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The first edition of Principles of Research in Behavioral Science was written to fill the need for an appropriate research methods textbook for Master’s-level students in psychology and related fields. Our motivation for writing this third edition was threefold: new developments in research (such as the growing importance of the Internet and neuroscience); the need for the book, as shown by its use at a large number of universities; and suggestions for improvements made by colleagues who have used the book. In addition, Mary E. Kite has joined as a collaborator on this new edition and one of our colleagues, Heather Adams, has contributed to one of the chapters. We have tried to produce a book that students will use both as a textbook in their research methods course and keep as a reference for later in their careers. We have been fortunate to work with Debra Riegert, our editor from Taylor and Francis as we developed this new edition.

This book provides an overview of research methods for beginning graduate or advanced undergraduate students. We assume that students will have had undergraduate statistics and a beginning research methods course. Nonetheless, mindful that many students’ undergraduate research methods courses will have been two or more years in the past, we review basic principles from those courses before expanding on those topics or introducing new ones that are often not included or only lightly covered at the undergraduate level. The book has been kept as nonstatistical as possible, focusing primarily on the conceptual issues inherent in conducting research. Because of this, the text is appropriate for courses that precede, are concurrent with, or follow a graduate statistics course. Our book may cover more ground than most research methods books, so we expect that many instructors will select the chapters or topics within a chapter that best fit their students’ needs rather than assign the entire text. Our goal was to support this kind of selectivity by making chapters and sections within chapters as independent as possible, although we do refer to material in other chapters when it is relevant.
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Changes to the Third Edition

Based on our experience teaching research methods and on reviewers’ feedback, we have extensively updated the chapters and have reordered their sequence to more closely parallel the steps of the research process. Part 1, the Introduction, describes the role of theory in the research process and surveys the major research strategies to provide a context for the following chapters. Part 2, entitled Foundations of Research, discusses issues common to all forms of research: the ethical treatment of research participants, scientists’ professional and social responsibilities, formulating research questions, measurement, internal validity, and external validity. The largest changes have been to Part 3, now entitled Research Designs to better describe the chapters’ content. Rather than focusing on broad strategies, each chapter now focuses on a given approach to research: group comparison designs (e.g., true experiments and field research, organized into two chapters), correlational designs, single-case designs, and survey research. As noted, Heather Adams collaborated with Bernard Whitley on a new chapter on content analysis and qualitative research. The material on factor analysis has been moved to a new chapter on exploratory and confirmatory factor analysis that also addresses the use of path analysis and structural equation modeling to test mediational models. Part 4, entitled Collecting and Interpreting Data, addresses data collection and interpreting results. Part 5, Special Topics, includes chapters on evaluation research, integrative literature reviewing, and writing research reports. Throughout the book we have included examples of how the issues we discuss relate to cross-cultural and multi-cultural research.

As in previous editions, each chapter begins with an outline to provide students with a cognitive map of its contents and ends with a summary to provide closure. Within each chapter, key terms are shown in boldface. New to this addition is a glossary that defines all key terms and notes the chapter(s) in which they are covered. A set of questions and exercises concludes each chapter. Each set includes both factual review questions designed to integrate the topics within the chapter and more philosophical discussion questions designed to highlight controversies and to raise students’ awareness of their own episte-mological and scientific values. The exercises also are designed to help the students put into practice some of the theory the chapter covers. Also new to this edition, each chapter includes an annotated list of suggestions for further reading which we have chosen to be as accessible to students as possible. A final new feature is an instructor’s website that includes detailed chapter outlines; suggested readings; a test bank with short answer and multiple choice questions; electronic versions of the tables and figures from the book; other teaching resources; and a set of PowerPoint slides that can be modified to meet the instructor’s goals. The password protected website can be accessed at www.routledge.com/9780415879286

Both of us were trained as social and personality psychologists and this undoubtedly influences this book; in addition, Bernard Whitley has had training in organizational behavior and this influence is also found throughout the text. Research in clinical psychology was well-represented in the previous editions and it continues to be addressed in our revised work. In this edition, however, we have improved our coverage in other areas in psychology, especially the subfields of neuroscience, cognitive, and developmental psychology. Therefore, consistent with our goal of writing a text appropriate for all subfields of psychology, within each chapter, current research that reflects the breadth of psychology is included. We have also increased the number of examples based on studies using non-U.S. samples. However, the focuses on research with human participants remains; although animal research is crucial to the advancement of behavioral science, we have no experience in that area, so we thought it best to leave that form of research outside the scope of this book.

Finally, although at first glance research methods appears to be a static field, in reality research strategies are always changing with older methodologies being revived and newer methodologies being developed. Internet research, for example, is now commonplace, allowing researchers to study people from groups that were previously difficult to find, such as individuals with rare medical conditions or who share specific social interests. Moreover, the Web has become an important resource for archival data. The explosion of research using technology such as fMRI also has greatly influenced the design and interpretation of modern research. We balance our coverage of these new topics with attention to classic research methods.

Every textbook is a continual work in progress, so we welcome any comments you have for further improvements. Please write to either of us at the Department of Psychological

Science, Ball State University, Muncie, Indiana 47306, or send electronic mail to bwhitley@bsu.edu or mkite@bsu.edu.
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Why do people do what they do? How do biology, personality, personal history, growth and development, other people, and the environment affect the ways people think, feel, and behave? As you have learned from your other behavioral science courses, there are many ways to go about answering questions such as these, ranging from the casual observation of daily life that leads to the development of personal theories of behavior (for example, Wegner & Vallacher, 1977) to systematic empirical observation leading to the development of formal theories of behavior. As you have also learned, the casual observation approach, also sometimes called “ordinary knowing” (Hoyle, Harris, & Judd, 2002), is prone to errors that stem from basic cognitive processes (for example, Gilovich, 1991). Therefore, behavioral science takes the more systematic, scientific approach to knowing, which is designed to minimize the effects of those biases.

Behavioral science is composed of three interrelated aspects: research that generates knowledge, theory that organizes knowledge, and application that puts knowledge to use. Most scientists have a greater interest in one of these aspects than in the others (Mitroff & Kilmann, 1978). Nonetheless, complete development as a scientist requires an understanding of all three aspects (Belar & Perry, 1992). As the title of this book indicates, we will explore the research aspect of behavioral science in detail. But before doing so, we will put research into context by reviewing the nature of science and theory and by examining the interrelationships of research, theory, and application.
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Science

Science is a systematic process for generating knowledge about the world. There are three important aspects of science: the goals of science, the key values of science, and perspectives on the best way in which science can go about generating knowledge. We begin by reviewing each of these aspects.

Goals of Science

The behavioral sciences have four goals: the description, understanding, prediction, and control of behavior.

Description. As a goal of science, description has four aspects. First, it seeks to define the phenomena to be studied and to differentiate among phenomena. If you were interested in studying memory, for example, you would need to start by defining memory, by describing what you mean by that term. Do you mean the ability to pick out from a list something previously learned, as in a multiple-choice test, or the ability to recall something with minimal prompting, as in a short-answer test? Description is also used to differentiate among closely related phenomena, to be certain we are studying exactly what we want to study. Environmental psychologists, for example, distinguish between (a) population density, the number of people per square meter of space, and (b) crowding, an unpleasant psychological state that can result from high population density (Stokols, 1972). High population density does not always lead to feelings of crowding. People who are feeling positive emotions rarely feel crowded in even very densely populated situations—think about the last time you were enjoying a large party in a small house. We return to this definitional aspect of the descriptive goal of science later, when we discuss the components of theories.

The third aspect of the descriptive goal of science is the recording of events that might be useful or interesting to study. Let’s assume, for example, your friend has been in an automobile accident, there is a trial to determine liability, and you attend the trial to support your friend. As the trial progresses, something strikes you as interesting: Although four witnesses to the accident had equally good opportunities to see what happened, their memories of the event differ significantly. Two witnesses estimate the car was moving at 30 miles per hour (mph), whereas two others say one car was going about 40 mph when it hit the other car. This inconsistency piques your curiosity, so you attend other trials to see if such inconsistencies are common, and you find they are. You have now described a phenomenon: Eyewitnesses can produce very inconsistent descriptions of an event.

Finally, science works to describe the relationships among phenomena. Perhaps in your courtroom observations you noticed that some kinds of questions led to higher speed estimates than did other kinds of questions. This discovery of relationships among phenomena can help you understand why certain phenomena occur—the second goal of science.

Understanding. As a goal of science, understanding attempts to determine why a phenomenon occurs. For example, once you determine eyewitnesses can be inconsistent, you might want to know why the inconsistencies exist, what causes them. To start answering these questions, you might propose a set of hypotheses, or statements about possible causes for the inconsistencies, that you could then test to see which (if any) were correct. For example, given courtroom observations, you might hypothesize that the manner in which a lawyer phrases a question might affect a witness’s answer so that different ways of phrasing a question cause different, and therefore inconsistent, responses.

But how can you be sure a particular cause, such as question phrasing, has a particular effect, such as inconsistent answers? To deal with this question, the 19th-century philosopher John Stuart Mill developed three rules of, or conditions for, causality; the more closely a test of a hypothesis meets these conditions, the more confident you can be that the hypothesized cause had the observed effect. The first rule is covariation: The hypothesized cause must be consistently related to, or correlated with, the effect. In our example, we would want differences in question wording to be consistently related to differences in response. The second rule is time precedence of the cause: During the test of the hypothesis, the hypothesized cause must come before the effect. Although this principle seems obvious, you will see in the next chapter that when some research methods are used, we cannot establish with certainty that a hypothesized cause did, in fact, come before the effect. The third rule is that there must be no plausible alternative explanation for the effect: The hypothesized cause must be the only possible cause present during the test of the hypothesis. For example, if you test your question-phrasing hypothesis by having one person phrase a question one way and another person phrase it another way, you have a problem. You have no way of knowing whether any response differences that you observe are caused by the different phrasings (your hypothesis) or by some difference between the people asking the question. For example, perhaps a friendly questioner elicits one kind of response, and an unfriendly questioner another. In contrast, if the same person asks the question both ways, differences in personality cannot affect the answer given. We address this problem of alternative explanations in more detail in Chapter 7.

Bear these rules of causality closely in mind; they will play an important role in the discussions of research strategies in the next chapter and throughout this book. By the way, if you tested the question-phrasing hypothesis according to these rules, as did Loftus and Palmer (1974), you would find that question phrasing does affect responses. Loftus and Palmer had people watch a film of a moving car running into a parked car. Some of the people estimated how fast they thought the moving car was going when it “smashed” into the other car; other people estimated how fast it was going when it “contacted” the other car. The average speed estimate in response to the “smashed” question was 40.8 mph, whereas the average estimate in response to the “contacted” question was 31.8 mph.

The scientific goal of understanding also looks for relationships among the answers to “why” questions. For example, you might want to know how well your question-phrasing hypothesis fits more general principles of memory (Penrod, Loftus, & Winkler, 1982). An important aspect of scientific understanding is the derivation of general principles from specific observations. Thus, if a thirsty rat is given water after pressing a bar, it will press the bar again; if a hungry pigeon is given a food pellet after pecking a button, it will peck the button again; if a child is praised after putting dirty clothes in a laundry hamper, he or she will do so again. These diverse observations can be summarized with one general principle: Behavior that is rewarded will be repeated. Systems of such general principles are called theories, which are discussed later in this chapter. Once general principles are organized into theories, they can be applied to new situations.

Prediction. As a goal of science, prediction seeks to use our understanding of the causes of phenomena and the relationships among them to predict events. Scientific prediction takes two forms. One form is the forecasting of events. For example, the observed relationship between Graduate Record Examination (GRE) scores and academic performance during the first year of graduate school lets you predict, within a certain margin of error, students’ first-year grades from their GRE scores (Educational Testing Service, 2009). When other variables known to be related to graduate school performance, such as undergraduate grade point average (GPA), are also considered, the margin of error is reduced (Kuncel, Hezlett, & Ones, 2001). Notice that such predictions are made “within a certain margin of error.” As you know from your own experience or that of friends, GRE scores and GPA are not perfect predictors of graduate school performance. Prediction in behavioral science deals best with the average outcome of a large number of people: “On the average,” the better people do on the GRE, the better they do in graduate school. Prediction becomes much less precise when dealing with individual cases. However, despite their lack of perfection, the GRE (and other standardized tests) and GPA predict graduate school performance better than the alternatives that have been tried (Swets & Bjork, 1990).

The second form taken by scientific prediction is the derivation of research hypotheses from theories. For example, one theory holds that people use information they already have stored in memory to understand, organize, and remember new information (Bransford, 1979). One hypothesis that can be derived from this theory is that people better remember information if they are first given a context that helps them understand it. As an example, consider this sentence: “The haystack was important because the cloth ripped.” How meaningful and understandable is that sentence as it stands alone? Now put it in this context: The cloth was the canopy of a parachute. Bransford (1979) and his colleagues predicted, on the basis of this theory, that people would be better able to understand and remember new oral, pictorial, and written information, especially ambiguous information, when they were first given a context for it. The experiments they conducted confirmed their hypothesis and thus supported the theory.

This process of hypothesis derivation and testing is important because it checks the validity of the theory on which the hypothesis is based. Ensuring the validity of theories is important because theories are frequently applied in order to influence behavior. If the theory is not valid, the influence attempt will not have the intended effect and could even be harmful.

Control. As a goal of science, control seeks to use knowledge to influence phenomena. Thus, practitioners in a number of fields use the principles of behavioral science to influence human behavior. The capability to use behavioral science knowledge to control behavior raises the question of whether we should try to control it and, if so, what means we should use. Behavioral scientists have discussed these questions continually since Carl Rogers and B. F. Skinner (1956) first debated them. It is because these questions have no simple answers that all fields of applied behavioral science require students to take professional ethics courses. However, as Beins (2009) notes, even if psychologists agree that control of behavior is appropriate, their ability to do so is limited. There is no single theory that can explain human behavior, and researchers with different theoretical orientations offer different predictions about how to change any one behavior. Hence, practitioners who take the perspective that alcoholism has a strong genetic basis would propose different treatment options than would practitioners who believe that alcoholism stems from the interaction between genetic and environmental factors (Enoch, 2006). Furthermore, as noted earlier, scientists’ ability to accurately predict any one individual’s behavior is limited. Ethical issues related to control are discussed in Chapter 4.

Key Values of Science

To achieve its goal of generating knowledge that can be used to describe, understand, predict, and control the world, science needs a way to get there. Value systems reflect traits or characteristics that groups of people hold especially important in achieving their goals. In the United States, for example, people generally value equality of opportunity (versus class structure) and freedom of individual action (versus government control) as ways of achieving the goal of a good society (Rokeach, 1973). Modern Western scientists tend to value four traits or characteristics that lead to the generation of valid knowledge: Science should be empirical, skeptical, tentative, and public. These values are reflected in the way scientists go about their work. When you think about these values, bear in mind that values are ideals, and so are not always enacted—although you should always strive to enact them. Scientists are human, and our human natures occasionally lead us to fall short of our ideals.

Empiricism. The principle of empiricism holds that all decisions about what constitutes knowledge are based on objective evidence rather than ideology or abstract logic; when evidence and ideology conflict, evidence should prevail. As an example, let’s assume you are a school administrator and must choose between two new reading improvement programs, one of which is consistent with your philosophy of education and the other of which is not. In an empirical approach to choosing between the two programs, you set criteria for evaluating the programs, collect information about how well each program meets the criteria, and choose the one that better meets the criteria. In an ideological approach, you choose the one that best fits your philosophy of education, without seeking evidence about how well it works compared to its competitor. In conducting research, scientists seek evidence concerning the correctness or incorrectness of their theories. In the absence of evidence, the scientist withholds judgment.

The principle of empiricism also holds that all evidence must be objective. To be objective, evidence must be collected in a way that minimizes bias, even accidental bias. The rules for conducting research laid out throughout this book explain how to minimize bias.

Skepticism. The principle of skepticism means scientists should always be questioning the quality of the knowledge they have on a topic, asking questions such as, Is there evidence to support this theory or principle? How good is that evidence? Was the research that collected the evidence properly conducted? Is the evidence complete? Have the researchers overlooked any evidence or failed to collect some kinds of evidence bearing on the topic? The purpose of such questions is not to hector the people conducting the research but, rather, to ensure that the theories that describe knowledge are as complete and correct as possible. Consequently, scientists want to see research findings verified before accepting them as correct. This insistence on verification sometimes slows the acceptance of new principles, but it also works to prevent premature acceptance of erroneous results.

Tentativeness. For the scientist, knowledge is tentative and can change as new evidence becomes available. A principle considered correct today may be considered incorrect tomorrow if new evidence appears. This principle grows directly out of the first two: We keep checking the evidence (skepticism), and we give new, valid evidence priority over theory (empiricism). For example, scientists long accepted that the 100 billion neurons in the human brain were fixed at birth and new cells did not grow, but leading researchers, such as Kempermann and Gage (1999), have provided strong evidence to the contrary. These findings were initially highly controversial, but the idea that neurogenesis (the development of new nerve cells) does occur throughout our lifespan has gained widespread acceptance. Exciting new research is exploring the environmental factors, such as physical and mental exercise, that facilitate neurogenesis and the clinical applications of this knowledge, such as the repair of brain damage from stroke, depression or other illnesses (Science Watch, 2005; van Praag, Shubert, Zhao, & Gage, 2005)

Publicness. Finally, science is public. Scientists not only make public what they find in their research, but also make public how they conduct their research. This principle has three beneficial effects. First, conducting research in public lets people use the results of research. Second, it lets scientists check the validity of others’ research by examining how the research was carried out. One reason why research reports in scientific journals have such long Method sections is to present the research procedures in enough detail that other scientists can examine them for possible flaws. Third, it lets other scientists replicate, or repeat, the research to see if they get the same results. The outcomes of all behavioral science research are subject to the influence of random error; sometimes that error works so as to confirm a hypothesis. Because the error is random, replication studies should not get the original results and so should reveal the error. Replication can also help detect instances when scientists are overly optimistic in interpreting their research. One example is the case of the chemists who thought they had fused hydrogen atoms at a low temperature—an impossibility, according to current atomic theory. No one could replicate these results, which were finally attributed to poor research procedures (Rousseau, 1992). We discuss replication research in Chapter 5.

Scientific Approaches to Knowledge

The picture of science presented by the goals and values just described represents the dominant view of what science is and how it is conducted. A set of beliefs about the nature of science (and of knowledge in general) is called an epistemology. The dominant epistemological position in modern Western science is logical positivism. Logical positivism holds that knowledge can best be generated through empirical observation, tightly controlled experiments, and logical analysis of data. It also says that scientists must be disinterested observers of nature who are emotionally distant from what or whom they study, and who generate knowledge for its own sake without concern for whether the knowledge is useful or how it might be used.

A contrasting view of science, especially of the social and behavioral sciences, is the humanistic perspective. The humanistic epistemology holds that science should produce knowledge that serves people, not just knowledge for its own sake; that people are best understood when studied in their natural environments rather than when isolated in laboratories; and that a full understanding of people comes through empathy and intuition rather than logical analysis and “dust bowl empiricism.” Some contrasts between the logical positivist and humanistic epistemologies are summarized in Table 1.1.

An awareness of these differing epistemologies is important for several reasons. First, some of you are epistemological humanists (even though you may not have defined yourselves that way) and so believe that behavioral science research as conducted today can tell you little about people that is useful. Nonetheless, because logical positivism is the dominant epistemology, you should understand its strengths and weaknesses and be able to interpret the results of the research it generates. We personally believe that both approaches to research are useful and mutually reinforcing. As a result, this book goes beyond the laboratory experiment in describing how to do research.

TABLE 1.1

Some Contrasts Between the Logical Positivist and the Humanistic Views of Science


	Logical Positivism

	Humanism


	Scientists’ personal beliefs and values have no effect on science.

	Personal beliefs and values strongly affect theory, choice of research topics and methods, and


	 

	interpretation of results.


	Knowledge is sought for its own sake; utility is irrelevant.

	Research that does not generate directly applicable knowledge is wasteful.


	Science aims to generate knowledge that applies to all people.

	Science should aim to help people achieve self-determination.


	Phenomena should be studied in isolation, free from the effects of “nuisance” variables.

	Phenomena should be studied in their natural contexts. There are no such things as “nuisance” variables; all variables in the context are relevant.


	Scientific inquiry must be carefully controlled, as in the traditional experiment.

	Science should seek naturalism even at the cost of giving up control.


	A brief, time-limited inquiry is sufficient to generate knowledge.

	Research should be carried out in depth through the use of case studies.


	The scientist should be emotionally distant from the people studied.

	The scientist should be emotionally engaged with the people studied.


	The scientist is the expert and is best able to design and interpret the results of research.

	The research participants are the experts and should be full partners in research that touches their lives.


	There is only one correct interpretation of scientific data

	The same data can be interpreted in many ways.


	Scientific knowledge accurately represents the true state of the world.

	Scientific knowledge represents the aspects and interpretations of the true state of the world that best serve the interests of the status quo.




The second reason an awareness of these two epistemologies is important is that your epistemology determines your opinions about which theories are valid, what kinds of research questions are important, the best way to carry out research, and the proper interpretation of data (for example, Diesing, 1991). Behavioral scientists vary greatly in epistemological viewpoints (Kimble, 1984; Krasner & Houts, 1984), thus providing ample opportunity to disagree about these issues. Such disagreements are not easily resolved. Personal epistemologies are closely related to culture, personality, and personal background (Mitroff & Kilmann, 1978; Riger, 1992), so individuals tend to see their own epistemologies as the only valid ones.

Finally, an awareness of the humanistic epistemology is important because it is playing a growing role in behavioral science research. Humanistic epistemology plays an important part in feminist theory and critical race theory; both perspectives critique the validity of behavioral science research (for example, Riger, 1992). For example, theorists have questioned whether multiple categories of identity, such as race/ethnicity, gender, social class, and sexuality, should be considered in isolation, as is often the case in behavioral science research. These theorists propose, instead, that more complex research methodologies are needed to understand how the intersectionality of these categories influence social behavior (Cole, 2009). Such questions have implications for all stages of the research process. We will discuss issues raised by these critiques throughout this book.
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Theories

As noted, the goals of behavioral science include the description, understanding, prediction, and control of behavior. A primary tool that behavioral scientists use to achieve these goals is theory. A theory is a set of statements about relationships between variables. Usually, these variables are abstract concepts (such as memory) rather than concrete objects or concrete attributes of objects (such as the length of a list to be memorized). In a scientific theory, most of the statements have either been verified by research or are potentially verifiable. There are four aspects of theories: their components, their characteristics, their purposes, and criteria for evaluating them.
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Components of Theories

Chafetz (1978) notes that theories have three components: assumptions, hypothetical constructs and their definitions, and propositions. Let’s examine each.

Assumptions. Theoretical assumptions are beliefs that are taken as given and are usually not subject to empirical testing. Theorists make assumptions for two reasons: Either something cannot be subject to testing, such as assumptions about the nature of reality, or the present state of research technology does not allow something to be tested, such as assumptions about human nature. Assumptions that fall into this second category can, and should, be tested when advances in technology permit. To take an example from biology, Mendel’s theory of heredity postulated the existence of genes, an assumption that technology has only recently allowed to be tested and verified. Theories include three types of assumptions: general scientific assumptions, paradigmatic assumptions, and domain assumptions.

General scientific assumptions deal with the nature of reality. Theorists and scientists in general must assume there is an objective reality that exists separately from individuals’ subjective beliefs; if there were no reality, there would be nothing to study. Science must also assume people can know and understand that reality with reasonable accuracy; if people could not, science would be, by definition, impossible. The development of theory also assumes there is order to reality; that is, events do not happen randomly. A related assumption is that events have causes and it is possible to identify these causes and the processes by which they have their effects. These assumptions are inherently sensible. If you think about it, it would be impossible to conduct one’s daily life without making these assumptions: We assume everyone experiences the same reality that we do and that most events in our lives have causes we can discover, understand, and often control.

Paradigmatic assumptions derive from paradigms, or general ways of conceptualizing and studying the subject matter of a particular scientific field. For example, logical positivism and humanism represent different paradigms for the study of human behavior, the former assuming that objective observation is the best route to valid knowledge, the latter assuming that subjective empathy and intuition represent the best route. Other paradigms in psychology make differing assumptions about human nature (Nye, 1999). Psychoanalytic theory, for example, assumes human nature (as represented by the id) is inherently bad and must be controlled by society; humanism assumes human nature is inherently good and should be free to express itself; and behaviorism assumes human nature is inherently neither good nor bad and that all behavior is shaped by environmental influences. Adherents of different paradigms are often at odds with one another because they are working from different assumptions; because assumptions are usually not testable, these differences cannot be resolved. Even when assumptions are testable, paradigmatic disagreements about how to test them and how to interpret the results of the tests can leave the issue unresolved (for example, Agnew & Pyke, 2007).

Domain assumptions are specific to the domain, or subject, of a theory, such as psychopathology, memory, or work behavior. For example, Locke and Latham (1990) have developed a theory that focuses on the effects performance goals have on the quality of work performance, based on the general proposition that more difficult goals lead to better performance. Their theory makes several explicit assumptions, including the assumptions that most human activity is goal directed, that people are conscious of and think about their goals, and that people’s goals influence how well they perform their work. Domain assumptions are not always explicit. In the domain of sex differences, for example, personality theorists long implicitly assumed that male behavior was the pattern by which all human behavior should be judged; anything that did not fit the male pattern was “deviant” (Katz, 2008). Domain assumptions, especially implicit domain assumptions, often reflect the cultural norms surrounding the subject of the theory and the personal beliefs of the theorist. Consequently they permeate a theory, shaping the content of the theory, the ways in which research on the theory is conducted, and how the results of the research are interpreted. As an example, consider these comments made by a researcher who studied an old-age community:

As a person of a different age and social class, and as a sociologist, my perspective differed from [that of the community residents]. I thought that, as welfare recipients, they were poor; they thought they were “average.” I initially felt that there was something sad about old people living together and that this was a social problem. They did not feel a bit sad about living together as old people, and although they felt that they had problems, they did not think that they were one. (Hochschild, 1973, p. 5)

Because of the problems engendered by implicit assumptions, it is important when reading about a theory to carefully separate aspects of the theory that are based on research, and therefore have evidence to support them, from those based on assumptions, and not to take assumptions as established fact.

Hypothetical Constructs. Theories, as noted, consist of statements about the relationships between variables. The term variable refers to any thing or concept that can take on more than one value. Variables can be concrete in form, such as the size of an object, or they can be abstract concepts, such as personality. The abstract concepts are called hypothetical constructs. Hypothetical constructs are terms invented (that is, constructed) to refer to variables that cannot be directly observed (and may or may not really exist), but are useful because we can attribute observable behaviors to them. The personality trait of hostility, for example, is a hypothetical construct: It cannot be directly observed, but it does represent the concept that people can show consistent patterns of related behaviors. These behaviors—such as cutting remarks, use of physical and verbal coercion, expressed pleasure in the suffering of others, and so forth—can be directly observed. Psychologists therefore invented the term hostility to use in theories of personality to represent whatever inside the person (as opposed to situational factors) is causing these behaviors. However, because we cannot observe hostility directly—only the behaviors attributed to it—we hypothesize that hostility exists, but we cannot demonstrate its existence with certainty.

Kimble (1989) notes that scientists must be careful to avoid two pitfalls that can arise when they use hypothetical constructs. The first is reification: Treating a hypothetical construct as something real rather than as a convenient term for an entity or process whose existence is merely hypothesized, not necessarily known with certainty. It is a fallacy to assume that

if there is a word for [a concept] in the dictionary, a corresponding item of physical or psychological reality must exist, and the major task of science is to discover the a priori meanings of these linguistic givens. On the current psychological scene, this foolish assumption gives rise to ill-conceived attempts to decide what motives, intelligence, personality, and cognition “really are.” (Kimble, 1989, p. 495)

The second pitfall is related to the first. Because hypothetical constructs might not really exist, they cannot be used as explanations for behavior:

If someone says that a man has hallucinations, withdraws from society, lives in his own world, has extremely unusual associations, and reacts without emotion to imaginary catastrophes because he is schizophrenic, it is important to understand that the word because has been misused. The symptomatology defines (diagnoses) schizophrenia. The symptoms and the “cause” are identical. The “explanation” is circular and not an explanation at all. (Kimble, 1989, p. 495)

The continued use of a hypothetical construct depends on its usefulness. When a construct is no longer useful as it stands, it will be modified or will be discarded. For example, a popular topic of research in the 1970s was “fear of success,” postulated to be a personality trait that prevented people from doing well because they were predisposed to see success as having negative consequences. Research, however, was unable to validate fear of success as a personality trait. As a result, only limited research continues on this topic (see Mednick & Thomas, 2008, for a brief review). The hypothetical constructs used in theories can be either simple or complex. Simple constructs are composed of only a single component and are referred to as being unidimensional; complex constructs are made up of two or more independent components and are called multidimensional. Let’s examine this distinction by looking at the ways two theories treat the construct of leadership style. Fiedler’s (1967) contingency theory views leadership style as a unidimensional construct: People’s leadership styles vary along a single dimension—Figure 1.1(a). At one end of the dimension are leaders who are task oriented; their main concern is getting the job done. At the other end of the dimension are leaders who are relationship oriented; their main concern is maintaining good relationships among the group members. The unidimensional nature of Fiedler’s conceptualization of the leadership style construct means that a person can score either high on task motivation or high on relationship motivation, but cannot score high on both simultaneously. To score high on one form of motivation, a person must score low on the other: The two styles are mutually exclusive.

The Ohio State theory of leadership (Stogdill & Coons, 1957), in contrast, views task motivation and relationship motivation as independent (uncorrelated) dimensions of leadership style—Figure 1.1(b). Because of this multidimensionality in the Ohio State theory, a person can score high on one dimension and low on the other (as in Fiedler’s theory), but a person could also be conceptualized as being high on both dimensions simultaneously (that is, concerned with both the task and interpersonal relationships) or low on both simultaneously. These differing views on the number of dimensions underlying the construct of leadership style affect how research on leadership is conducted and how leadership training is carried out. For example, research on the Ohio State theory requires that leaders be placed into one of four categories, whereas Fiedler’s theory requires only two. When conducting leadership training, adherents of the two-dimensional view of leadership style aim to train leaders to score high on both dimensions; however, because adherents of the one-dimensional view believe it is impossible to score high on both dimensions simultaneously, they train leaders to make the most effective use of their existing styles (Furnham, 2005).



[image: image]



FIGURE 1.1

Unidimensional and Multidimensional Theories of Leadership Style.

Fiedler’s unidimensional contingency theory (a) holds that task motivation and relationship motivation are opposite ends of a single dimension: A person who is high on one must be low on the other. The multidimensional Ohio State theory (b) holds that task motivation and relationship motivation are independent: A person can be high on both, low on both, or high on one and low on the other.

Carver (1989) distinguishes a subcategory of multidimensional constructs that he calls multifaceted constructs. Unlike the dimensions of a multidimensional construct, which are considered independent, those of a multifaceted construct are considered correlated. Because the facets of a multifaceted construct are correlated, the distinctions among facets are sometimes ignored, and the construct is treated as unidimensional. But treating such constructs as unidimensional can lead to mistakes in interpreting research results. For example, if only some facets of a multifaceted construct are related to another variable, the importance of those facets will remain undiscovered. Consider the Type A behavior pattern, which is related to heart disease. The Type A construct includes competitiveness, hostility, impatience, and job involvement. An overall index of Type A behavior composed of people’s scores on these four facets has an average correlation of .14 with the onset of heart disease. However, scores on competitiveness and hostility have average correlations of .20 and .16, respectively, whereas scores on impatience and job involvement have average correlations of only .09 and .03 (Booth-Kewley & Friedman, 1987). The first two facets therefore determine the correlation found for the overall index, but if you just looked at the overall correlation, you would not know that. This situation is analogous to one in which four students work on a group project but only two people do most of the work. Because the outcome is treated as the group’s product, the instructor doesn’t know the relative contributions of the individual group members. We discuss problems related to research with multidimensional and multifaceted constructs in more detail in Chapters 6 and 11.

Definitions. An important component of a theory is the definition of its constructs. A theory must carefully define its constructs so that people who use the theory can completely understand the concepts involved. Theories use two types of definitions. The first, narrative definition, explains the meaning of the construct in words. Narrative definitions are similar to dictionary definitions of abstract concepts, but can be much more extensive. For example, Locke and Latham (1990) use almost three pages to explain what their construct of “goal” means and to distinguish it from related terms. Definitions can also take the form of classification systems for multidimensional constructs, laying out the dimensions and the distinctions between the types of behaviors defined by various combinations of dimensions. As an example of the kinds of distinctions that can be made, Buss (1971) identified eight forms of aggression, based on whether the aggression is physical or verbal, active or passive, direct or indirect (see Table 1.2).

Such distinctions are important because different forms of a variable can have different causes, effects, and correlates. Girls, for example, are more likely to experience relational aggressive acts, such as being ignored by friends who are angry with them, whereas boys are more likely to experience physical aggression, such as being hit or shoved (Cullterton- Sen & Crick, 2005).

Because hypothetical constructs are abstract, they cannot be used in research, which is concrete. We therefore must develop concrete representations of hypothetical constructs to use in research; these concrete representations are called operational definitions. A hypothetical construct can have any number of operational definitions. As Table 1.2 shows, aggression can be divided into at least eight categories, each represented by a variety of behaviors. Direct active physical aggression, for example, can be operationalized as physical blows, bursts of unpleasant noise, or electric shocks, and each of these could be further operationalized in terms of number, intensity, or frequency, for a total of at least nine operational definitions. Table 1.2 shows examples of operational definitions of the other forms of aggression. Because operational definitions represent hypothetical constructs in research, they must accurately represent the constructs. The problems involved in developing accurate operational definitions, or measures, of hypothetical constructs are considered in Chapters 6, 9, and 15

TABLE 1.2

Forms of Aggression: The general concept of aggression can be divided into more specific concepts based on whether the aggressive behavior is active or passive, physical or verbal, direct or indirect.
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Note: From Buss, 1971, p. 8

Propositions. As noted, theories consist of statements about relationships among hypothetical constructs; these statements are called propositions. Figure 1.2 shows some of the constructs (rectangles) and propositions (arrows) included in Locke and Latham’s (1990) goal-setting theory of work performance. This part of the theory holds that the more difficult a work goal is, the more value people place on achieving the goal (arrow 1 in Figure 1.2), but (2) more difficult goals also lead people to have lower expectations of achieving the goals. More valued work goals and higher expectations of success at the goals lead to higher levels of goal acceptance (3 and 4). Higher acceptance leads to higher work motivation (5), which combines with ability at the task to affect work performance (6 and 7). Propositions can describe either causal or noncausal relationships. A causal proposition holds that one construct causes another; Figure 1.2, for example, contains the proposition that goal acceptance causes work motivation. Noncausal propositions, in contrast, say two constructs are correlated, but not that one causes the other. Most theoretical propositions are causal.

Just as research cannot deal with hypothetical constructs but uses operational definitions to represent them, research also cannot directly test theoretical propositions but, rather, tests hypotheses about relationships among operational definitions. For example, as Figure 1.3 shows, the proposition that differences in goal value cause differences in goal acceptance (arrow 3 in Figure 1.2) can be operationalized as the hypothesis that people offered $20 for successful completion of a task will be more likely to say that they will work hard to succeed at the task than will people offered $1.
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FIGURE 1.2

Selected Variables From Locke and Latham’s (1990) Goal-Setting Theory of Work Motivation.

More difficult goals lead to high goal value and lower success expectancies; higher goal value and high success expectancies lead to higher goal acceptance; higher goal acceptance leads to higher motivation; higher motivation combined with higher ability leads to better performance.

Variables can play several roles in theory and research. An independent variable is one that a theory proposes as a cause of another variable. In Figure 1.2, for example, goal difficulty is an independent variable because the theory proposes it as a cause of goal value and expected level of success. A dependent variable is caused by another variable. In the example just given, goal value and expected level of success are dependent variables. Note that the labels “independent” and “dependent” are relative, not absolute: Whether we call a variable independent or dependent depends on its relationship to other variables. In Figure 1.2, work motivation is a dependent variable relative to goal acceptance and an independent variable relative to level of performance.

Theories may include mediating variables, which come between two other variables in a causal chain. In Figure 1.2, work motivation mediates the relationship between goal acceptance and work performance: The theory says goal acceptance causes work motivation, which then causes level of performance. Theories can also include moderating variables, which change or limit the relationship between an independent variable and a dependent variable. In Figure 1.2, ability moderates the effect of work motivation on performance; that is, the effect of work motivation on performance differs at different ability levels. As shown in Table 1.3, the theory proposes that there is no effect of work motivation on performance when ability is low (no matter how hard people try, they cannot succeed unless they have a minimum ability level), but when ability is high, high motivation leads to high performance and low motivation leads to low performance (even the most skilled people cannot succeed unless they try).
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FIGURE 1.3

Relationship Between Theoretical Proposition and Research Hypothesis.

The operational definitions are concrete representations of the theoretical propositions, and the research hypothesis is a concrete representation of the theoretical proposition.

TABLE 1.3

Moderating Effect of Ability on the Relationship Between Work Motivation and Work Performance



	Performance level is high only when both ability and motivation are high


	 

	High Ability

	Low Ability


	High Work Motivation

	High work performance

	Low work performance


	Low Work Motivation

	Low work performance

	Low work performance




Characteristics of Theories

Theories can differ from one another on a variety of characteristics (Bordens & Abbott, 2011); two of them will concern us: how specific a theory is and its scope.

Specification. First, theories can differ on how well they are specified—that is, in how clearly they define their constructs and describe the proposed relationships between them. A well-specified theory can be stated as a list of propositions and corollaries (secondary relationships implied by the propositions), or it can be displayed in a diagram, as in Figure 1.2. A well-specified theory will also explicitly define all the hypothetical constructs included in it. In a poorly specified theory, there can be ambiguity about the meanings of constructs or about how the constructs are supposed to be related to one another. As we will see in later chapters, a poorly specified theory hinders the research process by making it difficult to construct valid measures of hypothetical constructs, derive hypotheses that test the theory, and interpret the research results.

Scope. A second way in which theories differ is in their scope: how much behavior they try to explain. Grand theories, such as psychoanalytic theory, try to explain all human behavior. However, most current psychological theories are narrower in scope, focusing on one aspect of behavior. Locke and Latham’s (1990) theory, for example, deals solely with the determinants of work performance and, even more narrowly, with how work goals affect work performance. Narrow theories such as this do not attempt to deal with all the variables that could possibly affect the behavior they are concerned with; variables not directly involved in the theory are considered to be outside its scope. Figure 1.2, for example, includes only goal acceptance as a cause of work motivation. Many other factors affect work motivation; however, because these factors are not related to work goals, the focus of Locke and Latham’s theory, they are considered to be outside the scope of the theory. These other factors do, however, fall within the scope of other theories.

A term sometimes used interchangeably with theory is model. However, the term model also is used more narrowly to describe the application of a general theoretical perspective to a more specific field of interest. For example, a theory in social psychology called attribution theory (Weiner, 1986) deals with how people interpret events they experience and how these interpretations affect behavior and emotion. The general principles of this theory have been used to develop more specific models of phenomena, such as helping behavior (Wilner & Smith, 2008), academic achievement (Wilson, Daminai, & Shelton, 2002), and clinical depression (Abramson, Metalsky, & Alloy, 1989), that explain these phenomena in terms of the psychological processes the theory postulates.

Purposes of Theories

Theories serve three scientific purposes: organizing knowledge, extending knowledge, and guiding action. Let’s examine these processes.

Organizing knowledge. The process of organizing knowledge begins with two processes already examined. The first is specifying the scope of the theory—deciding what variables to include. As a theory develops, its scope may widen or narrow—usually the former. For example, Locke and Latham’s (1990) theory at first addressed the relationship of work goals to work performance only, but was later expanded to include job satisfaction and job commitment. Once the scope of a theory is specified, its theorists must define and describe the variables it encompasses.

After theorists specify the scope of their theory and define its variables, they can develop general principles of behavior by identifying the common factors present in a set of observations. These common factors, such as the principle of reinforcement, are usually abstract concepts that represent the more concrete factors and relationships observed. For example, the abstract concept of reward represents such concrete factors as food, water, and praise. Theories then describe the relationships among the abstract concepts; these relationships are inferred, or deduced, from the relationships observed among the concrete behaviors. Thus, the abstract general principle that reward increases the likelihood of behavior is inferred from a set of observations of the relationships between specific concrete rewards and specific behaviors. Theories organize observations made in the course of everyday life as well as observations generated through research. Thus, many of the theories used in applied areas of psychology—such as counseling, clinical, industrial, and educational—originated in the experiences and observations of practitioners in the field.

Extending knowledge. Once a theory is systematically laid out, it can be used to extend knowledge. Theories extend knowledge in three ways. The first is by using research results to modify the theory. When scientists test a theory, the results are seldom in complete accordance with its propositions. Sometimes the results completely contradict the theory; more often, they support some aspects of the theory but not others, or indicate that the theory works well under some conditions but not others. In any such case, the theory must be modified to reflect the research results, although sometimes modifications are not made until the results are verified. Modifications often require adding new variables to the theory to account for the research results.

Theories also extend knowledge by establishing linkages with other theories. As noted, most modern behavioral science theories are circumscribed in their scope: They focus on one aspect of human behavior. However, variables within the scope of one theory often overlap with variables in other theories, thus linking the theories. Such theories essentially comprise a theory of larger scope. For example, Figure 1.4 shows some linkages between the portion of Locke and Latham’s (1990) theory shown in Figure 1.2 and other theories; some of these variables are also included in Locke and Latham’s full theory. Linking theories in this way permits a better understanding of behavior.
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Note: Locke and Latham’s variables are shown in rectangles, the others in ovals. From: (a) Bandura, 1982; (b) Hackman & Oldham, 1980; (c) Rusbult & Farrell, 1983; (d) Hollenbeck & Klein, 1987.

FIGURE 1.4

Connections Between Variables in Locke and Latham’s (1990) Goal-Setting Theory and Variables in Other Theories.

One can often broaden the scope of a theory by identifying how it overlaps with other theories.

Finally, theories can extend knowledge through the convergence of concepts: Theorists in one field borrow concepts developed from theories in other fields, thus linking knowledge across specialties. This process can be seen in the development of the attributional model of depression (Abramson, Seligman, & Teasdale, 1978), illustrated in Figure 1.5. One origin of the model was in animal research and classical conditioning: Dogs exposed to inescapable electrical shocks eventually gave up trying to escape the shocks, showing a lack of effort to escape (Seligman, 1975). These results were generalized to humans in experiments in verbal learning: Repeated failure at a task led to a lack of effort at the task, and participants reported that they felt little motivation to continue, felt helpless to control their levels of performance, and felt sad about their performance (Seligman, 1975). Seligman pointed out that these outcomes reflected, at a greatly reduced level, symptoms of clinical depression: Depressed people see themselves as failures, have low levels of motivation, and feel chronically sad. Seligman suggested one source of depression might be a feeling he called “learned helplessness,” induced by a series of negative life events or failures.
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FIGURE 1.5

Convergence of Theories Into Abramson, Seligman, and Teasdale’s (1978) Attributional Model of Depression.

The second origin of the model was in research on achievement motivation and social cognition. Research on achievement motivation found that people respond differently to failure at a task: Some people try harder to succeed at the task the next time they attempt it, whereas others give up. Social cognition researchers study, among other topics, how people understand cause-and-effect relationships in their lives. Their research suggested that differences in response to failure were a result of how people interpreted why they failed: People who see themselves as causing the failure and who see no likelihood of improvement show a lack of effort at the task, report low motivation to continue working at the task, and feel sad (Weiner, 1986). Abramson et al. (1978) suggested that learned helplessness resulted from the way people interpreted negative events in their lives. People who characteristically attribute the causes of negative life events to unchangeable factors within themselves (such as personality) are more likely to become depressed than people who attribute the events to factors outside themselves or who see a likelihood of change. This model therefore took concepts from five different areas of psychology—animal learning, human learning, clinical psychology, social cognition, and achievement motivation—and drew them together into a single model of depression (see Abramson et al., 1989, for a more recent version of the model).

These processes of knowledge extension point out an important characteristic of scientific knowledge: It is cumulative. Scientific knowledge normally grows slowly through the addition of new knowledge from research and theorizing that is grounded in and linked to existing knowledge. As Sir Isaac Newton is said to have remarked several centuries ago, “If I see farther than those who came before me, it is because I stand on the shoulders of giants.” Although scientific knowledge normally grows slowly, sometimes a new theoretical perspective can radically and quickly change the way a field of knowledge conceptualizes its subject matter and the way it carries out research (Kuhn, 1970). For example, Newton and Albert Einstein radically changed the ways in which the scientists of their time viewed the structure and processes of the physical world.

Guiding action. The third purpose of theories is to guide action. Thus, theories of work performance can be used to understand why productivity in a factory is low (perhaps the workers do not accept the work goals) and to devise ways of increasing productivity (perhaps by increasing goal value). The same theory can be used to predict how the level of productivity in a factory would change if changes were made in any of the variables within the scope of the theory, and these predictions could be used to anticipate the consequences of policy changes. However, before we apply theories, we want to be sure their propositions accurately describe the relationships among the variables. This is why we derive hypotheses from theories and test them: We want to ensure our theories are effective before we use them to change people’s behavior or psychological states.

Notice how theories incorporate the four goals of science. Theories define variables and describe the relationships among them. These descriptions of relationships can be used to understand why behaviors occur, to predict what will happen given the degree to which the variables are active in a situation, and to control what happens in a situation by manipulating the levels of the relevant variables.

Criteria for Evaluating Theories

If you were to review the textbooks produced over the past, say, 30 years in any field of behavioral science, you would notice that some theories appear, are influential for a while, but then disappear, whereas others hold up over time. The latter theories are presumably better than the former. What makes a theory good? Shaw and Costanzo (1982) present eight criteria for a good theory, three they consider essential and five that are desirable. Shaw and Costanzo’s three essential criteria are logical consistency, falsifiability, and agreement with known data. Logical consistency simply means that the theory does not contradict itself. We would not, for example, want a theory of memory that says in one place that a particular set of conditions improves memory, and in another place says that the same conditions hurt memory. Fiske (2004) notes that logically consistent theories should also tell a good story; that is, good theories should make sense and be easy to communicate and remember. Falsifiability means you can derive hypotheses that can be examined in research to see if they are incorrect (Popper, 1959). Notice that we test theories to see if they are wrong, not to see if they are correct. It would be impossible to show unequivocally that a theory is true because you could always postulate a set of circumstances under which it might not be true. To prove that a theory is absolutely true, you would have to show that it works for all people under all possible circumstances; such a demonstration would be impossible to carry out. In contrast, one unequivocal demonstration that a hypothesis is incorrect means the theory from which it is derived is incorrect, at least under the conditions of that piece of research. Popper further argued that theories should be tested by risky predictions that have a true chance of being incorrect and that explanations offered after a study’s results are known are not truly scientific. Agreement with known data means the theory can explain data that already exist within the scope of the theory, even if the data were not collected specifically to test the theory. No theory can perfectly account for all relevant data, but the more it does account for, the better it is.

Three desirable characteristics of a theory are clarity, parsimony, and consistency with related theories (Shaw & Costanzo, 1982). A clear theory is well specified: Its definitions of constructs and its propositions are stated unambiguously, and the derivation of research hypotheses is straightforward. If a theory has clear propositions, it is also easy to evaluate against the necessary criteria of logical consistency, falsifiability, and agreement with known data. Parsimony means the theory is not unnecessarily complicated, so that it uses no more constructs and propositions than are absolutely necessary to explain the behavior it encompasses. A parsimonious theory is also likely to be clear. Because most modern behavioral science theories tend to be limited in scope, they should be consistent with related theories. Although a theory that contradicts a related theory is not necessarily wrong (the problem might lie with the other theory), theories that can be easily integrated expand our overall knowledge and understanding of behavior.

It is also desirable for a theory to be useful in the following two ways. First, as Fiske (2004) notes, a theory should be applicable to the real world, helping us solve problems relevant to people’s everyday lives, or should address a problem that social scientists agree is important. For example, psychological theories can help us understand how people acquire information and use it to make decisions (Gilovich, 1991) and they can help engineers design products that are more “user-friendly” (Norman, 1988). Second, a theory should stimulate research, not only basic research to test the theory, but also applied research to put the theory into use, and should inspire new discoveries. Hence, Fiske (2004) notes that good theories are fertile, and “generate scientific fruit … that provoke[s] constructive theoretical debate from opposing perspectives” (p. 135). This inspiration can spring from dislike of as well as adherence to a theory; for example, much current knowledge of the psychology of women comes from research conducted because existing theories did not adequately deal with the realities of women’s lives (Unger, 2001). A good theory, then, branches out and addresses problems related to a many related topics and situations (Fiske, 2004).
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Research

Having considered the nature of science and of theory, let us now take an overview of one way in which science and theory come together—in research. The term research can be used in two ways. The way we will use it most often in this book is to refer to empirical research, the process of collecting data by observing behavior. The second way in which research is used is to refer to theoretical or library research, the process of reviewing previous work on a topic in order to develop an empirical research project, draw conclusions from a body of empirical research, or formulate a theory. In Chapter 19, we discuss this form of research. The focus here will be on two topics that are explored in depth in this book: the empirical research process and criteria for evaluating empirical research.

The Research Process

The process of conducting research can be divided into five steps. The first step is developing an idea for research and refining it into a testable hypothesis. As we will see in Chapters 5 and 6, this step involves choosing a broad topic (such as the effect of watching television on children’s behavior), narrowing the topic to a specific hypothesis (such as “Helpful TV characters promote helping behavior in children”), operationally defining hypothetical constructs (“helpful TV characters” and “helping behavior”), and, finally, making a specific prediction about the outcome of the study (“Children who watch a TV episode in which an adult character helps another adult character pick up books dropped by the second adult will be more likely to help a child pick up books dropped by another child than will a child who sees an adult TV character walk past the character who dropped books”). In Chapter 5, we discuss the process of and issues involved in formulating research questions, and in Chapter 6, we discuss operational definition as a measurement process.

The second step in the research process is choosing a research strategy. In Chapter 2, we preview the three main research strategies—case study research, correlational research, and experimental research—and in Chapters 9 through 15, we cover them in depth. The third step is data collection. The data collection process is covered in Chapter 16, and the crucial issue of collecting data ethically is discussed in Chapter 3. Once the data are in, the next step is data analysis and interpreting the results of the analysis. Because this is not a statistics book, we touch on data analysis only occasionally in the context of specific research strategies. However, in Chapters 8 and 16, we discuss some important issues in the meaningful interpretation of research results. Finally, the results of research must be communicated to other researchers and practitioners; in Chapter 20, we cover some aspects of this communication process.

Evaluating Research

What makes research good? T. D. Cook and Campbell (1979) present four criteria for evaluating the validity of the research or how well behavioral science research is carried out. Construct validity deals with the adequacy of operational definitions: Did the procedures used to concretely represent the hypothetical constructs studied in the research correctly represent those constructs? For example, does a score on a multiple-choice test really represent what we mean by the hypothetical construct of memory? If it does not, can we trust the results of a study of memory that operationally defined the construct in terms of the results of a multiple-choice test? Chapter 6 discusses construct validity in more detail.

Internal validity deals with the degree to which the design of a piece of research ensures that the only possible explanation for the results is the effect of the independent variable. For example, young men tend to score better on standardized math tests, such as the SAT, than do young women. Although one might be tempted to explain this difference in biological terms, research shows that a number of other factors can explain this sex difference, including the nature of the math test, attitudes toward math, and cultural factors that limit or improve opportunity for girls and women (Else-Quest, Hyde, & Linn, 2010). When such factors are allowed to influence research results, that study lacks internal validity. In Chapter 7, we discuss internal validity, and in Chapters 9 through 15, we discuss its application to the research strategies.

Statistical conclusion validity deals with the proper use and interpretation of statistics. Most statistical tests, for example, are based on assumptions about the nature of the data to which they are applied; one such assumption for some tests is that the distribution of the data follows a normal curve. If the assumptions underlying a statistical test are violated, conclusions drawn on the basis of the test could be invalid. In Chapter 17, we discuss some aspects of the interpretation of the outcome of statistical tests.

External validity deals with the question of whether the results of a particular study would hold up under new conditions. For example, if you conducted a study using students at college A as participants and repeated it exactly with students from college B, you would expect to get the same results. If you did, you would have demonstrated one aspect of the external validity of the study: The results hold across samples of college students. There are many aspects to external validity, and it is a controversial topic; in Chapter 8, we discuss it in detail.

Inference in Research

Let’s pause for a moment to examine an issue that has been implicit in the discussion up to this point—the issue of the role of inference in psychological research. In conducting research, we observe the relationships between operational definitions of hypothetical constructs and then infer, or draw conclusions about, the nature of the unobservable relationship between the constructs based on the observed relationship between the operational definitions. For example, if you conducted the study on the effect of goal value on goal acceptance illustrated in Figure 1.3, the inferences you would make are shown by the broken lines. You would infer that the operational definitions represent the hypothetical constructs, and if you found that a higher reward led to a stronger stated intent to work toward the goal, you would infer that higher goal value leads to higher goal acceptance. Note that you cannot know with certainty that goal value leads to goal acceptance because you cannot directly observe that relationship; you can only draw the conclusion that goal value leads to goal acceptance because of what you know about the directly observed relationship between the operational definitions.

Scientific knowledge is tentative because it is based on inference; in any piece of research, your inferences might be faulty. In the study illustrated in Figure 1.3, for example, you might erroneously infer that the operational definitions correctly represented your hypothetical constructs when, in fact, they did not (a lack of construct validity). You might erroneously infer that a relationship exists between the two variables being studied when, in fact, there is none (a lack of statistical conclusion validity). You might erroneously infer that reward level was the only possible cause of goal acceptance in the study when, in fact, other possible causes were present (a lack of internal validity). Or, you might erroneously infer that the relationship you observed is true for all situations, not just the one in which you observed it (a lack of external validity). To the extent that you take steps to ensure the validity of your research and verify the results of research, you can have confidence in the conclusions that your theories represent. Nevertheless, you must keep the inferential and tentative nature of psychological knowledge constantly in mind. To do otherwise is to risk overlooking the need to revise theory and practice in the light of new knowledge, thereby perpetuating error.
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Theory, Research, and Application

Also implicit in the discussion so far has been the idea that the scientific goals of describing, understanding, predicting, and controlling behavior induce an ineluctable relationship among theory, research, and application in the behavioral sciences. Let us conclude this chapter by summarizing that relationship.

The Interdependence of Theory, Research, and Application

The relationship between theory and research, as shown in Figure 1.6, has two aspects. The deductive aspect derives hypotheses from a theory to test the theory. The inductive aspect uses the results from tests of a theory and from other research to verify the propositions of the theory and modify it as necessary—failures to confirm a theory often suggest refinements and modifications to improve it. Figure 1.6 also shows that related theories can be used to revise, improve, and expand the theory that interests us, just as Locke and Latham’s (1990) theory of work performance ties in with Hackman and Oldham’s (1980) theory of work motivation and Rusbult and Farrell’s (1983) theory of employee turnover (recall Figure 1.4).
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FIGURE 1.6

Interdependence of Theory, Research, and Application.

Theory directs research and is modified as a result of research and of evaluations of applications of theory. Applications of a theory are also affected by atheoretical research and research based on other theories in the field of application. A theory may also be modified in light of other theories and the results of research on those theories.

The application of behavioral science takes tested theory and puts it to use. Research can evaluate the effectiveness of the application to test how well the theory works in the setting in which it is being applied. For example, Biglan, Mrazek, Carnine, and Flay (2003) describe how scientific research can be applied to the prevention of youth problem behaviors, such as high risk sexual behavior, substance abuse, and low academic achievement. Information gained from such real world applications can also be used to improve the theory; an application failure would indicate that the theory’s utility might be limited to certain situations. Research also can test the validity of assumptions made by practitioners in behavioral science and other fields. The U.S. legal system, for example, makes assumptions about eyewitnesses’ perceptual processes and memory, about how well jurors comprehend judicial instruction, about whether pretrial publicity leads to unfair trials, the efficacy of the persuasive tactics used by attorneys, and about jurors’ individual and group decision-making processes. Research can test the validity of all these assumptions (Brewer & Williams, 2005).

The Uses of Behavioral Science Theory and Research

Dooley (1995) suggests that behavioral science research and theory can be used in three ways: personally, professionally, and politically. The personal use of theory and research is in our own lives. We can, for example, use theory to understand the social world we inhabit: Theories of personality and social behavior can help us understand why people act the way they do, cognitive theories can help us understand why people make decisions we may think are foolish, and lifespan development theories can explain how people grow and change. We can use the scientific perspective to evaluate products and services that people try to persuade us to buy. For example, if a fitness center claims its programs improve psychological as well as physical well-being, the scientific perspective suggests questions we can ask to evaluate the claim of psychological benefit: What evidence supports the claim? How good is the evidence? Is it in the form of well-designed research, or does it consist solely of selected testimonials? Does the design of the research leave room for alternative explanations? If the research participants exercised in groups, did the exercise improve their mental states or did the improvement come because they made new friends in their groups? Asking such questions makes us better consumers.

The professional use of theory and research is its application to behavioral science practice. For example, as shown in Table 1.4, industrial psychology draws on theory and research from a number of other areas of psychology, including cognition, social psychology, motivation, learning, sensation and perception, and psychometrics. Other traditional areas of psychological practice include clinical, counseling, and school psychology, and psychologists have influence in applied areas, such as sports psychology, health education, and the legal system.

The political use of behavioral science involves using research findings to influence public policy. Ever since the landmark Brown v. Board of Education (1954) school desegregation case, the results of behavioral science research have been used to influence court decisions that affect social policy (Acker, 1990). Behavioral science research has also been presented to the U.S. Supreme Court in cases dealing with juror selection in death penalty trials (Bersoff, 1987), employee selection procedures (Bersoff, 1987), challenges to affirmative action in university admissions (American Psychological Association, 2003), and the Graham v. Florida Supreme Court ruling that abolished the death penalty and life sentences without the possibility for parole for juvenile offenders (American Psychological Association, 2009). Research on the problems inherent in eyewitness identification of criminal defendants led the U.S. Department of Justice to issue specific guidelines for questioning eyewitnesses and for the procedures to be used when witnesses are asked to identify a suspect (Wells et al., 2000). In addition, Congress commissioned the Office of Technology Assessment to review psychological research on issues affecting legislation, such as the use of polygraph testing in employee selection (Saxe, Dougherty, & Cross, 1985). The social policies derived from such reviews of research can be no better than the quality of the research on which they are based, so behavioral science research, good or poor, can affect the lives of everyone.

TABLE 1.4

Examples of Applied Issues in Industrial Psychology that are Related to Other Areas of Psychology.


	Issue

	Area


	How can equipment be designed to match human information-processing capabilities?

	Cognitive


	How do work groups influence work performance?

	Social


	How can people be motivated to work harder and perform better?

	Motivation


	Are there cultural differences in how people approach tasks in the workplace?

	Cross-cultural


	What is the best way to teach job skills?

	Learning


	What kinds of warning signals are most effective?

	Sensation and Perception


	How can tests be designed to select the most qualified workers?

	Psychometrics
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Chapter Summary

The goals of science include (a) description, which involves defining phenomena, recording phenomena, and describing relationships between phenomena; (b) understanding, which consists of determining causality in relationships among phenomena; (c) prediction of events both in the real world and in research; and (d) control over phenomena. In determining if a relationship is causal, we look for three conditions: covariation of cause and effect, time precedence of the cause, and no alternative explanations. Science has four key values: (a) empiricism, or the use of objective evidence; (b) skepticism, or taking a critically evaluative viewpoint on evidence; (c) keeping conclusions tentative so that they can be changed on the basis of new evidence; and (d) making the processes and results of science public. There are two contrasting approaches to scientific knowledge: logical positivism and humanism.

Theories consist of assumptions, hypothetical constructs, and propositions. Assumptions are untestable beliefs that underlie theories. They deal with the nature of reality, ways of conceptualizing and studying behavior, and beliefs specific to the various topics studied by the behavioral sciences. Hypothetical constructs are abstract concepts that represent classes of observed behaviors. Theories must carefully define these constructs both conceptually and operationally. Propositions are a theory’s statements about the relationships among the constructs it encompasses. Current theories are usually limited in scope, dealing with a narrow range of variables; they must be well specified, clearly laying out their definitions and propositions. Theories serve three purposes: organizing knowledge, extending knowledge, and guiding action. Three characteristics are necessary for a good theory (logical consistency, testability, and agreement with known data) and five more are desirable (clarity, parsimony, consistency with related theories, applicability to the real world, and stimulation of research).

The five steps in the research process are (a) developing an idea and refining it into a hypothesis, (b) choosing a research strategy, (c) collecting data, (d) analyzing and interpreting data, and (e) reporting results. Four general criteria for evaluating research are construct validity, internal validity, statistical conclusion validity, and external validity. The problem of inference in behavioral science research and theory is that we cannot have direct knowledge about hypothetical constructs and the relationships among them. Rather, knowledge consists of conclusions drawn from imperfect concrete representations of constructs.

Theory, research, and application are interdependent. Theory organizes knowledge, research tests the validity of theories and of programs that apply behavioral science knowledge, and application can generate ideas for theory and research. Behavioral science research can be used in the personal, the professional, and the political spheres.
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Suggestions for Further Reading

Kruglanski, A. W. & Higgins, E. T. (Eds.). (2004). Theory construction in social personality psychology: Personal experiences and lessons learned. [Special issue]. Personality and Social Psychology Review, 8(2).

This special issue includes 14 articles, written by prominent social psychologists, who address their insights and experiences with theory construction. Although some contributions focus on specific social psychological theories such as social identity research (e.g., Abrams & Hogg), the processes discussed readily generalize to other psychological subdisciplines. Other articles address overarching issues such as the creative processes involved in theory construction (Fiedler), the qualities of a good theory (Fiske), and dimensions that make a theory useful (Higgins).

Pritchard, D. (2006). What is this thing called knowledge? New York: Routledge.

This primer explores the basic question posed in the title from a philosophical perspective. The book is particularly useful for discussion of how scientific knowledge is different from other ways of knowing; chapters address topics such as the limitations of knowledge based on individual perceptions or on the testimony of others. Relevant topics such as a priori versus empirical knowledge and inductive reasoning are also covered. Each chapter is brief and highly readable.

Stanovich, K. E. (2010). How to think straight about psychology (9th ed.). Boston: Allyn & Bacon.

This well-regarded book is intended for beginning undergraduates but provides an excellent overview of the basics underlying scientific knowledge. The first three chapters address the issues covered in our Chapter 1; later chapters cover topics relevant to other chapters in our text. Throughout, the author focuses on helping students develop critical thinking skills.

Salkind, N. J. (2012). 100 questions (and answers) about research methods. Thousand Oaks, CA: Sage.

As the title suggests, the author poses and answers questions about research methods. The text is divided in to nine parts ranging from understanding the research process to ethics to statistical inference. Each question is clearly answered in 1-2 pages and many answers include useful tables and figures. Cross-references to related questions appear at the end of each answer.
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Questions and for Review and Discussion



	1.

	Describe the four goals of science. Do you feel one goal is more important than the others? If so, which one and why? What is it about the goals that leads you to your conclusion?




	2.

	An important aspect of the descriptive goal of behavioral science is taxonomy—developing clearly defined categories of behavior. Describe ways in which a lack of clear definitions has confused discussions you’ve had. Give some examples of how conflicts in definitions have affected behavioral science theory, research, or application.




	3.

	What are the three rules of causality? Can we use research that cannot show causality? Why or why not?




	4.

	Can scientists be too empirical and too skeptical? That is, can these values hinder scientific progress? If so, how? What are some examples?




	5.

	If scientific knowledge is tentative, can it be useful? That is, how can we confidently apply behavioral science if “the facts” change? How ethical is it to apply tentative knowledge?




	6.

	Should all behavioral science knowledge be made public? That is, should some kinds of research results be kept secret because they might cause more harm than good? Who should make such decisions? What are some examples of such potentially harmful behavioral science research?




	7.

	Do you consider yourself a positivist or a humanist, or some combination of the two? How has your philosophical orientation affected your view of behavioral science? For example, how did it affect your responses to the preceding questions?




	8.

	What three kinds of assumptions do theories make? How can these assumptions bias theory and research and lead to disagreements among behavioral scientists?




	9.

	Behavioral science is sometimes criticized because so much of it deals with hypothetical constructs rather than “real things.” But other fields also use hypothetical constructs. What are some of these constructs?




	10.

	How is the scientific goal of description related to specificity as a characteristic of theories? Has the lack of specificity in a theory ever hampered your understanding of the theory or any research in which you have been involved? Explain.




	11.

	What are the three purposes for which theories are constructed?




	12.

	Describe the eight criteria for evaluating theories. Using these criteria, evaluate a theory that you are familiar with.




	13.

	What are the steps in the research process?




	14.

	Describe the relationships among theory, research, and application. Which aspect appeals most to you? Why?




	15.

	Describe the ways in which behavioral science knowledge can be used. What ethical considerations might apply to the use of behavioral science knowledge for political purposes?
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Research Strategies: An Overview
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In Chapter 1, we examined the nature of science and theory, and the relationships among theory, research, and application. This chapter examines some of the forms research can take. The form a particular piece of research takes can be classified along a number of dimensions. We can classify research in terms of which of three immediate purposes it fulfills—theory testing, applied problem solving, or evaluating the success of an intervention. Research can also be classified in terms of the type of data it produces, quantitative or qualitative. Researchers can collect data by using any of three research strategies experimental, case study, or correlational. Research studies also differ in terms of time perspective (a short-term “snapshot” of behavior or a long-term, longitudinal approach) and where they are conducted (in the laboratory or in natural settings). In this chapter, we review each of these topics to provide a context for the discussion of the foundations of research in Chapters 3 through 6. Many points reviewed here are covered in detail in Chapters 7 through 15.
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Purposes of Research

Research is usually classified into two general categories according to its immediate purpose: basic research, which tests theory in order to formulate general principles of behavior, and applied research, which seeks solutions to specific problems. Evaluation research, conducted to evaluate the success of psychological or social interventions, has become a field in its own right and so can be considered a third category of research. A fourth form, called action research, combines basic, applied, and evaluation research. Let’s examine each of these, looking first at basic and applied research together, because they are so frequently contrasted with one another (Bickman, 1981).

Basic and Applied Research

Basic research is conducted to generate knowledge for the sake of knowledge, without being concerned with the immediate usefulness of the knowledge generated. It is usually guided by theories and models and focuses on testing theoretical propositions. In this process of theory testing, even relationships of small magnitude are considered important if they have a bearing on the validity of the theory. Some basic research is also conducted primarily to satisfy the researcher’s curiosity about a phenomenon and may eventually lead to the development of a theory. The results of basic research are expected to be broad in scope and to be applicable, as general principles, to a variety of situations. Basic research tends to use the experimental strategy and to be conducted in laboratory settings, isolating the variables being studied from their natural contexts to gain greater control over them.

Applied research is conducted to find a solution to a problem that is affecting some aspect of society, and its results are intended to be immediately useful in solving the problem, thereby improving the condition of society. Although applied research is frequently guided by theory, it need not be. Its goal is to identify variables that have large impacts on the problems of interest or variables that can be used to predict a particular behavior. As a result, applied research is sometimes narrower in scope than is basic research, focusing on behavior in only one or a few situations rather than on general principles of behavior that would apply to a variety of situations. Applied research tends to be conducted in natural settings and so researchers study variables in context and frequently use the correlational or case study strategies to do so.

Although basic and applied research can be put into sharp contrast, as in the preceding two paragraphs, when you try to apply the labels to a particular piece of research the distinction is not always clear, and trying to make such distinctions might not be useful (Calder, Phillips, & Tybout, 1981). As we will discuss, basic research is often carried out in natural settings and, especially in personality and psychopathology research, makes use of nonexperimental strategies. As noted in the previous chapter, theory can be used to develop solutions to problems, and the adequacy of the solution can test the adequacy of the theory. Through its link to theory, basic research can help improve society—usually considered a goal of applied research. These contributions take two forms (Lassiter & Dudley, 1991). First, and most commonly, basic research can produce a knowledge base for understanding an applied problem. For example, much basic research and theory on helping behavior was triggered by an incident reported in the New York Times in 1964. This article stated that 38 witnesses to Kitty Genovese’s murder did nothing, not even call the police. Although the accuracy of this article has been questioned (Manning, Levine, & Collins, 2007), research inspired by this account resulted in theories and models about the problem of bystander apathy in helping situations; those theories and models suggest a number of ways to increase the likelihood of people helping in both emergency and everyday situations (Piliavin, Dovidio, Gaertner, & Clark, 1981).

Second, basic research and related theory can be used to identify applied problems that might otherwise go unnoticed. Lassiter and Dudley (1991) point to research that applies psychological theory to the use of confessions in criminal trials. Jurors, police investigators, and officers of the court all believe that confessions provide critically important trial evidence. However, a great deal of research shows that people give undue weight to confessions, even when they have reason to discount them (Kassin et al., 2010). Moreover, people generally doubt that confessions are coerced and have difficulty distinguishing between true and false confessions. For example, Kassin, Meissner, and Norwick (2005) videotaped male inmates at a Massachusetts state correctional facility who provided either a true account of the crime for which they were sentenced or a false account of another crime. College students and police officers than reviewed the tapes and indicated which were true accounts. Results showed college students were more accurate than police officers, and accuracy rates were higher when the confession was audiotaped rather than videotaped. Even so, the overall accuracy rate exceeded chance level only when the confession was audiotaped and the raters were college students. Such results are particularly troubling because investigators have also uncovered strong evidence that confessions are fairly easy to coerce and that the overreliance on this source of evidence results in wrongful convictions (Kassin et al., 2010). Through the use of basic research, social scientists have uncovered a bias in the criminal justice system that has profound real world implications.

Evaluation Research

A great deal of applied behavioral science involves intervention—the use of behavioral science principles to change people’s behavior. In addition, large amounts of public money are spent on social programs designed to enhance the lives of the programs’ clients. Do these interventions and programs work as intended? Evaluation research addresses this question by using a variety of research strategies to assess the impact of interventions and programs on a set of success criteria (see Weiss, 1998). Evaluation research is considered in more detail in Chapter 18.

Action Research

Action research involves the systematic integration of theory, application, and evaluation (Reason & Bradbury, 2001). Action research starts when someone perceives that a problem exists in an applied setting; the study can be initiated by the researcher or an individual directly affected by the problem but, regardless, the research involves a collaboration between these two groups. For example, Bhatt and Tandon (2001) worked with the Lok Jagriti Kendra (LJK) organization to help people in 21 districts in southeastern India regain control over their natural resources. Prior to the collaboration, grassroots efforts in many different villages were attempting to address the issues independently. The researchers used theories of community organization and their understanding of social power, along with their knowledge of forest management, to design a program that addressed the social issues most critical to the tribal members, such as forest protection and land management. The researchers provided a platform for open discussion among the villagers and, as a result, the formerly independent groups united to become one collective organization. The collaboration between researchers and community members led to considerable progress toward the villagers regaining control of their natural resources. For example, the villagers installed wells and irrigation systems that allowed multiple crops to be grown and harvested. In the future, the collaboration might be continued, modified, or replaced in ways that provide additional improvements to the area.
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FIGURE 2.1

The Action Research Model.

The action research model is diagrammed in Figure 2.1. Notice the integration of theory, application, and research. Bhatt and Tandon (2001) used theories of communication and forest management (based on basic and applied research) to define and develop a potential solution to the villagers’ problem. The potential solution was applied to the problem, resulting in organized efforts that improved water management and crop development. The researchers evaluated the program’s effectiveness and determined that important milestones had been achieved. The results of this study provided information about the validity of both the intervention itself and the theories underlying it. Action research is therefore perhaps the most complete form of science, encompassing all its aspects.
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Quantitative and Qualitative Research

Behavioral science data can be classified as quantitative or qualitative. Quantitative data consist of numerical information, such as scores on a test or the frequency with which a behavior occurs. Qualitative data consist of nonnumerical information, such as descriptions of behavior or the content of people’s responses to interview questions. Although any research method can provide quantitative data, qualitative data, or both, the perception exists that some research methods can provide only one type of data (Rabinowitz & Weseen, 1997). For example, experiments are commonly thought of as capable of providing only quantitative data, whereas other research methods, such as case studies, observational studies, and interviews, are often seen as inherently qualitative. This distinction has resulted in a status hierarchy, at least in the United States, in which research that produces quantitative data generally receives more respect than research that produces qualitative data (Maracek, Fine, & Kidder, 1997; Rabinowitz & Weseen, 1997).

A comparison of Table 2.1, which lists some of the characteristics that distinguish quantitative and qualitative research, with Table 1.1, which lists some of the characteristics that distinguish the logical positivist and humanistic views of science, indicates that the quantitative—qualitative distinction is one of philosophy rather than of method. Advocates of the quantitative approach to research tend to follow the logical positivist view of science, whereas advocates of the qualitative approach tend to follow the humanistic view. Adherents of both philosophies strive to understand human behavior but take different routes to achieving that understanding. As Marecek et al. (1997) note, “Many of the distinctions propped up between quantitative and qualitative methods are fictions. As we see it, all researchers—whether they work with numbers or words, in the laboratory, or in the field—must grapple with issues of generalizability, validity, replicability, ethics, audience, and their own subjectivity or bias” (p. 632). Consistent with this view, in this book we have separate chapters on quantitative and qualitative research designs but, throughout the text, we describe both methodologies when appropriate. For example, we describe designs that traditionally utilize quantitative data, such as true experiments (Chapter 9), and field experiments, quasi-experiments, and natural experiments (Chapter 10). We provide an overview of designs that traditionally rely on qualitative data in Chapter 14, and focus on single-case research strategy, a specific example of such designs, in Chapter 13.

TABLE 2.1

Some Contrasts Between the Quantitative and Qualitative Approaches to Research


	Quantitative Research

	Qualitative Research


	Focuses on identifying cause-and-effect relationships among variables

	Focuses on understanding how people experience and interpret events in their lives


	The variables to be studied and methods to be used are defined in advance by theories and hypotheses derived from theories and remain unchanged throughout the study

	The variables to be studied and methods to be used emerge from the researcher’s experiences in the research context and are modified as the research situation changes


	To promote objectivity, the researcher keeps a psychological and emotional distance from the process

	The researcher is an inseparable part of the research; the researcher ‘s experiences, not only those research of the research participants, are valuable data


	Frequently studies behavior divorced from its natural context (such as in laboratory research)

	Studies behavior in its natural context and studies the interrelationship of behavior and context


	Frequently studies behavior by manipulating it (as in experiments)

	Studies behavior as it naturally occurs


	Data are numerical—frequencies, means, and so forth

	Data are open-ended—descriptions of behavior, narrative responses to interview questions, and so forth


	Tries to maximize internal validity

	Tries to maximize ecological validity


	Focuses on the average behavior of people in a population

	Focuses on both the similarities and differences in individual experiences and on both the similarities and differences in the ways in which people interpret their experiences




Note: From Banister, Burman, Parker, Taylor, & Tindall (1994); Marecek, Fine, & Kidder (1997); Stake (1995).
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Research Strategies

The ways in which research is conducted can be classified into three broad strategies: experimental, correlational, and case study. This section reviews the characteristics of these approaches and discusses some of their major advantages and disadvantages. As you will see, these strategies vary along a continuum that has a high degree of control over the research situation but a low degree of naturalism at one end, and low control but high naturalism at the other end. This review will first cover the strategies that fall at the ends of the continuum (experimental and case study) and contrast those with the middle strategy (correlational). In this chapter the description of these strategies is brief and, perhaps, somewhat oversimplified, to provide a broad overview. In Chapters 9 through 14 we address their complexities and the ways in which they overlap and can be combined.

The Experimental Strategy

From the logical positivist point of view, the experiment is the best way to conduct research because only experimentation can determine cause-and-effect relationships. This emphasis on the experiment carries over into the teaching of behavioral science. We informally surveyed nine undergraduate research methods textbooks and found that about three chapters per book were devoted to the experiment in its various forms, compared to half a chapter each for correlational and case study research. Let’s therefore first consider some key characteristics of the experiment so that we can compare it to other research strategies.

Experimentation and causality. Recall the three criteria for determining a cause-and-effect relationship: covariation of proposed cause and effect, time precedence of the proposed use, and absence of alternative explanations for the effect. Although all three strategies let you assess the first two criteria to some degree, only in the classic or “true” experiment can you confidently conclude there are no alternative explanations for the results. The researcher can have this confidence because she or he has taken complete control of the research situation in order to ensure that there can be only one explanation for the results.

Let’s consider a simple experiment in which the researcher hypothesizes that caffeine consumption speeds up reaction time, to see how the researcher exerts this control. First, she controls the setting of the experiment—its physical characteristics (such as the location of the room in which the experiment is conducted, its size, its decor) and time at which it is conducted (such as morning or afternoon) to ensure these are the same for everyone who participates in the experiment. Second, she controls the independent variable, establishing two conditions, an experimental condition in which participants will take a pill containing a standard dose of caffeine and a control condition (or comparison condition) in which participants take a pill containing an inert substance. Both pills are identical in size, shape, color, and weight to ensure that the only difference between the conditions is the caffeine content of the pills. Third, the researcher controls the experimental procedure—what happens during the experiment—so that each participant has exactly the same experience except for the difference in the independent variable based on the condition the participant is in: All participants meet the same experimenter (who does not know which type of pill they will receive), receive the same greeting and instructions, take pills that are identical in appearance, wait the same amount of time after taking the pills, and have the dependent variable (reaction time) measured in the same way—how fast the participant can push a button in response to a signal light. Finally, she controls the characteristics of the participants to ensure that the people who take the caffeine pills and those who take the inert pill are as similar as possible—that their characteristics do not differ systematically across conditions.

Let’s suppose our researcher finds the mean reaction time of the participants who took the caffeine pills was faster than the mean reaction time of the participants who took the inert pills. Can she correctly conclude that the caffeine caused the difference in mean reaction time? The difference itself shows covariation between caffeine consumption and reaction time. The researcher ensured that her participants took their pills before she measured their reaction times, so the potential cause came before the effect. Finally, caffeine was the only aspect of the experiment that differed between the experimental and control conditions, so there are no alternative explanations for the difference in mean reaction times between conditions. That is, nothing else covaried (the first criterion for causality) with reaction time. Because all three criteria for causality have been met, the researcher can correctly conclude that caffeine speeds up reaction time.

Disadvantages of the experimental strategy. The great advantage of the experiment is that it allows us to determine causality; that determination is possible because of the high degree of control the researcher exerts over the research situation. However, that high degree of control also results in a high degree of artificiality so that some behavioral scientists question the extent to which laboratory findings apply to the “real world” (see Argyris, 1980). Let’s consider some of the types of artificiality induced by the controls in our caffeine experiment:



	•

	The Setting: Human caffeine consumption (except for that of researchers) rarely takes place in a laboratory in the presence of an experimenter. It is more likely to take place in homes, restaurants, and offices in the presence of family, friends, and coworkers, or alone.




	•

	The Independent Variable: People rarely consume caffeine in the form of pills. Although some over-the-counter stimulants contain high levels of caffeine, most people consume caffeine in the form of coffee, tea, or soft drinks.




	•

	The Procedures: Caffeine consumption rarely occurs under conditions as structured as those in the laboratory. In addition, people in natural settings must respond to visual signals that are frequently much more complex than signal lights, and signals can take other forms, such as sounds. People must also usually respond in ways much more complex than pushing a button.




	•

	The Participants: Not everyone drinks beverages containing caffeine; for those who do, caffeine doesn’t come in a standard dose that is the same for everyone.





So, then, one might ask, what can this experiment tell us about the effect of drinking coffee alone in the home, or about the ability of a heavy coffee drinker to safely stop a car in response to seeing a collision on the road ahead? Artificiality, as you can see, can be a very vexing problem—discussed in some detail in Chapter 8.

A second disadvantage of the experimental strategy is that it can be used only to study independent variables that can be manipulated, as our researcher manipulated (controlled) the dose of caffeine she administered to her participants. However, it is impossible to manipulate many variables of interest to behavioral scientists. Consider, for example, variables such as age, sex, personality, and personal history. Although we can compare the behavior of people who vary on such factors, we cannot manipulate those factors in the sense of controlling which participant in our research will be older or younger. People come at a given age; we cannot assign people to age group as we can assign them to take a caffeine pill or an inert pill.

The inability to manipulate some variables, such as participant age, is a problem because such variables are often related to a variety of psychological and social variables. For example, older adults are more likely to have tip-of-the-tongue experiences where they are unable to retrieve a word they know well; in contrast, older adults are better at providing word definitions than are younger people (Smith & Earles, 1996). If we find differences between older and younger people on a dependent variable, such psychological and social variables can often provide plausible alternatives to developmental explanations for differences on the dependent variable. For example, older men experience poorer sleep quality than do younger men, but this difference may be explained by an age-linked decline in growth hormone and cortisol secretion (Van Cauter, Leproult, & Plat, 2000). Similar problems exist for gender, personality, and other such “person variables.”

It might also be impossible or prohibitively difficult to study some variables under experimentally controlled conditions. For example, it is theoretically possible to design an experiment in which the size and complexity of an organization would be manipulated as independent variables to study their effects on behavior. However, it would be virtually impossible to carry out such an experiment. Similarly, it is possible to conceive of an experiment to determine the effects of an independent variable that would be unethical to manipulate. To take an extreme example, it would be physically possible to conduct anexperimental study of brain damage in people—assigning some people to have a portion of their brain removed and others to undergo a mock operation—but it would certainly be unethical to do so. More realistically, how ethical would it be to experimentally study the effects of severe levels of stress? We discuss the ethical treatment of research participants in Chapter 3. As we explain in that chapter, in addition to putting limits on experimental manipulations the ethical requirements of research can, under some circumstances, bias the results of the research.

Because of these limitations of the experimental strategy, researchers frequently use the case study or correlational strategies instead of experiments. The next section examines the case study because of the contrast it offers to the experiment.

The Case Study Strategy

A case study is an in-depth, usually long-term, examination of a single instance of a phenomenon, for either descriptive or hypothesis-testing purposes (Yin, 2003, 2009). The scope of a case study can range from the anthropologist’s description of an entire culture (Nance, 1975) to the sociologist’s study of a neighborhood or a complex organization (Kanter, 1977; Liebow, 1967), to the psychologist’s study of small-group decision making (Janis, 1972), or an individual’s memory (Neisser, 1981). Although researchers often tend to think of the case study as a tool for description rather than hypothesis testing, case studies can also be used for testing hypotheses (see Chapter 13). The case study can therefore be a very valuable research tool, but it is underused and underappreciated by many behavioral scientists.

Advantages of the case study strategy. A great advantage of the case study is its naturalism. In case studies people are typically studied in their natural environments undergoing the natural experiences of their daily lives. Frequently, the researchers conceal their identities as data collectors, posing as just another person in the setting being studied, so that people’s behavior in the situation is not biased by their knowledge that they are the subjects of research. Case studies are also usually carried out over long periods of time and encompass all the behaviors that occur in the setting, thus affording a great depth of understanding. The other research strategies, in contrast, often focus on one or a limited set of behaviors and use a more restricted time frame. As a result of this naturalism and depth, reports of case study research can give us a subjective “feel” for the situation under study that is frequently lacking in reports of research conducted using the other strategies.

The case study also allows us to investigate rarely occurring phenomena. Because the correlational and experimental strategies are based on the use of relatively large numbers of cases, they cannot be used to study phenomena that occur infrequently. The case study, in contrast, is designed for rare or one-of-a-kind phenomena, such as uncommon psychiatric disorders. Because of the depth at which they study phenomena, case studies can also lead to the discovery of overlooked behaviors. For example, Goodall (1978) observed a group of chimpanzees in the wild kill another group of chimps—a previously unrecorded and unsuspected aspect of chimpanzee behavior unlikely to have been found in other environments (such as zoos) or in short-term studies.

Finally, the case study can allow the scientist to gain a new point of view on a situation—that of the research participant. As noted in Chapter 1, scientists, at least in the logical positivist tradition, are supposed to be detached from their data and to use theory to interpret and to understand their data. A case study, in contrast, can incorporate the participants’ viewpoints on and interpretations of the data, offering new insights. For example, Andersen (1981) revised her theory-based interpretation of data on the psychological well-being of the wives of corporate executives based on her participants’ comments on what they thought made them happy with their lives.

Disadvantages of the case study strategy. The primary disadvantage of the case study strategy is the mirror image of that of the experimental strategy: The case study’s high degree of naturalism means the researcher has very little or no control over the phenomenon being studied or the situation in which the study takes place. Consequently, it is impossible to draw conclusions about causality. Let’s say, for example, that you’re interested in the effect of caffeine on hostility, so you decide to do a case study of a coworker (who happens to be male). Each day you note how much coffee he drinks in the morning, and throughout the day you keep a record of his verbal hostility—yelling, sarcastic comments, and so forth. If your data appear to show a relationship between your coworker’s coffee consumption and his hostility, there are several alternative explanations for the behavior. For example, many things can happen during the workday that can anger a person, and maybe these factors, not the caffeine in the coffee, caused the aggression. Or perhaps it’s a combination of the coffee and these other factors—maybe caffeine doesn’t make him hostile unless something else upsets him.

Another disadvantage of the case study is that you have no way of knowing how typical your results are of other people or situations, or whether your results are unique to the case that you studied. For example, perhaps caffeine is related to hostility only in the person you observed, or only in people with a certain personality type, which happens to be that of your coworker. Or perhaps the relationship is limited to one setting: Your coworker’s caffeine consumption is related to his aggression toward people in the office, but not toward family members or friends. However, because you observe your coworker only in the office, you have no data on the other situations.

A final disadvantage of case study research is that it is highly vulnerable to researcher bias. We discuss this problem in more detail in Chapter 7, but let’s note here that unless controls are imposed to prevent it, researchers’ expectations about what will occur in a situation can affect the data collected (Rosenthal, 1976). For example, in your case study of caffeine and hostility your expectation that higher caffeine consumption leads to more hostility might lead you to pay closer attention to your coworker on days that he drank more coffee than usual or make you more likely to interpret his behavior as hostile on those days.

A striking example of the latter phenomenon comes from the field of anthropology (Critchfield, 1978). Two anthropologists studied the same village in Mexico 17 years apart. Robert Redfield, who conducted his study in the mid-1920s, found life in the village reasonably good and the people open and friendly to one another. Oscar Lewis, who studied the village in the early 1940s, found life there full of suffering and interpersonal strife. Interestingly, Lewis and Redfield agreed that the amount of time that had passed could not have brought about the large amount of change implied by the differences in the results of their studies. What, then, led to the conflicting findings? In Redfield’s opinion,

It must be recognized that the personal interests … of the investigator influence the content of a description of a village…. There are hidden questions behind the two books that have been written about [this village]. The hidden question behind my book is, “What do these people enjoy?” The hidden question behind Dr. Lewis’s book is, “What do these people suffer from?” (quoted in Critchfield, 1978, p. 66)

Uses of the case study strategy. Despite its limitations, the case study, when properly conducted as described in Chapter 13, can be an extremely useful research tool. As we have already noted, the case study is the only research tool available for the study of rarely occurring phenomena, although the researcher must be careful about generalizing from a single case. Sometimes, however, a researcher is not interested in generalizing beyond the case studied. Allport (1961) distinguished between two approaches to the study of human behavior. The nomothetic approach attempts to formulate general principles of behavior that will apply to most people most of the time. This approach uses experimental and correlational research to study the average behavior of large groups of people. However, Allport wrote, any particular individual is only poorly represented by the group average, so the nomothetic approach must be accompanied by an idiographic approach that studies the behavior of individuals. The idiographic approach, of which the case study is an example, addresses the needs of the practitioner, who is not so much interested in how people in general behave as in how a particular client behaves. In meeting this need, Allport (1961) wrote, “Actuarial predictions [based on general principles of behavior] may sometimes help, universal and group norms are useful, but they do not go the whole distance” (p. 21). The idiographic approach goes the rest of the distance by revealing aspects of behavior that get lost in the compilation of group averages.

An important type of behavior that can “get lost in the average” is the single case that contradicts or disconfirms a general principle that is supposed to apply to all people. For example, in the 1930s, 1940s, and 1950s many psychologists who studied language subscribed to a “motor theory” of speech perception. Essentially, the theory held that people understand speech by matching the sounds they hear with the muscular movements they would use to produce the sounds themselves. Therefore, to understand a speech sound, people must have made the sound themselves (Neisser, 1967). The universality of this theory was disconfirmed by a case study of an 8-year-old child who had never spoken, but who understood what people said to him (Lenneberg, 1962). Case study research is also a fruitful source of hypotheses for more controlled research. If an interesting behavior or relationship is observed in a case study, its generality can be studied in correlational and experimental research, and experimental research can be used to determine its causes and effects. For example, many influential theories of personality, psychopathology, psychotherapy, and organizational behavior were developed using the case study strategy (see Robbins & Judge, 2011; Rychlak, 1981).

The Correlational Strategy

The correlational strategy looks for relationships between variables that are consistent across a large number of cases. In an expansion of the caffeine and hostility case study described in the preceding section, you might observe all the workers in an office to determine their levels of coffee consumption and verbal hostility, and compute the correlation coefficient between the variables. As you recall from your statistics classes, the correlation coefficient provides two pieces of information: the strength of the relationship between two variables, indexed from 0 to 1, and the direction of the relationship, positive (when the scores on one variable are high, so are the scores on the other variable) or negative (when the scores on one variable are high, the scores on the other variable are low). You can also determine the statistical significance of the relationship you observed in your sample of office workers—the probability that it occurred by chance.

Because researchers using the correlational strategy merely observe or measure the variables of interest without manipulating them as in the experimental strategy, the correlational strategy is also sometimes called the passive research strategy (see Wampold, 1996). The term passive also recognizes that researchers using this strategy will not always use correlation coefficients or related statistical procedures (such as multiple regression analysis) to analyze their data. For example, comparison of men’s and women’s scores on a variable will usually use the t test or F test because research participants are grouped by sex. Nonetheless, the study would be considered correlational or passive because the researchers could not assign participants to be male or female. Although this distinction is important, we will use the term correlational research strategy because it is still more commonly used to refer to this type of research.

Advantages of the correlational strategy. The correlational strategy has advantages relative to both the case study and the experiment. The case study, as noted, can detect a relationship between two variables within a particular case—for example, a relationship between coffee consumption and hostility for one person. The correlational strategy lets us determine if such a relationship holds up across a number of cases—for example, the relationship between coffee consumption and hostility averaged across all the people working in an office. If the results of a case study and a correlational study are consistent, then we can conclude that the relationship observed in the single case could hold for people in general (although it might hold only for people in that office, as discussed in Chapter 8). If the results of the two studies are inconsistent, we might conclude that the relationship observed in the case study was unique to that individual. As already noted, the correlational strategy also allows for the statistical analysis of data, which the case study does not.

Relative to the experiment, the correlational strategy allows us to test hypotheses that are not amenable to the experimental strategy. Research on personality and psychopathology, for example, can be conducted only using the correlational strategy because it is impossible to manipulate those kinds of variables. Other research, such as that on the effects of brain damage or severe stress on humans, must use the correlational strategy because it would be unethical to manipulate some variables, due to their adverse effects on the research participants.

Disadvantages of the correlational strategy. The correlational strategy shares the major disadvantage of the case study strategy—neither can determine causality. Although the correlational strategy can determine if a dependent variable covaries with an independent variable (as shown by the correlation coefficient), correlational studies are rarely conducted in a way that would establish time precedence of the independent variable and cannot rule out all alternative explanations. Let’s examine these problems using the hypothesis that playing violent video games causes children to become aggressive. Although this hypothesis can be (and has been) tested experimentally (see Anderson et al., 2010), there are potential ethical problems with such experiments. For example, if you really expect playing violent video games to cause children to hurt other people, is it ethical to risk making some children aggressive by assigning them to play those games? However, in day-to-day life some children play more violent video games than do other children, so we can use the correlational strategy to test the hypothesis that there is a positive relationship between playing these games and children’s aggression.

In a typical study, a group of researchers might select a group of children to study, say, those attending a particular public school. The researchers could then ask the children’s parents to list the video games the children play during a given week; these games could be rated for their violence content, which would give each child a score on exposure to violent gaming. Simultaneously, the researchers could have the children’s teachers keep records of the children’s aggressive behavior, providing each child with an aggression score. The researchers could then compute the correlation coefficient between playing violent games and the aggression scores; a recent meta-analysis showed the typical correlation was similar for Eastern and Western cultures and ranged from .20 to .26 for correlational research studies (Anderson et al., 2010).

Notice that the study has established covariation between the two variables, but not time precedence: Both variables were measured simultaneously. Consequently, as illustrated in panels (a) and (b) of Figure 2.2, two interpretations of causality are possible: first, that exposure to violent TV programming causes aggression and, second, that children who are already aggressive due to other causes prefer to watch violent TV programs. Because we have no way of knowing which comes before the other—watching violent TV programs or being aggressive—there is no basis for choosing one as the cause and the other as the effect. This problem of not being able to distinguish which variable is the cause is sometimes referred to as reverse causation: The direction of causality might be the reverse of what we hypothesize.
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FIGURE 2.2

Alternative Explanations for a Correlation Between Watching Violent TV Programs and Aggressiveness.

This situation is further complicated by the possibility of a reciprocal relationship between viewing TV violence and aggression. That is, viewing TV violence might cause children to become aggressive, and this higher level of aggression might, in a circular fashion, induce a greater preference for violent TV programs, which leads to more aggression. Or, of course, it might go the other way: Aggression causes the watching of violent TV programs, which causes more aggression, and so forth. Reverse causation and reciprocal relationships also constitute possible alternatives to violent TV programs as a cause of aggression, so that the study also fails to meet the third criterion for causality.

Another alternative explanation that can never be ruled out in correlational research is known as the third-variable problem. As illustrated in panel (c) of Figure 2.2, some third variable, such as an aggressive personality, might be a cause of both aggression and watching violent TV programs. Because aggression and watching violent TV programs have a cause in common, they are correlated. Let’s illustrate this problem with a concrete example. Assume that you’re visiting the Florida coast during spring break and a storm comes in off the ocean. You notice something from your motel room window, which faces the sea: As the waves come higher and higher on to the beach, the palm trees bend further and further over. That is, the height of the waves and the angle of the palm trees are correlated. Now, are the waves causing the palm trees to bend, or are the bending palm trees pulling the waves higher on to the beach? Neither, of course: The rising waves and the bending trees have a common cause—the wind—that results in a correlation between wave height and tree angle even though neither is causing the other.

As we show in Chapter 11, there are ways of establishing time precedence of the independent variable in correlational research by taking a prospective approach. However, these methods do not eliminate the third-variable problem. Similarly, there are ways of ruling out some alternative explanations for correlational relationships, but to eliminate all the possible alternatives we must know them all and measure them all, which is almost never possible.

Uses of the correlational strategy. If we cannot use the correlational strategy to determine causal relationships, of what use is it? One important use is the disconfirmation of causal hypotheses. Recall that causation requires that there be covariation between the independent and dependent variables; if there is no covariation, there can be no causality. Therefore, a zero correlation between two variables means that neither can be causing the other. This disconfirmational use of the correlational strategy is similar to that of the case study strategy. However, the correlational strategy shows that the disconfirmation holds across a number of people, whereas the case study can speak only to a single instance.

As already noted, the correlational strategy must be used when variables cannot be manipulated. It can also be used to study phenomena in their natural environments while imposing more control over the research situation than is usually done in a case study. For example, the effects of researcher bias can be reduced by collecting data through the use of standardized written questionnaires rather than by direct observation. Although completing the questionnaire intrudes on the research participants’ normal activity, the questionnaire takes some of the subjectivity out of data collection. (The relative advantages and disadvantages of different modes of data collection are discussed in Chapter 16.)

Finally, the correlational research strategy provides an opportunity for the use of the actuarial prediction mentioned by Allport (1961) in his discussion of the idiographic and nomothetic approaches to research. As you may recall from statistics classes, the correlation coefficient not only shows the strength and direction of the relationship between two variables, but can also be used, through the development of a regression equation, to estimate people’s scores on one variable from their scores on another variable. The equation takes the form Y = a + bX, where Y is the predicted score, a is a constant, X is the score being used to predict Y, and b is a multiplier representing how much weight X has in predicting Y. The equation can include more than one predictor variable. For example, at our university you could estimate a student’s undergraduate grade point average (GPA) from the student’s high school GPA and Scholastic Assessment Test (SAT) scores using this equation: College GPA = 1.272 + (.430 x high school GPA) + (.0007 x verbal SAT) + (.0004 x math SAT). Therefore, if you want to choose only those students who were likely to attain a GPA of 2.0, you could enter the applicable high school GPA and SAT scores into the equation and admit only those whose estimated college GPA equaled or exceeded 2.0. Such actuarial predictions are commonly used for employee selection (Cascio & Aguinis, 2011) and can be used in university admission decisions (Goldberg, 1977) and psychiatric diagnosis (Dawes, Faust, & Meehl, 1989). The predictions made by these actuarial methods are, of course, subject to error, but they are generally more accurate than subjective decisions made by individuals or committees working from the data used in the regression equation (Dawes et al., 1989).

Comparing the Strategies

Table 2.2 summarizes the three research strategies by comparing their main advantages, disadvantages, and uses. A key point is that there is no one best research strategy; rather, each is appropriate to different research goals. For example, only the experiment can determine causality, only the case study allows the study of rare phenomena, and only the correlational strategy allows the systematic study of common phenomena that cannot be manipulated. Similarly, each strategy has its disadvantages. For example, the experiment tends to be artificial, neither the correlational strategy nor the case study allows us to determine causality, and the case study does not allow generalization across cases. This issue of competing advantages and disadvantages is discussed at the end of the chapter. First, however, let us look at two other aspects of research: whether or not it examines change over time and whether it is conducted in the laboratory or in a natural setting.

[image: image]

Time Perspectives: Short Term Versus Long Term

Much behavioral science research takes a short-term time perspective, focusing on what happens in a 30- to 60-minute research session. It is, however, often useful to take a longerterm approach, studying how phenomena change over time. Change over time is studied in three contexts: developmental research, prospective research, and the evaluation of intervention outcomes.

Developmental Research

The purpose of developmental research is to learn how people change as they move through the life span from birth, through childhood, adolescence, and adulthood, into old age. For example, one might want to know how cognitive processes develop in childhood and how they change over the life span. Three approaches to studying developmental questions are the cross-sectional, longitudinal, and cohort-sequential (Applebaum & McCall, 1983; Baltes, Reese, & Nesselroade, 1977).



TABLE 2.2

Comparison of the Research Strategies




	 

	Experimental

	 


	Advantages

	Disadvantages

	Uses


	Can determine causality

	Offers low naturalism

	When knowing causality is essential


	Offers quantitative indicators of impact of independent variable

	Some variables cannot be studied


	 

	Case Study

	 


	 


	Advantages

	Disadvantages

	Uses


	Offers high naturalism

	Offers little control; cannot determine causality

	When studying rare phenomena


	Studies phenomena in depth

	Allows low generalizability across cases

	When taking an idiographic approach


	Can study rare phenomena

	Is most vulnerable to researcher bias

	When a source of hypotheses for other strategies is needed


	Is most vulnerable to researcher bias

	 

	 


	Can discover overlooked behavior

	 

	 


	Can reveal new points of view

	 

	 


	Can discover disconfirming cases

	 

	 


	 

	Correlational

	 


	Advantages

	Disadvantages

	Uses


	Can study variables that cannot be manipulated

	Cannot determine causality

	When variables cannot be manipulated


	Offers quantitative indicator of relationship strength

	 

	When a balance between naturalism and control is desired


	 

	 

	When actuarial prediction is desired


	 

	 

	When it is unethical to manipulate a variable


	 

	 

	When disconfirmation of a causal hypothesis is desired


	 






Cross-sectional approach. Cross-sectional research investigates age differences by comparing groups of people who are of different ages. As illustrated in Figure 2.3, a cross-sectional study conducted in 1990 (indicated by the vertical arrow) of age differences among women would compare groups of women who were 80 years old (born in 1910, Anne’s group), 60 years old (born in 1930, Betty’s group), 40 years old (born in 1950, Carla’s group), and 20 years old (born in 1970, Denise’s group). Relative to the other approaches, which follow people across time, cross-sectional research is relatively quick and inexpensive: You find people in the age groups of interest, measure the characteristics of interest, and compare the members of the age groups on those characteristics.
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FIGURE 2.3

Comparison of Longitudinal and Cross-sectional Research.

Longitudinal research (diagonal arrow) assesses the same people at different ages at different times. Cross-sectional research (vertical row) assesses different people at different ages at the same time.

Notice, however, that although you have assessed age differences, you have not been able to assess developmental trends—how characteristics change over time. You have examined your participants at only one point in their lives, so it is impossible to assess change. You may also have noticed another problem: There is no way to determine whether any differences found among the age groups are due to the chronological ages of the group members (for example, Anne is 80, Denise is 20) or to differences in life experiences (Anne was born in 1910, Denise in 1970). Consider, for example, Anne’s life: She was a child during World War I, a teenager during the Roaring Twenties, a young adult during the Great Depression of the 1930s, and she experienced World War II, the Korean War, the cold war, and the social and political upheavals of the Vietnam War era as a mature adult. Denise has experienced only the 1970s and 1980s, and then only as a child, adolescent, and young adult, not as a mature adult, as did Anne.

The effects of these differences in experience due to time of birth are called cohort effects; a cohort is the group of people born during the same period of time. This period of time may be a month of a particular year, a year, or a period of several years, depending on the focus of the research. Potential cohort effects can lead to a great deal of ambiguity in interpreting the results of cross-sectional research. Let’s say you find differences in cognitive ability among Betty’s, Carla’s, and Denise’s groups. These differences might be due to aging, but they could also be due to cohort-related factors. For example, childhood nutrition affects cognitive ability (Winick, 1979). Betty was a child during the Great Depression, when many children were malnourished; Carla was a child during the 1950s, when children were fed enough, but perhaps not well—there was little of today’s concern with nutrition, and diets were often high in sugar and fats; Denise grew up at a time when parents were more concerned with proper nutrition. These nutritional differences provide a possible alternative to aging as an explanation for group differences in cognitive ability.

Longitudinal approach. Longitudinal research avoids cohort effects by studying the same group of people over time. As shown by the diagonal arrow in Figure 2.3, a researcher (or a research group) could have begun studying Anne’s cohort in 1930, when they were 20 years old, and conducted an assessment every 20 years until 1990. Thus, the longitudinal approach makes it possible to study developmental trends.

The longitudinal approach, however, does have a number of disadvantages. It is, of course, time consuming. Whereas the cross-sectional approach allows you to collect all the data at once, using the longitudinal approach you must wait months, years, or even decades to collect all the data, depending on the number of assessments and the amount of time between them. Multiple assessments increase the costs of data collection, and as time goes by people will drop out of the study. This attrition can come about for many reasons; for example, participants may lose interest in the study and refuse to continue to provide data, or they may move and so cannot be located for later assessments. When dealing with older age groups, people die. Random attrition poses few problems, but if attrition is non- random, the sample will be biased. For example, in an 8-year study of adolescent drug use, Stein, Newcomb, and Bentler (1987) had a 55% attrition rate, due mainly to the researchers’ inability to locate participants after the participants had left high school. However, by comparing the characteristics of their dropouts to those of the participants who completed the research, the researchers concluded that their sample was probably not significantly biased. That is, the characteristics of the participants as assessed at the beginning of the study were not related to whether they dropped out. If, however, only the heaviest drug users when the study began had dropped out, Stein et al. could have applied their results only to a select subgroup of drug users. But Stein et al. could compare the dropouts to the full participants only on the variables they had measured at the outset; attrition could be associated with unmeasured variables and so result in biased findings. Attrition also raises research costs because you must plan for dropouts and start with a sample large enough to provide enough cases for proper data analysis at the end of the research.

Four other potential problems in longitudinal research, all related to the use of multiple assessments, are test sensitization, test reactivity, changes in measurement technology, and history effects. Test sensitization effects occur when participants’ scores on a test are affected by their having taken the test earlier. For example, scores on achievement tests may increase simply because the test takers become more familiar with the questions each time they take the test. Test reactivity effects occur when being asked a question about a behavior affects that behavior. For example, Rubin and Mitchell (1976) found that almost half the college students who had participated in a questionnaire study of dating relationships said that participating had affected their relationships. The questions had started them thinking about aspects of their relationships they had not considered before, either bringing the couple closer together or breaking up the relationship.

Changes in measurement technology occur when research shows one measure is not as valid as originally thought, so it is replaced by a better one. If a longitudinal study used one measure at its outset and a different one later, the researchers face a dilemma: Continued use of the old measure could threaten the validity of their study, but the new measure’s scores will not be comparable to those of the old measure. One solution would be to continue to use the old measure but to add the new measure to the study, drawing what conclusions are possible from the old measure but giving more weight to conclusions based on the new measure during the period of its use.

History effects occur when events external to the research affect the behavior being studied so that you cannot tell whether changes in the behavior found from one assessment to another are due to age changes or to the events. Let’s say, for example, that you are doing a longitudinal study of adolescent illegal drug use similar to Stein et al.’s (1987). As your participants get older, drug use declines. Is this a natural change due to aging, or is it due to some other factor? Perhaps during the course of the study drug enforcement became more effective, driving up the price of illegal drugs and making them less affordable. Over longer periods of time, historical factors that affect one generation (say, people born in 1920) but not another (say, those born in 1970) might limit the degree to which the results of research with one birth year cohort can be applied to another birth year cohort. One way to assess the degree of this cross-generation problem is the cohort-sequential approach to developmental research.

Cohort-sequential approach. Cohort-sequential research combines cross-sectional and longitudinal approaches by starting a new longitudinal cohort each time an assessment is made. For example, as shown in Figure 2.4, Anne’s cohort starts participating in the research in 1930, when they are 20 years old. In 1950, Anne’s cohort (now 40 years old) is assessed for the second time and Betty’s cohort (20 years old) joins the research and is assessed for the first time. This process of adding cohorts continues as the research progresses. As a result, the researcher can make both longitudinal comparisons (along the diagonals in Figure 2.4) and cross-sectional comparisons (along the columns in Figure 2.4). The researcher can also make time-lagged comparisons (along the rows in Figure 2.4) to see how the cohorts differ at the same age. For example, how similar is Anne’s cohort at age 20 (in 1930) to Denise’s cohort at age 20 (in 1990)? Let’s look at an example of research using the cohort-sequential approach, which also shows some limitations of the cross-sectional and longitudinal approaches.

Hagenaars and Cobben (1978) used the cohort-sequential approach to analyze data from Dutch census records for the period 1899 to 1971. They used these data to compute the proportions of women in nine age groups reporting a religious affiliation on eight assessment occasions. We will look at their data for seven cohorts of women at four assessments. Each cohort was born in a different decade, and the data represent cross-sectional assessments made when the women were ages 20–30, 40–50, 60–70, and 80+, and longitudinal assessments at 20-year intervals (1909, 1929, 1949, and 1969). The design is shown in Table 2.3.
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FIGURE 2.4

Properties of Cohort-sequential Research.

Cohort-sequential research includes both longitudinal and cross-sectional components. It also has a timelagged component (horizontal arrow), assessing different people at the same age at different times.

TABLE 2.3

Design of Hagenaars and Cobben’s (1978) Cohort-Sequential Analysis of Dutch Census Data


	Seven cohorts, or groups, of women were assessed at 20-year intervals, beginning when the members of each group were 20 years old.


	 

	 

	Year of Assessment


	Cohort Number

	Decade of Birth

	1909

	1929

	1949

	1969


	1

	1819-1829

	x

	 

	 

	 


	2

	1839 -1849

	x

	x

	 

	 


	3

	1859-1869

	x

	x

	x

	 


	4

	1879-1889

	x

	x

	x

	x


	5

	1899-1909

	 

	x

	x

	x


	6

	1919-1929

	 

	 

	x

	x


	7

	1939-1949

	 

	 

	 

	x




Figure 2.5 shows the results of two approaches to analyzing the data: the longitudinal results for cohort 4 and the cross-sectional results for cohorts 4 through 7 in 1969. Notice the inconsistency: The cross-sectional approach suggests that religious affiliation increases with age, whereas the longitudinal approach suggests that religious affiliation decreases from ages 20–30 to ages 40–50 and thereafter remains stable. Which conclusion is correct? The time-lagged data for cohorts 4 through 7 at ages 20–30, shown in Figure 2.6, suggest an answer: The cohorts entered the research at different levels of religious affiliation, ranging from 95% for cohort 4 to 76% for cohort 7—a cohort effect. As a result, even if the religious affiliation rate of each cohort dropped over time, as suggested by the longitudinal analysis, the older cohorts would always show a higher level of religious affiliation if the amount of change was the same for each cohort.
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FIGURE 2.5

Results of Longitudinal and Cross-Sectional Analyses of Religious Affiliation Data.

The cross-sectional analysis seems to show an increase of religious affiliation with age, but the longitudinal analysis shows an initial decline followed by a leveling off. (C4, C5, C6, and C7 refer to cohort numbers from Table 2.3.)
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FIGURE 2.6

Results of Time-Lagged Analysis of Religious Affiliation Data.

This analysis seems to show a linear decrease of religious affiliation with age, in contrast to the analyses in Figure 2.5 (C4, C5, C6, and C7 refer to cohort numbers from Table 2.3).

As you can see, analyzing developmental trends is a complex task. You should undertake it only after a thorough study of the methodologies involved (see Applebaum & McCall, 1983; Baltes et al., 1977). Yet you should be wary of substituting cross-sectional for longitudinal research, as this can lead to erroneous conclusions. Therefore, don’t shy away from longitudinal research because of its complexity: If it is appropriate to answering your research question, learn how to use it and apply it to your question.

Prospective Research

Prospective research investigates the relationship between an independent variable at one time and a dependent variable at a later time. This approach can be especially important in correlational research when trying to establish time precedence of an independent variable by showing that the level of the independent variable at time 1 covaries with the level of the dependent variable at time 2. For example, you could examine the correlation between the degree to which people exhibit the Type A behavior pattern (a hypothesized cause of heart disease) and whether they currently have heart disease, but this procedure leaves unanswered the question of whether the behavior came before the illness or the illness came before the behavior. In addition, the most serious cases of heart disease—those that had resulted in death—would not be included in the study. However, if you were to measure Type A behavior in a group of healthy people now and examine their incidence of heart disease over, say, a 10-year period, then you could be certain that the presumed causal factor in the research, Type A behavior, came before the effect, heart disease. You could not, of course, rule out the influence of a third variable that might cause both Type A behavior and heart disease. Prospective research entails many problems of longitudinal developmental research, such as attrition, testing effects, and history effects, which must be taken into account in evaluating the meaning of the research results. Prospective research is discussed again in Chapter 12.

Outcome Evaluation

Outcome evaluation, as noted earlier, investigates the effectiveness of a treatment program, such as psychotherapy or an organizational intervention. Outcome evaluations assess participants on a minimum of three occasions: entering treatment, end of treatment, and a follow-up sometime after treatment ends. The entering-treatment versus end-of-treatment comparison assesses the effects of participating in the treatment, and the end-of-treatment versus follow-up comparison assesses the long-term effectiveness of the treatment, how well its effects hold up once treatment has ended. Outcome evaluation research shares the potential problems of attrition, testing effects, and history effects with longitudinal developmental and prospective research. Evaluation research is discussed in more detail in Chapter 18.
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Research Settings: Laboratory Versus Field

Research can be conducted in either the laboratory or a natural setting, often called a field setting. The laboratory setting offers the researcher a high degree of control over the research environment, the participants, and the independent and dependent variables, at the cost of being artificial. The field setting offers the researcher naturalism in environment, participants, the treatments participants experience (the independent variable), and the behaviors of participants in response to the treatments (the dependent variable). Let’s briefly consider the relationship between the research strategies, settings, and participants.

Research Strategies and Research Settings

Although we tend to associate certain research strategies with certain settings—for example, the laboratory experiment and the naturalistic case study—any strategy can be used in either setting. Table 2.4 shows these combinations of settings and strategy. It is easy to imagine a case study being conducted in a field setting, but how can one be done in the laboratory? Consider a situation in which a single individual comes to a psychological laboratory to participate in a study. The researcher systematically manipulates an independent variable and takes precise measurements of a dependent variable. Here we have a piece of research that has one of the primary characteristics of a case study—a focus on the behavior of a single individual—but is carried out under the highly controlled conditions of a laboratory setting. Such research is not usually called a case study, however, but a single-case experiment. Both case studies and single-case experiments are discussed in Chapter 13.

TABLE 2.4

Research Strategies and Research Settings

Any strategy can be used in any setting


	Research Strategy


	 

	Single Case

	Correlational

	Experimental



	Field Setting

	Unconstrained case study

	Use of hidden observers

	Field experiment


	Laboratory Setting

	Single-case experiment

	Questionnaire responses

	Traditional experiment




Experiments can be conducted in field settings as well as in laboratories. In such field experiments, the researcher manipulates an independent variable—a primary characteristic of the experiment—in a natural setting and observes its effect on people in the setting. For example, to see if a helpful model affects helping behavior, you might create a situation in which motorists drive by a disabled vehicle whose driver is or is not being helped by another motorist (the independent variable). Further down the road, they see another disabled vehicle; do they stop to help (the dependent variable)?

Correlational research can be carried out in either setting, with varying degrees of control over what happens in the setting. At one extreme, a researcher could unobtrusively observe natural behaviors in a natural setting to determine the relationship between the behaviors. For example, you could observe natural conversations to see if men or women are more likely to interrupt the person with whom they are talking. The same study could be conducted in a laboratory setting to establish more control over the situation. For example, the researcher might want to control the topic of the conversation and eliminate distractions that might occur in a natural environment.

The combinations of settings and strategies allow for varying degrees of naturalism and control in research. However, as Figure 2.7 shows, these two desirable characteristics of research are, to a large extent, mutually exclusive: More control generally leads to less naturalism, and more naturalism generally leads to less control.
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FIGURE 2.7

The Tradeoff Between Control and Naturalism in Research.

Combinations of strategies and settings that are more naturalistic generally give the researcher less control over the research situation; combinations that are higher in control also tend to be less naturalistic.

Research Settings and Research Participants

When we design research, we want our results to apply to some target population of people. This target population can be as broad as everyone in the world or as narrow as the workers in a particular job in a particular factory. When we conduct research, it is usually impossible to include everyone in the target population in the research, so we use a participant sample rather than the entire population, and want to apply the results found with the sample to the target population. This process of applying sample-based research results to a target population is one aspect of the problem of generalization in research. Let’s briefly consider the relationship of research settings to participant samples.

Field research is generally carried out in a setting, such as a factory, where a sample of the target population, such as assembly workers, is naturally found. In laboratory research, however, one can either bring a sample of the target population into the laboratory or use a sample from another, perhaps more convenient, population. Much laboratory research is basic research, and most basic research in behavioral science is conducted in academic settings. As a result, most laboratory research in behavioral science that does not deal with special populations (such as psychiatric patients or children) is conducted using college students as participants (Henrich, Heine, & Norenzayan, 2010). Compared to recruiting members of other populations for research, recruitment of college students is convenient (they can be required, within limits, to participate in research) and inexpensive (students participating for class credit are paid nothing, whereas nonstudent research participants usually must be paid for their time). It is also becoming increasing common to recruit research participants on the internet, using chatrooms, listservs, or social networking sites (Krantz & Dalal, 2000); we discuss online research in Chapter 16. However, the results of research conducted with college student or from internet sites participants may not generalize to other populations.

Most field research also uses such convenience samples of participants—whoever happens to be in the setting at the time the research is conducted. Therefore, the results of such research may not generalize across other natural settings or populations (Dipboye & Flanagan, 1979). The results of research conducted in one factory, for example, may not apply to another factory. The only way to ensure broad generalization across settings and populations is to systematically sample from every population and setting of interest, a difficult and expensive process. The nature of the research participants therefore represents another tradeoff in research: the use of college student samples versus convenient samples from specific settings versus participants systematically sampled from all settings and populations. The problems of generalization are discussed in more detail in Chapter 8.
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Research as a Set of Tradeoffs

As you have noticed in the discussions of research strategies, time perspectives, and settings, the choice of any one strategy, time perspective, or setting over another results in a tradeoff: Increasing the level of one characteristic essential to good research (such as control) entails decreasing another (such as naturalism). McGrath (1981) notes that researchers would like to be able to maximize three essential characteristics simultaneously in a perfect study: generalizability across populations, precision in the control and measurement of variables, and naturalism. However, tradeoffs among these and other desirable characteristics are inherent in the selection of research strategies, time perspectives, settings, and other decisions that must be made in designing and conducting research. These unavoidable tradeoffs result in what McGrath (1981) considers a basic rule of research: that it is impossible to conduct a perfect study. No one study can provide a conclusive test of a hypothesis; the inherent limitations of the study, resulting from the loss of essential characteristics due to the tradeoffs involved, will always leave questions unanswered. For example, if an independent variable affects a dependent variable in one setting, you could always ask if it would have had the same effect in another setting or using different operational definitions.

What can we do, then, to maximize our confidence in the results of research? We must conduct multiple tests of a hypothesis using different strategies, time perspectives, settings, populations, and measures. The use of multiple studies and different methods serves three purposes. First, the strengths inherent in one method compensate for the inherent weaknesses of another. For example, an effect found under controlled laboratory conditions can be tested in field settings to see if it holds up there or if it is changed by the influence of variables present in the field setting that were controlled in the laboratory.

The second purpose served by multiple studies is verification—the opportunity to learn if a hypothesis can stand up to repeated testing. Finally, using multiple methods allows us to assess the degree of convergence of the studies’ results. The results of any one study might be due to the unique set of circumstances under which that study was conducted; to the extent that the results of multiple studies using different strategies, settings, populations, and so forth converge—are similar—the more confidence we can have that the hypothesis we are testing represents a general principle rather than one limited to a narrow set of circumstances.
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Chapter Summary

Basic research is conducted to establish general principles of behavior, is theory based, and is usually conducted in laboratory settings. Applied research is conducted to solve practical problems and is therefore problem based, and is usually conducted in field settings. Evaluation research is conducted to assess the effectiveness of an intervention, such as psychotherapy. Action research combines the purposes of the other three types. It uses theory to design an intervention to solve a problem defined via applied research; the evaluation of the intervention simultaneously tests the effectiveness of the intervention and the theory on which it is based.

The data produced by research can be either quantitative (numerical) or qualitative (nonnumerical). Although some research methods are thought of as being quantitative and others as being qualitative, any method can provide either, or both, kinds of data. Preference for quantitative or qualitative research reflects the researcher’s philosophy of science.

Three broad strategies are used for conducting research. The experimental strategy emphasizes control and is the only one of the three that can determine causality; however, the high degree of control introduces artificiality into the research context. The case study strategy examines a single instance of a phenomenon in great detail and emphasizes naturalism; however, it cannot be used to determine causality and one cannot generalize across cases. The correlational strategy seeks general relationships across a large number of cases; although it cannot determine causality, it can show that a causal relationship does not exist between two variables and can be used to study variables that are not amenable to the experimental strategy.

Time perspectives affect research design. The longitudinal perspective looks at changes in behavior over time, whereas the cross-sectional perspective focuses on behavior at one point in time. The distinction between these perspectives is especially important in developmental research, which examines how behavior changes with age, because the cross- sectional and longitudinal approaches to data can lead to conflicting conclusions. The cohort-sequential approach allows the examination of possible reasons for those conflicts. The longitudinal perspective is also used in prospective research, which looks at the relationship of an independent variable at one point in time to a dependent variable at a later point in time, and in outcome evaluation.

The two research settings are laboratory and field. Each research strategy can be used in both settings, resulting in different combinations of control and naturalism in research. Different participant populations tend to be used in the two settings, which can limit the generalizability of the results.

Last, the selection of research strategies, time perspectives, settings, and populations can be seen as a tradeoff among three characteristics that are desirable in research: generalizability, control, and naturalism. Maximizing any one of these characteristics in a particular piece of research will minimize one or both of the other two. However, the use of multiple methods across a set of studies allows the strengths of one method to compensate for the weaknesses of others, providing a more solid database for formulating conclusions.
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Suggestions for Further Reading

Hoyle, R. H., Harris, M. J., & Judd, C. M. (2002). Research methods in social relations (7th ed.). Belmont, CA: Wadsworth.

This textbook includes overviews of several topics covered in this chapter, such as basic versus applied research, laboratory versus field research, and qualitative versus quantitative research.

Reason, P., & Bradbury, H. (Eds.). (2001). Handbook of action research. London: Sage.

This comprehensive book is divided into four sections, each with chapters written by an interdisciplinary team of researchers. In the Groundings Section, the authors define action research and cover the range of theoretical perspectives that influence how action research is conducted. The Practices section covers the diverse approaches to conducting action research. The Exemplars section illustrates the successful application of the principles of action research through review of specific examples of studies in this area. The Skills section covers the competencies needed to conduct quality action research.

Robins, R. W., Fraley, R. C., & Krueger, R. F. (Eds.). (2007). Handbook of research methods in personality psychology. New York: Guilford Press.

As the title suggests, this volume focuses on personality psychology, but the chapters on longitudinal research (Donnellan & Conger), experiments (Revelle), case studies (Elms), and archival data (Cramer) provide useful information that can be applied to all research using these methods.
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Questions for Review and Discussion



	1.

	What are the similarities and differences among basic, applied, and evaluation research? How does action research combine the other three types?




	2.

	What are some applications of the results of basic research to solving practical problems? What are some theory-testing applications of applied research?




	3.

	Differentiate between quantitative and qualitative research. Do you think that this distinction is real or artificial? Why or why not? How did your personal philosophy of science influence your answer to these questions?




	4.

	Compare and contrast the advantages and disadvantages of the experimental, correlational, and case study research strategies.




	5.

	Artificiality is commonly considered a disadvantage of laboratory experiments. What are some ways in which artificiality could help you study behavior?




	6.

	The capability of conducting research in natural settings is considered to be an advantage of case study and correlational research. What are some ways in which naturalism can hinder the research process?




	7.

	What problems are involved in trying to infer causality from the results of case study and correlational research? If we cannot determine causality from the case study and correlational strategies, of what use are these strategies to research and the development of knowledge about behavior?




	8.

	Differentiate between the cross-sectional and longitudinal time perspectives in research. What are their relative advantages and disadvantages? How does the cohort-sequential approach address those disadvantages?




	9.

	How are research strategies and research settings related? Can you devise a hypothesis that can be tested using all six combinations of strategies and settings? Can you devise a hypothesis that can be tested in only one combination of strategy and setting?




	10.

	How are research settings related to the characteristics of the research participants? What problems do these characteristics present?




	11.

	What is your personal preference for research type (basic, applied, and so on), strategy, time perspective, and setting? Why do you prefer these to their alternatives? How is your preference related to your epistemological perspective?




	12.

	What are the relative advantages and disadvantages of multiple-method and single- method research?






Part 2
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Foundations of Research
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The Ethical Treatment of Research Participantsd
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Although the American Psychological Association (APA) was founded in 1892, its membership did not feel a need to establish a code of ethics for psychologists until 1952 and did not establish specific ethical guidelines for research with human participants until 1971 (APA, 1982). Until then, behavioral scientists believed that research participants were sufficiently protected by researchers’ sensitivity to the participants’ well-being (Grisso et al., 1991). However, several studies conducted in the 1960s and early 1970s led to debate about the ethics of invading research participants’ privacy when collecting data (Humphreys, 1975) and of causing harm, especially in the form of severe stress, to research participants (Milgram, 1974). These controversies led the APA to develop its first set of guidelines for research with human participants. Similar concerns over the ethics of biomedical, as well as social and behavioral science, research led to federal regulations concerning research with human participants (U.S. Public Health Service, 1971; U.S. Department of Health and Human Services [DHHS], 2009). In addition to the ethical guidelines set out in its code of ethics (APA, 2002a), the APA has published a book explaining the guidelines and discussing their implementation (Campbell, Vasquez, Behnke, & Kinscherff, 2009).

This chapter outlines the responsibilities and reviews the guidelines for conducting ethical research. We discuss the guidelines in terms of three phases of a research project: planning the research, collecting the data, and actions following data collection. The guidelines derive from three general ethical principles: respect for persons, beneficence, and justice (National Commission for Protection of Human Subjects of Biomedical and Behavioral Research, 1978). Respect refers to protecting people’s privacy and freedom of choice in deciding whether to participate in research and is reflected in ethical guidelines for voluntary participation in research, informed consent, freedom to withdraw from research, and confidentiality of data. Beneficence refers to protecting research participants from harm and is reflected in ethical guidelines for risk-benefit analysis, avoidance of harm during research, and confidentiality of data. Justice refers to ensuring that the burdens of research participation and the benefits of research are shared by all members of society so that the burdens do not fall unduly on some groups (such as the poor and others with little power) while the benefits accrue only to members of other groups. This principle is reflected in ethical guidelines for voluntary participation and informed consent.

Before beginning this discussion of research ethics, it is important to note that the ethical principles laid out by the APA (2002a) and other professional organizations are guidelines, not rules. That is, they set out broadly defined parameters for behavior intended to cover a wide range of research topics, settings, methods, and participants; they are not rigid sets of do’s and don’ts. Consequently, people will have honest disagreements about the ethical propriety of particular studies. These disagreements are based on personal values, such as those discussed in Chapter 1, and the effects that those values have on judgments about the potential risks to participants posed by the research and about the benefits to be gained from the research by the participants, science, and society.

These differences of opinion surrounded the two studies cited earlier that aroused behavioral scientists’ concern about the ethics of research, and that surround discussion of those studies today. Research continues to stimulate ethical debate. For example, a study of alcoholics (Jacob, Krahn, & Leonard, 1991) raised the question of the ethical propriety of, among other issues, providing alcoholic beverages to alcoholics (Koocher, 1991; Stricker, 1991), leading to further discussion of those issues by the researchers (Jacob & Leonard, 1991) and the editors of the journal that published the research report (Kendall & Beutler, 1991). Because answers to ethical questions are matters of values and judgment, they will never, except in the most extreme cases, be completely resolved. However, these disagreements are beneficial to science because they help keep the importance of conducting ethically sound research in the forefront of researchers’ minds.
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Responsibility for Ethical Research

Responsibility for the ethical conduct of research is vested in the researcher and in the institution sponsoring the research. Let’s examine each of these responsibilities.

The Researcher

The ultimate responsibility for the ethical treatment of research participants lies with the person in charge of the research project. Researchers are responsible not only for their own actions, but also for the actions of those who work for them on the research project. These responsibilities place two obligations on researchers. The first is to carefully consider the ethical aspects of the research they design and conduct; the next three sections of this chapter review the ethical guidelines for research. The second obligation is to train students and research assistants in the ethical conduct of research and to monitor their research to ensure it is conducted ethically.

An important aspect of ethical decision making in research is weighing the expected risks of harm presented by participation in the research against the potential benefits of the research to the participants, science, and society. However, researchers can face a conflict of interest in making this risk-benefit analysis. On the one hand, they want to conduct ethical research; on the other, successful completion of the research could enhance their prestige, status within the profession, and sometimes incomes. So researchers, like all people under these circumstances, might inadvertently underestimate the risks of the research and overestimate its benefits. In addition, the researcher might not notice all the potential risks to participants in the research. For these reasons, federal regulations (DHHS, 2009) require institutions that sponsor research with human participants to establish boards to review all research before it is conducted to ensure that the research meets ethical standards. We will discuss these protections as they are implemented in the United States. Ninety-six other countries also have laws or regulations governing research that uses human participants; the Office of Human Research Protections (OHRP) of the DHHS compiles an annual summary of these laws and regulations (OHRP, 2010) if you would like to compare them the DHHS regulations.

The Institutional Review Board

The purpose of the institutional review board (IRB) is to examine proposed research to ensure that it will be carried out ethically. Although federal regulations exempt some types of research from review, most IRBs require proposed research that falls into those categories to be reviewed to ensure that it meets the criteria for exemption.

Membership of the IRB. An IRB consists of at least five members who have varied backgrounds that allow them to review proposed research from diverse viewpoints. They must also be familiar with applicable laws, regulations, and institutional policies. When the research includes members of a population defined by federal regulations as vulnerable to exploitation (such as children and psychiatric patients), the board should also include a member knowledgeable of issues relevant to that population. In addition to its members meeting these knowledge requirements, each IRB must have at least one member who is a scientist, one member who is not a scientist, and one member who is otherwise not affiliated with the institution. Because of these requirements, IRBs often have more than five members. Interestingly, except when the research being reviewed includes prisoners as participants, IRBs are not required to include an advocate for the population with which the research will be conducted. Researchers often find it useful to consult with members of the research population to determine their views of the ethicality of proposed research and their opinions of any potential risks not noticed by the researcher.


Box 3.1 Criteria for Approval of Research by IRBs



	1.

	Risks to participants is minimized.




	2.

	Risks to participants are reasonable in relation to anticipated benefits to participants and the importance of the knowledge that can reasonably be expected from the research.




	3.

	Selection of participants is equitable in that members of some populations, such as minority groups, do not bear an inordinate proportion of the risks of the research or receive an inordinately small proportion of expected benefits.




	4.

	Each participant gives informed consent to participate in the research.




	5.

	Informed consent is appropriately documented.




	6.

	The research plan makes adequate provision for monitoring data collection to ensure the safety of participants.




	7.

	There are adequate provisions to protect the privacy of participants and to maintain the confidentiality of data.




	8.

	When some or all of the participants are likely to be vulnerable to coercion or undue influence, safeguards have been included in the study to protect the rights and welfare of the participants.





Source: Adapted from U.S.DHHS, 2009, sec. 46.111.



Criteria for approving research. Federal regulations establish specific criteria that IRBs must use in deciding whether to approve proposed research. These criteria are shown in Box 3.1 and reflect the ethical guidelines reviewed in this chapter. These are also the only criteria an IRB can use in evaluating the ethical propriety of proposed research. IRBs are,for example, forbidden to consider the ethics of the uses to which the results of the research can be put (DHHS, 2009, sec. 46.111a2). The ethical use of research results is, of course, an important question, addressed in Chapter 4. In addition to their authority to approve or disapprove the initiation of a research project, IRBs are authorized to stop a project if it deviates from the procedures they approved or if it results in unanticipated severe harm to participants.


Box 3.2 Elements of a Research Protocol



	1.

	The rationale for the research: Why is it being conducted?




	2.

	The procedures to be used in the research, including







	a.

	The reasons for choosing the participant population to be used and the procedures used to recruit participants.




	b.

	A detailed description of any research apparatus, and its purpose and effects on participants.




	c.

	Copies of any questionnaires that participants are to complete.




	d.

	A detailed description of the participants’ experiences in the research and in the various experimental conditions.




	e.

	Summaries of instructions that participants will receive or transcripts of the instructions if they are used to manipulate the independent variable.




	f.

	If any adverse effects of participation are anticipated, a detailed description of how these effects will be removed or alleviated.




	g.

	If participants are deceived in any way, a detailed description of the procedures to be used to explain the deception to participants and relieve any uneasiness that they feel about it, to include summaries of oral explanations and copies of handouts.







	3.

	A description of the benefits participants can expect to receive from taking part in the research, and the expected benefits of the research for society and science.




	4.

	A description of any anticipated risks to participants, a description of how anticipated risks will be minimized, and a description of the procedures to be followed if the participants suffer harm from the research. If there are any alternative procedures that would present less risk to participants, they must be described and the reasons for not using them explained.




	5.

	A risk-benefit analysis showing that the anticipated benefits of the research outweigh its expected risks.




	6.

	A description of the procedures for obtaining informed consent, including a copy of the consent form if one is required.







Review procedures. The review process begins when a researcher submits a research protocol to the IRB. The protocol provides the IRB with the information it needs to make its decision and consists of the elements shown in Box 3.2. Depending on the nature of the research and the amount of explanation and description required, the protocol might be very brief or quite long. Once the IRB receives the protocol, its members review it. The IRB may contact the researcher for clarifications during the review process, and the board may call in nonvoting technical experts to evaluate the scientific merit of the proposed research. The board then meets to make its decision. The decision may be to approve the proposal as it is, approve the protocol contingent on specified changes, require that the protocol be amended and submitted for further review, or disapprove the research. Outright disapproval is rare; the board is more likely to require changes to procedures they find to be problematic. When contingent approval is given, the researcher must submit the changes to the IRB and await final approval before beginning the research. The board usually delegates such approval authority to one member, so the process proceeds quickly. Once the IRB approves a protocol, the research must be carried out exactly as described, with no changes, no matter how minor. Any changes must be approved by the IRB; however, minor changes, such as rewording nonessential instructions, usually receive swift approval.

Some types of research are considered to be exempt from IRB review (DHHS, 2009, sec. 46.101b). Examples of exempt research include:



	•

	research involving normal educational practices;




	•

	research involving the use of educational tests, surveys, interviews, and observation of public behavior as long as no data that identify individual participants are collected and disclosure of participants’ responses would not put them at risk;




	•

	research involving the use of existing data, such as from data archives;




	•

	taste tests of foods as long as the food does not include additives or includes only additives approved by the Food and Drug Administration.





Although these types of research are labeled exempt, they still must be reviewed by someone, usually an IRB member or administrator, who verifies that the research meets the exemption criteria.

When developing an IRB protocol, it is useful to discuss it with people who have done similar research to anticipate problems and deal with them in advance. Other experts can also be helpful. For example, a campus physician can give advice about how to effectively screen potential participants for possible health risks involved in the research, such as a history of cardiovascular disease when the research procedures call for strenuous exercise. Finally, members of the IRB can provide advice on how the board as a whole is likely to view a particular research procedure, and many IRBs will give advisory opinions when a researcher is uncertain about the acceptability of a procedure. However, because the vast majority of behavioral research poses little risk to its participants, most protocols face little difficulty in gaining approval.
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Ethical Considerations While Planning Research

Four ethical issues must be considered when planning research: the risk of harm or deprivation to participants, voluntary participation in the research, informed consent to participate in the research, and deceiving participants as part of the research.

Risk of Harm or Deprivation

The design of ethical research requires you to consider several categories of risk, to evaluate the severity and likelihood of the possible risk (including the risk of deprivation of benefit as well as the risk of direct harm) and the likely benefits of the research to the participants, science, and society. After evaluating these factors, you must weigh the expected benefits of the research against its anticipated risks. For research to be ethical, the expected benefits must outweigh the anticipated risks.

Categories of risk. When we think about the risk of harm in research, we typically think in terms of physical harm, such as receiving an electrical shock or a side effect of taking a drug. However, as Sieber (1992) points out, there are other types of harm that participants in behavioral research could be exposed to. Perhaps the most common, especially among college students who participate in research, is inconvenience stemming from taking time away from more preferred activities or boredom with the research procedure. Other non-physical risks might be more severe. Psychological harm might result, for example, if a participant is subjected to psychological stress, such as apparently having severely injured another research participant. Although researchers are obligated to remove any such negative effects if they occur, the occurrence itself can have an adverse impact on the participant.

Social harm can result from the disruption of social relationships. For example, Rubin and Mitchell (1976) found that joint participation in a survey on dating relationships by members of dating couples led some of the couples to become less close than they had been before participating in the research, principally through discussing issues included in the survey. Finally, some forms of research might carry risk of economic or legal harm to participants. For example, an employee who, as part of an organizational research project, expresses criticism of the company might be fired if he or she is identified or, in some forms of research, such as on drug abuse, participants might disclose illegal behavior that could result in their arrest if identified. For these reasons, as discussed later, confidentiality is an important part of the researcher-participant relationship.

Evaluating risk. Because harm can accrue to research participants, researchers have the obligation to assess the potential risks to participants in their research and to minimize the risk or not conduct the research if the degree of risk is not justified by the potential benefits of the research. Any research that entails more than minimal risk to participants must be carefully evaluated. As defined by federal regulations, “Minimal risk means that the probability and magnitude of harm or discomfort anticipated in the research are not greater … than those ordinarily encountered in daily life” (DHHS, 2009, sec. 46.102i). Levine (cited in Diener & Crandall, 1978) suggests that the degree of risk to research participants is a function of five factors:



	1.

	Likelihood of occurrence. The less probable the harm, the more justifiable is the study.




	2.

	Severity. Minor harm is more justifiable than possible major injuries.




	3.

	Duration after the research. The investigator should determine whether harm, if it does occur, will be short-lived or long-lasting.




	4.

	Reversibility. An important factor is whether the harm can be reversed.




	5.

	Measures for early detection. If incipient damage is recognized early it is less likely that people will be exposed to severe harm. (p. 27)





Each of the risk categories identified by Sieber (1992) should be assessed along each of these dimensions, as shown schematically in Table 3.1.

One step that can minimize risk to participants is screening potential participants for risk factors and allowing only those people who are at low risk for harm to participate. For example, Jacob et al. (1991), in their study of the effects of alcohol consumption, took health histories from all their potential participants to eliminate those who might suffer adverse physical reactions to alcohol. When Zimbardo (1973) conducted a study that he anticipated would be stressful, he used psychological screening to weed out potential participants who might be unusually sensitive to stress. Such precautions cannot absolutely guarantee that no harm will come to participants; however, they do reduce the likelihood of harm.

TABLE 3.1

Example Risk Assessment Matrix for a Psychophysiological Experiment
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	Note:

	For each category of risk the researcher should evaluate the likelihood of harm; the probable severity, duration, and reversibility of the harm; and the ease of detecting that the harm is occurring. The example is for college student participants taking part in an experiment in which their response times to stimuli are recorded while their brain activity is monitored using an electroencephalograph.





Evaluation of risks involved in research with children requires special consideration because the nature and degree of risk posed by a procedure can change with the ages of the children involved (Thompson, 1990). For example, vulnerability to coercion and manipulation decreases with age, while threats to self-esteem increase with age. It is therefore essential to carefully consider the ages of child research participants when assessing risk. Thompson (1990) and Koocher and Keith-Spiegel (1990) provide excellent guides to this process.

Deprivation as risk. Research that tests the efficacy of a treatment, such as a psychotherapeutic, organizational, or educational intervention, needs a baseline or control condition against which to compare the effects of the treatment. Typically, participants in this control condition receive no treatment, or a placebo treatment that should have no effect on the problem being treated, or a treatment believed to be less effective than the one being tested (Kazdin, 2003). Consequently, the members of the control group are deprived of the benefits the researchers expect to accrue from the treatment being tested. This situation presents a true ethical dilemma because such controls are necessary to accurately assess the effectiveness of the treatment and it would be unethical to put treatments of unknown effectiveness into general use. In effect, members of control conditions in treatment effectiveness research must suffer some deprivation to ensure that only safe and effective treatments are offered to the public.

The degree of risk that members of a control group face depends on the severity of the problem being treated. The risk may be especially high in psychotherapy research, in which participants may be suffering from conditions that hamper their ability to carry on their lives and whose condition may deteriorate, or at least not improve, if left untreated. One solution makes use of the fact that, in many locations, treatment services cannot meet the client demand so that people must be placed on waiting lists for treatment. People on the waiting list are recruited for control groups. Members of such waiting list control groups are deprived of treatment, but it is a deprivation they would have to endure even if no study were being conducted because treatment resources are unavailable. In addition, people in a waiting list control group have the option of not participating in the research or of withdrawing from it. In conducting such studies, researchers must ensure that clients with the most severe problems receive priority for treatment. However, the data from these people should not be used in the research because doing so would lead to a lack of comparability between treatment and control groups. The ethical issues involved in conducting well-controlled treatment effectiveness research are discussed in more detail in Drotar (2008) and Street and Luoma (2002).

Benefits of research. Although participants in behavioral research face risk, they can also benefit from participation. Some research participants receive monetary benefits. These benefits can be direct payments to compensate participants for their time and inconvenience or, in the case of participants in psychotherapy research, reduction or elimination of fees that would otherwise be charged for treatment. Psychological benefits can also accrue. For example, many research participants have reported they had learned something of value about themselves from their experiences (for example, Milgram, 1974; Zimbardo, 1973). Finally, a study can be designed to provide educational benefits to participants when their firsthand experience with research procedures is accompanied by an explanation of how and why the research was conducted.

Risk-benefit analysis. Because research entails both potential risks to participants and potential benefits to participants, science, and society, researchers must carefully consider whether the anticipated benefits of their research justify the anticipated risks to participants. Only when anticipated benefits outweigh anticipated risks is research ethically justified. In much behavioral science research this risk-benefit analysis is not problematic because participants face only minimal risk in the form of short-term inconvenience, even if they can be expected to receive only a small benefit. Sometimes, however, the ethical questions are more difficult. For example, how much harm, say, in the form of severe stress, is justified by the potential to gain scientific or practical knowledge, however great? Remember, before a study is conducted, the value of the knowledge that it will produce is only potential; there is no guarantee it will produce valuable results. Related questions include: Can monetary reimbursement compensate for stress? If so, how many dollars is a particular amount of stress worth?

The resolution of such questions is difficult for a number of reasons (Diener & Crandall, 1978; Sieber, 1992). First, risk-benefit analyses are necessarily subjective. Ethical judgments are value judgments, so perceptions of risk and benefit can vary greatly from person to person. Thus, there is no way to objectively quantify the amount or probability of either the potential risks to participants or the potential benefits of the research. It is therefore impossible to conclusively demonstrate that the anticipated benefits of any piece of proposed research outweigh its anticipated risks. Second, a risk-benefit analysis can deal only with anticipated risks and benefits; unanticipated risks and benefits are always a possibility. Because of this possibility of unanticipated risk, researchers are obligated to monitor participants carefully during the research to detect and avert any developing risks. In addition, as Rubin and Mitchell (1976) found, a study can benefit some participants and harm others. In Rubin and Mitchell’s research, discussion of the questionnaire items led some couples to discover areas of agreement that they had not been aware of, which strengthened their relationships; similar discussions led other couples to discover areas of disagreement, which weakened their relationships. Finally, as noted earlier, risk-benefit analyses can be problematic because the analysis is initially made by the researcher, who may have a conflict of interest in its outcome. Perhaps the best guideline for weighing the risks and benefits of research is one suggested by S. W. Cook (1976): “The conditions of the research should be such that investigators would be willing for members of their own families to take part” (p. 239).

Voluntary Participation

The risk-benefit analysis is designed to protect research participants from harm. The principle of voluntary participation in research is designed to protect potential participants’ autonomy by giving them the choice of whether to participate. This freedom of choice has two aspects: the freedom to decide about participation free from any coercion or excessive inducement and the freedom to withdraw from the research without penalty once it has begun. This section discusses people’s initial decisions to participate in research; freedom to withdraw is discussed later.

Overt coercion. With one exception, people today are rarely dragooned into research participation against their will. The only current situation in which people are given little choice about participating in research resides in the “subject pools” found at many colleges and universities, in which students enrolled in behavioral science courses are required to participate in research as the “subjects” of studies. However, abuses have occurred in the not-so-distant past, especially with prisoners and the mentally ill (Sieber, 1992), leading to very specific ethical guidelines and regulations governing research with members of populations who may have limited power to refuse research participation (DHHS, 2009).

Subject pools are quite common. Sieber and Saks (1989) reported that about 75% of psychology departments with graduate programs have subject pools and that about 95% recruit from introductory courses. The primary justification given for requiring students to participate in research is that research participation, like homework assignments, has educational value: Students get firsthand experience with behavioral science research. Critics of the subject pool system charge that most pools are run solely for the convenience of researchers and that, if educational benefits accrue, they are minimal. As a result, the critics say, the coercive aspects of participation and the resultant limitation of the students’ freedom of choice outweigh the educational benefits (for example, Diener & Crandall, 1978). Because of these concerns, the APA (2002a) has specific guidelines for subject pools that include a requirement for alternatives to research participation that provide the same benefits to students as does participation. Requiring students to participate in research does limit their freedom of choice, so researchers who use subject pools have a strong ethical obligation to make participation as educational as possible. At a minimum, researchers should explain the purpose of the research and how the procedures used will fulfill that purpose, and they should answer participants’ questions about the research.

Discussions of the coerciveness of subject pools are usually based on the opinions of faculty members. What do the students who are required to participate in research think about the process? Surprisingly little research has been conducted on this question. Leak (1981) found that only 2% of the subject pool members he surveyed felt coerced into participating. However, 47% did think that being offered extra credit toward the final course grade was coercive, although only 3% objected to extra credit being given. Leak interpreted these findings as indicating that “some [students] find extra credit a temptation somewhat hard to refuse” (p. 148). Overall, students appear to find research participation a positive and educational experience (Brody, Gluck, & Aragon, 2000). However, because many do not, alternatives must be offered.

Subtle coercion. Alternative assignments must be carefully designed, because if students perceive them to be more aversive than research participation, they represent a subtle form of coercion—research participation becomes the lesser of two evils. Psychological manipulation is another form of subtle coercion that must be avoided. Participants who have completed a study might be reluctant to refuse when asked to “stay a little while longer” and participate in another study, about which they did not know. “Strong encouragement” by an instructor to participate in research might make some students reluctant to use alternative assignments for fear it will adversely impact their grades (Koocher & Keith-Spiegel, 2010). Researchers and teachers are not the only sources of subtle coercion. Reluctant participants may give in to peer pressure to participate (Lidz et al., 1984), and employers may “encourage” employees to participate in research that they favor (Mirvis & Seashore, 1979). Because researchers do not directly control these sources of influence, before collecting data they must ensure that potential participants understand their right to refuse participation.

Excessive inducements. It is quite common and usually ethical to offer people inducements to participate in research —for example, to offer participants money to compensate them for their time and inconvenience. Inducements can become ethically problematic, however, when they are so large that potential research participants feel unable to turn them down and so are effectively coerced into participating. For example, Koocher (1991) and Stricker (1991) thought that Jacob et al.’s (1991) payment of $400 to the families participating in their research might have constituted an offer impossible to refuse. Jacob and Leonard (1991) defended their procedure by pointing out that money was the only inducement they could offer their participants and that the participants gave 75 hours of their time to the research —working out to $5.33 per hour per family, which did not constitute an excessive amount.

The point at which an inducement becomes sufficiently large as to constitute coercion depends on the people to whom it is offered. As noted, Leak (1981) found that college students thought that extra credit for research participation was a coercive inducement. Koocher and Keith-Spiegel (2010) note that $3 per day is a lot of money to prisoners and so might constitute an excessive inducement. The impropriety of large inducements depends largely on the extent to which people feel compelled by their need for the inducement to participate in research that they would otherwise avoid. That is, a large inducement for a study involving severe risk is ethically more questionable than the same inducement for a study presenting minimal risk. Furthermore, people with a strong need for the inducement, such as unemployed people with a need for money, feel the greatest compulsion to participate. It is therefore ethically least proper to offer large inducements to people with great need when the research involves more than minimal risk. However, a large inducement offered to someone not in need might constitute appropriate compensation for the risk. Note that benefits other than money can constitute excessive inducements—for example, a costly service such as psychotherapy or medical care (Koocher & Keith- Spiegel, 2010).

Informed Consent

For participation in research to be truly voluntary, potential participants must understand what will happen to them during the research and the risks and benefits of participation. The principle of informed consent requires that potential participants receive this information before data are collected from them so that they can make an informed decision about participation.


Box 3.3 Elements of Informed Consent



	1.

	A statement that the study involves research, an explanation of the purpose of the research and the expected duration of the participant’s participation, a description of the procedures to be used, and identification of any procedures that are not standard




	2.

	A description of any reasonably foreseeable risks or discomforts to the participants




	3.

	A description of any benefits to the participant or to others which may reasonably be expected from the research




	4.

	A disclosure of appropriate alternative procedures or courses of treatment, if any, that might be advantageous to the participant




	5.

	A statement describing the extent, if any, to which confidentiality of records identifying the participant will be maintained




	6.

	For research involving more than minimal risk, an explanation as to whether any compensation will be given and an explanation as to whether any medical treatments are available if injury occurs and, if so, what they consist of




	7.

	An explanation of whom to contact for answers to pertinent questions about the research or research participants’ rights, and whom to contact in the event of a research-related injury to the participant




	8.

	A statement that participation is voluntary, that refusal to participate will involve no penalty or loss of benefits to which the participant is otherwise entitled, and that the participant may discontinue participation at any time without penalty or loss of benefits to which the participant is otherwise entitled.





Source: Adapted from U.S.DHHS, 2009, sec. 46.116.



Elements of informed consent. Federal regulations specify eight basic elements of informed consent, shown in Box 3.3. These regulations also require that, with a few exceptions, researchers obtain participants’ written consent to participate in the form of a consent form. This form must include the information shown in Box 3.3 unless the IRB grants a waiver. The form must be signed by the participant, who has the right to receive a copy of the form. The format of the informed consent form varies from institution to institution; contact your IRB for its format.

An IRB can waive the requirement for written informed consent under limited circumstances, such as when people can give what Sieber (1992) calls behavioral consent, such as hanging up on a telephone interviewer or not returning a mail survey. Under these circumstances, an oral or written statement of the purpose of the research is sufficient to give potential participants the opportunity to indicate consent or refusal behaviorally.

Public behavior. A somewhat controversial exception to the requirement for obtaining informed consent is research consisting solely of observations of public behavior when the identities of the participants are not recorded. There is a presumption that people understand that what they do in public can be observed; consequently, people give implicit consent for others to observe what they do by the fact of doing it publicly. Although this presumption of implicit consent is generally accepted, as shown by its inclusion in federal regulations, not everyone agrees with it. Steininger, Newell, and Garcia (1984), for example, argue that scientific observation of public behavior requires the informed consent of participants because it differs in purpose from casual observation. They take the position that although people do implicitly consent to the observation of their public behavior, they do not implicitly consent to have it recorded, a process that separates scientific observation from casual observation. Steininger et al. hold that recording of behavior without informed consent is an invasion of privacy. Note, however, that federal regulations waive the requirement for informed consent only when no information concerning the identity of the participants is recorded. General descriptive information, such as sex, apparent age, and so forth, is acceptable because it cannot be used to identify a specific individual; the recording of any identifying information, such as an automobile license plate number, requires informed consent.

The ethical issues involved in observing public behavior are complicated by the question of what constitutes a public venue for observation. For example, take Middlemist, Knowles, and Matter’s (1976) study of the effects of personal space invasion on somatic arousal. They conducted their research in public men’s lavatories on a university campus. In one part of their research, they had an observer note which urinals were chosen by users of a lavatory and how far those urinals were from others already in use. The observer also noted how long it took the men to begin urinating (using sound as the indicator) after stepping up to the urinal. Middlemist et al. used the amount of time before urination began as a measure of arousal; somatic arousal tightens the muscles that control urination so that more arousal could lead to longer delays in urination. They hypothesized that closer physical distances between the men at the urinals would lead to greater arousal and so to longer delays in urination. The ethical question this study raises is whether a public lavatory is a sufficiently public place to allow observation of behavior. Koocher (1977) expressed the problem this way: “Though one could claim that a college lavatory is a public place, it is a non sequitur to suggest that one does not expect a degree of privacy there” (p. 121). Middlemist et al. (1977) replied that “the behavior studied was naturally occurring and would have happened in the same way without the observer. The information gathered was available to everyone in the lavatory: the only unusual feature was that the information was recorded” (p. 122). The last point brings us back to Steininger et al.’s (1984) question: Without informed consent, is recording public behavior less ethical than observing it?

Most field research takes place in settings that are unambiguously public and so rarely raises questions on that score. However, much field research also involves experimentation, in which the researcher manipulates the natural situation in order to observe people’s responses to the manipulation. How ethical is it to intervene in a natural setting rather than simply to observe it? Consider another part of Middlemist et al.’s (1976) research, in which they manipulated the distance between an actual user of the urinals in public men’s room and someone working for them who pretended to use another urinal. This confederate used either the urinal directly adjacent to the user’s or one farther away. Again, an observer recorded the amount of time that passes before the user began to urinate. Was it ethical to manipulate personal space in this context and to observe and record the resulting behavior? Middlemist et al. (1977) gave two reasons for concluding that it was. First, they had interviewed half the men they had observed in the first study, telling them what had happened. None reported being bothered by being observed and having their behavior recorded. Second, “the men felt that an invasion of personal space at a urinal was not unusual, had been encountered many times, and was not an experience that caused the, any great pain or embarrassment” (p. 122). The second point reflects a belief held by many researchers that a manipulation that mimics an everyday event presents no ethical problems because it presents minimal risk to participants (Aronson, Ellsworth, Carlsmith, & Gonzales, 1990).

But what about manipulations that go beyond the scope of everyday experiences? For example, is it ethical to present passersby with a man lying on the floor with what appears to be blood spurting from a realistic wound, as did Shotland and Heinold (1985)? Before conducting such studies, you must carefully consider their potential emotional impact on participants and the degree to which any adverse effects can be alleviated after participation. At a minimum, you should anticipate such problems by having your research proposal reviewed by colleagues before the IRB review. It might also be useful to interview people in the population in which the participants will be drawn to determine their opinions about the study’s impact on participants (Sieber, 1992). If the study is carried out, the researcher has a strong ethical obligation to monitor participants’ reactions to the situation and to terminate the study if reactions are more extreme than anticipated.

Competence to give consent. To provide informed consent to participate in research, people must be capable of understanding the risks and benefits involved and realistically evaluating them. However, not all people are capable of understanding these issues and therefore they are not competent to give consent. These groups include children, the mentally ill, the mentally retarded, and people suffering from intellectually incapacitating illness such as Alzheimer’s disease. It is important to note that the law defines child rather broadly in terms of ability to give consent to participation in research: Most states set 18 as the age of consent for this purpose (Annas, Glantz, & Katz, 1977). This legal position has an important implication for researchers who recruit participants from college or university subject pools: Some first-year students might not yet be 18 years old and may therefore not be legally competent to give informed consent.

Meeting the consent requirement for people considered incompetent to give consent is a two-part process. First, the potential participant’s parent or legal guardian must provide informed consent to allow the person to participate. The second process is obtaining the affirmative assent of the potential participant. That is, the person must specifically agree to participate; the only exceptions to this rule are when the participant is incapable of giving assent (as with infants) or when the research provides a direct benefit to the participant in terms of health or well-being. The participants’ assent must be affirmative in that they must specifically agree to participate; “mere failure to object should not … be construed as assent” (DHHS, 2009, sec. 46.402b).

Consent of a parent or guardian and assent of the participant do not relieve researchers of their responsibility for the welfare of participants in their research. In some instances, parents or guardians might not act in the best interest of the participant (Dworkin, 1992; Thompson, 1990). Although probably rare, such problems are most likely to arise when the parent or guardian receives more direct benefit from the research (such as a monetary payment) than does the participant (Diekema, 2005). Researchers must be sensitive to this possibility when designing and conducting their research.

Readability of consent forms. Even when potential participants have the cognitive capacity to give informed consent, researchers do not always provide the required information in a form that lets them understand the research procedures to be used and the attendant risks and benefits. Ogloff and Otto (1991), for example, found that the average consent form used in psychological research was written at the college senior level; even those intended to be used with high school students were written at the college sophomore level. Ogloff and Otto (1991) noted that their findings imply that “to the extent that participants [rely] on consent forms that they ... have ... difficulty reading and comprehending, informed consent [is] not obtained” (p. 249). Not surprisingly, the ability to understand the contents of a consent form decreases as one’s general reading ability decreases (Williams et al., 1995). Researchers have an absolute responsibility to ensure that participants in their research fully understand the procedures, risks, and benefits involved. They must therefore design their consent forms carefully.

Researchers can take a number of steps to increase understanding of their consent forms. First, they can write the forms at an appropriate reading level; some commentators suggest a seventh- or eighth-grade level, even for college students (Young, Hooker, & Freeberg, 1990). Second, researchers can have members of the population from which they will recruit participants read the consent form and comment on its clarity (Ogloff & Otto, 1991). When the research involves greater-than-minimal risk, researchers can supplement the written consent form with an oral explanation and have potential participants explain the contents of the consent form in their own words to ensure understanding (Ogloff & Otto, 1991). Cross-cultural researchers make certain that their terminology can be understood in all cultures studied; to do so, they focus on both conceptual equivalence, which ensures that the terms or phrases used have meaning in those cultures, and linguistic equivalence, which ensures that the informed consent has been correctly translated into the participants’ language (Mio, Barker, & Tumambing, 2012).

Even when the readability of consent forms is not an issue, comprehension might still be problematic. For example, Varnhagen et al. (2005) found that immediately after reading a consent form, a sample of college students recalled an average of only 10% of the information it contained. It can therefore be useful to try to increase participants’ comprehension of the contents of consent forms by having a researcher read the form as the participants read along. The results of research on the comprehension of the elements of informed consent should remind us that informed consent reflects research participants’ states of mind—their comprehension of the risks and benefits of the research; it is not merely a form that they sign. Researchers therefore have an obligation to do all they can to create that state of mind.

Deception

Deception is used quite frequently in some areas of behavioral science research; for example, Hertwig and Ortmann (2008) found that about half of the studies published during the late 1990s and early 2000s in major marketing and social psychology journals used some form of deception. Deception can take two forms (Arellano-Goldamos, cited in Schuler, 1982). With active deception, the researcher provides participants with false information. Some of the more common forms of active deception are



	•

	Providing false information about the purpose of the research, such as telling participants that an experiment deals with aversive conditioning rather than aggression.




	•

	Providing false information about the nature of the research task, such as telling participants that a personality inventory is an opinion survey.




	•

	Using confederates who pose either as other participants in the research or as people who happen to be in the research setting. Not only are the identities of the confederates misrepresented to the participants, but the ways in which they interact with the participants are deceptive in that they are following a script rather than acting naturally.




	•

	Providing participants with false information about their performance, such as by giving them an impossible task in order to induce failure.




	•

	Leading participants to think that they are interacting with another person, who actually does not exist. Communications from the “other person” are actually materials the researcher prepared.





With passive deception, the researcher either withholds information from the participants or observes or records their behavior without their knowledge. This section addresses the issues of why researchers use deception, the ethical objections to deception, alternatives to deception in research, minimizing harm if deception is used, and whether deception is actually harmful to research participants.

Why researchers use deception. There are several reasons why researchers might include deceptive elements in their studies (Diener & Crandall, 1978; Sieber, 1992). First, participants’ knowledge of the purposes of the research or the procedures that are used could lead them to give artificial responses. Consequently, researchers might withhold the true purpose of the research from participants or give them a false explanation for it. A second reason for using deception, related to the first, is to obtain information participants would be reluctant to give, due to defensiveness or embarrassment, if they knew the true purpose of the research. Use of disguised personality or attitude measures falls into this category. A third reason for the use of deception is to allow manipulation of an independent variable. For example, if a researcher is interested in whether support from another person helps people resist group pressure to change their opinions, at least two deceptions are required to manipulate the independent variable. First, a fictitious group must be constructed that will pressure participants to change their opinions. Second, in the experimental condition, a member of the group must pretend to agree with the participants’ positions and take their side against the group. The researcher will also probably deceive the participants about the purpose of the research, presenting it as studying group interaction rather than response to group pressure. If participants knew the true purpose, that knowledge could affect their responses to the situation.

A fourth reason for deception, related to the third, is to study events that occur only rarely in the natural environment and so are difficult to study outside the laboratory. For example, emergencies, by definition, are rare events, but psychologists are interested in how people respond to them and the factors affecting their responses. It is far more efficient to create a simulated emergency in the laboratory than to hope that a researcher is on the scene and ready to collect data when one occurs naturally. However, as noted in Chapter 2, naturalistic research has advantages over laboratory research and some field research includes experimental manipulations. Therefore, do not avoid field research in favor of laboratory research merely for the sake of convenience.

Finally, deception can be used to minimize the risk of harm to research participants. In studies on conflict and aggression, for example, researchers employ confederates who pose as participants and instigate the conflict or aggression being studied. The confederatesbehave in ways that limit the conflict to non-harmful levels, and they can stop the experiment if the situation appears to be getting out of hand. Such controls would be difficult with two antagonistic real participants.

Ethical objections to deception. Advocates of non-deceptive research hold that deception is in itself unethical and that the expected methodological advantages of deception research are outweighed by its potential harm (for example, Baumrind, 1985). The fundamental position of the advocates of non-deceptive research is that deception is lying and that lying is unethical under most circumstances. They also point to adverse effects that can result from deception. One such effect is that misrepresenting the purposes or procedures of the research limits or eliminates potential participants’ ability to give informed consent: Fully informed consent can come only with full information. All responsible researchers would agree with Sieber (1992) that it is morally indefensible to use deception to trick people into participating in research that they would avoid if they fully understood its purpose and procedures.

Deception may also harm research participants by making them feel foolish for being taken in by it. The use of deception in research might also reduce public trust in behavioral science by making it appear to be one great deception. Furthermore, the use of deception might threaten the validity of research. If research participants believe that deception is commonplace in behavioral science research, they might spend their time trying to deduce the deception (even if there isn’t one) rather than attending to the research task. There is some evidence that such suspiciousness exists, but studies of its effects show no clear pattern of effects on research results (Hertwig & Ortmann, 2008). Finally, public awareness of deception research might lead people to interpret real events as behavioral science experiments; MacCoun and Kerr (1987) describe a real emergency that some bystanders interpreted as an experimental manipulation.

Alternatives to deception. In addition to this ethical critique of deception research, the advocates of non-deceptive research point out that alternative forms of research are available (for example, Sieber, 1992). Research using naturally occurring behaviors in natural settings is one alternative. Simulation research is another alternative. In simulation research (also called active role playing), the researcher designs a laboratory situation that evokes the psychological processes present in a real-life situation (Crano & Brewer, 2002). A classic example from research on bargaining and negotiation is the Acme-Bolt Trucking Game (Deutsch & Krauss, 1960). Participants take the roles of trucking company operators who must maximize profits by making as many deliveries as possible in a given amount of time. They can take either a long or short route to their destinations; however, both participants control gates that can block the other’s short route. Profits are maximized for both participants when they cooperate on access to the short route. Researchers can vary aspects of the situation, such as the amount and type of communication between the participants, to determine their effects on cooperative behavior.

A third, and more controversial, alternative to deception research is passive role-playing (Greenberg & Folger, 1988). In passive role-playing the researcher gives participants a detailed description of a situation, such as a condition of an experiment, and asks them to imagine themselves in the situation and to respond as though they were in the situation. With this procedure, participants can be asked to respond to any kind of situation without risk of harm. Two major criticisms have been leveled against this approach. First, unless participants have actually experienced the situation, their responses are hypothetical, and research has shown that hypothetical responses bear little relation to people’s responses in the actual situation. The second criticism is that role playing cannot consistently replicate the results of deception research; sometimes it does and sometimes it doesn’t. As discussed in Chapter 5, these failures to replicate do not invalidate either methodology, but raise the as yet unanswered question of which methodology provides more valid data. Despite the controversy over whether passive role playing can substitute for deception in research, it does have two important uses. First, it can be used to assess the ways in which participants will interpret an experimental situation (Crano & Brewer, 2002; Greenberg & Folger, 1988). Researchers can give participants a detailed description of a situation and ask them to comment on its realism and believability. Second, participants can role-play a situation and comment on its ethical components, such as any aspects they would find disturbing (Sieber, 1992).

Consent to deception. Some commentators have suggested that one way to resolve the conflict between informed consent and deception is to obtain potential participants’ consent to be deceived. Several approaches to this process have been suggested. When participants are recruited from a subject pool, a general announcement can be made that some experiments will include deception and that signing up for an experiment gives permission for deception to be used. Anyone not willing to participate under these conditions would be allowed to do alternate assignments (D. T. Campbell, 1969a). One drawback to this approach is that it denies students the opportunity to participate in non-deceptive research if they wish to. Alternatively, students could be asked to sign up for various categories of research, one of which is studies including deception; participants for deception research would be recruited only from this roster (Milgram, 1977). In any research situation, the consent form can inform potential participants that the research might entail deception. In this case, participants would give consent to be deceived (Sieber, 1992). In any of these cases, researchers have a special obligation that any deception used entail the minimum possible risk to participants.

Minimizing harm in deception research. The APA (2002a) has the following policy regarding the use of deception in research:



	(a)

	Psychologists do not conduct a study involving deception unless they have determined that the use of deceptive techniques is justified by the study’s significant prospective value and that effective nondeceptive alternative procedures are not feasible.




	(b)

	Psychologists do not deceive prospective [research] participants about research that is reasonably expected to cause physical pain or severe emotional distress.




	(c)

	Psychologists explain any deception that is an integral feature of … an experiment to participants as early as is feasible, preferably at the start of their participation, … and permit participants to withdraw their data. (p. 1070)





This policy implies that researchers who are considering using deception in research should ask themselves six questions (Diener & Crandall, 1978; Sieber, 1992):



	1.

	Is deception really necessary, or can equally valid data be obtained through an alternative approach? If appropriate alternatives are available, they must be used.




	2.

	How much deception is necessary? Many forms of deception are possible; use only those that are absolutely necessary.




	3.

	How much harm is the deception likely to cause participants? Consider all the categories of intent listed in Table 3.1. There are three key sources of information about the kinds and degree of harm likely to come to participants: published discussion of the ethics of deception, other researchers who have conducted similar studies, and members of the participant population who realistically role-play the study.




	4.

	Is it feasible to obtain participants’ consent to be deceived? If so, it should be obtained.




	5.

	Is it possible to inform participants about the deception after they have completed participation and to remove any harmful effects? How effective are the procedures for doing so? Researchers employing deception have an absolute obligation to remove the effects of deception.




	6.

	All things considered, do the expected benefits of the research outweigh the anticipated risks to participants? Only if the answer to this question is an absolute yes should the research go beyond the planning stage.





When the research involves children, give careful consideration to the highly impressionable nature of young children and the effects deception can have on them. Koocher and Keith-Spiegel (1990, pp. 133-142) present an excellent outline of this issue. An important safeguard is to provide parents or guardians with complete information about any deception that will be used before they given consent for their children to participate (Fisher, 2005).

How harmful is deception research? One ethical criticism of deception research is that it harms participants by attacking their self-esteem and by making them feel used and foolish (Hertwig & Ortmann, 2008). However, research conducted with former participants in deception research provides mixed support for this position (Christensen, 1988). Former participants generally don’t think they have been harmed and say that although deception is undesirable, they understand and accept its necessity once it has been explained. On the whole, college students (who are the majority of participants in behavioral science research that uses deception) see deception research as being less ethically problematic than do researchers. Nonetheless, it is important to bear in mind that the results of the research reviewed by Christensen reflect the average response of groups of people; specific individuals may still have very strong feelings about being deceived. Also, some forms of deception are seen as more reprehensible than others (Hertwig & Ortmann, 2008). For example, people always want to be informed if they are going to be asked about aspects of their lives they consider to be private, such as sexual behavior.
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Ethical Considerations During Data Collection

The researcher’s ethical obligations continue when participants agree to take part in the study. Our most basic obligation as researchers is to treat participants with courtesy and respect. We must never lose sight of the fact that the vast majority of research participants receive no monetary compensation and so are doing us a favor by participating in our research. Their kindness should be reciprocated by kindness on our part. Let’s examine two other, more complex, ethical obligations in detail: avoidance of harm and honoring retractions of consent.

Avoidance of Harm

In some research, the design of the study poses risks to participants that must be monitored to ensure that they do not become excessive, but even research designed to pose minimal risk can have unexpected adverse effects. Researchers therefore have an obligation to screen potential participants for known risk factors, allowing only those at low risk to participate. They must also monitor participants during the research for signs of unanticipated negative effects. A more difficult problem arises when participation in the research reveals evidence of a psychological or emotional problem in a participant.

Screening for risk factors. Some individuals can be especially vulnerable to the risks posed by participation in a study. For example, people with histories of cardiovascular disease would be especially vulnerable to the physical risks posed by strenuous exercise and people with certain personality characteristics would be especially vulnerable to high levels of psychological stress. Researchers must establish screening procedures to ensure that people at special risk do not participate in the research. Some professional associations have established standardized screening procedures, such as the American College of Sports Medicine’s (2010) guidelines for exercise testing. When standardized guidelines are not available, researchers must consult with knowledgeable professionals to establish appropriate screening procedures and participation criteria.

Unanticipated harmful effects. Even the best planned research can have unanticipated adverse effects on participants. These effects and the possible responses to them are illustrated by two of the studies that aroused behavioral scientists’ concern with the ethics of research. In the early 1960s, Milgram (1974), thinking about the guards at Nazi concentration camps in the 1930s and 1940s, became interested in why people would obey supervisors’ orders to harm others. He designed a series of laboratory experiments to test some of the factors he thought might affect this behavior. He recruited participants for these experiments from the general population through newspaper advertisements and paid them $4.50 in advance for an hour’s participation (about $32 today, after correcting for inflation). When participants came to the lab, an experimenter greeted them and introduced them to another “participant,” actually a confederate playing the part of a participant. The experimenter explained that the study investigated the effect of punishment on learning: A teacher (always the participant) would attempt to teach a learner (always the confederate) a list of words by giving the learner a painful electric shock every time the learner made a mistake. With each mistake, the teacher would have to increase the shock level, starting at 15 volts and going up to 450 volts in 15-volt increments. The 450-volt level was described as being extremely dangerous. During the “teaching” process, the confederate was in a separate room from the participant; he made a preset series of errors but received no shocks. He had an indicator so that he could give predetermined responses to different levels of shock, ranging from slight moans at low levels to apparent physical collapse at higher levels. Milgram’s research question was whether participants would continue to give shocks after it became apparent that the learner was in extreme pain. Almost two thirds did but exhibited severe stress symptoms while doing so. This degree of stress had not been anticipated by Milgram or by a group of clinical psychologists and psychiatrists who had reviewed a detailed description of the study before it began.

About a decade later, Zimbardo (1973) became interested in how social roles affect behavior. He and his colleagues designed a simulation in which paid college students were randomly assigned to play the roles of guards and prisoners in a simulated prison. Concerned about the possible effects of stress on the participants, who would be living their roles 24 hours a day in a realistic prison environment, the researchers used standardized psychiatric screening instruments to identify potential participants who might be especially vulnerable to stress. These individuals were not recruited for the study. Despite this precaution, one “prisoner” developed severe stress symptoms a few days into the simulation and was removed from the study for treatment. A few days later, a second “prisoner” developed similar symptoms.

What should researchers do if faced with unanticipated severe negative effects of their research, as were Milgram and Zimbardo? Zimbardo’s and Milgram’s responses illustrate the alternatives available. Zimbardo and his colleagues called off their study. After considering the issues, they decided that the knowledge they expected to gain from the research was not worth the harm accruing to participants. Milgram made the same kind of risk- benefit analysis but came to the opposite conclusion: The importance of knowing why people would continue to follow orders to hurt others despite the stress they experienced outweighed the harm caused by the stress. When faced with unexpected harm to participants, researchers must suspend the study, inform their IRB of the problem (an option not available in Milgram’s time), and conduct a new risk-benefit analysis based on what occurred in the study. If the researchers believe that the expected benefits of the research justify the harm to participants and want to continue the research, the IRB must conduct a new review of the research based on the new risk-benefit considerations. The research must be held in abeyance until the IRB gives approval to continue; the research may not continue without that approval.

Sometimes even minimal-risk studies result in idiosyncratic adverse reactions in participants. Koocher and Keith-Spiegel (2010), for example, relate the case of a young woman who broke down in tears while listening to a piece of popular music as part of an experiment. It turned out that the song had sentimental associations with a former boyfriend who had recently dropped the participant for another woman. When such reactions occur, the researcher should stop the experimental session and provide appropriate assistance to the participant. A more difficult issue is determining whether a participant’s response indicates a general risk that could affect all participants in the research or whether the response is unique to that person. No general rules can be established, but three indicators are the severity of the response, the participant’s explanation for the response, and the researcher’s experience with the research procedure that elicited the response. A severe response is more problematic than a mild response; a cause unique to the individual (as in the case just described) is less problematic than a general or unknown cause; and if the first adverse response occurs only after many participants have undergone the procedure, there is less problem than if it occurs early in data collection. In any case, when faced with an unanticipated adverse response, it is wise to suspend the study and discuss the situation with more experienced colleagues before making a decision on how to proceed.

Discovering psychological problems. Some psychological research focuses on factors related to psychological disorders, such as depression. Frequently this research is conducted by having samples of participants from nonclinical populations complete self- report psychological screening instruments and other measures. The researcher then correlates the scores on the screening instrument with the scores on the other measures or selects people for participation in research on the basis of their scores on the screening instrument. What should you do if a participant’s score on a screening instrument or behavior in a research setting suggests the presence of a severe disorder? Should you intervene by attempting to persuade the participant to seek treatment?

Stanton and New (1988) note that both costs and benefits are involved in referring participants for treatment:

Possible benefits … include amelioration of … distress and promotion of a positive perception of psychological researchers as caring professional… .A possible cost is the potentially iatrogenic labeling of subjects. A label of “depression” given by an authority may translate as “abnormal” in the view of the subject. (p. 283)

In a survey of depression researchers, Stanton and New (1988) found a wide range of opinions on how to resolve this dilemma, ranging from “‘it is very much a responsibility of researchers to give attention to the special needs of depressed subjects’” to “‘any follow-up of depressed subjects represents an unwarranted invasion of privacy’” (p. 283). However, Stanton and New also found a general consensus that something should be done and suggested some guidelines. They suggest that, as a minimum, all participants in studies of psychological or emotional problems be given information about available treatment resources, such as student counseling centers. Researchers could also offer to discuss participants’ responses with them; this discussion could be a vehicle for referral. Whether researchers should take the initiative and contact participants is more problematic (Stanton & New, 1988). If researchers are contemplating this option, they should include the possibility of follow-up contact in their consent forms in order to avoid invasion of privacy. The follow-up should be conducted by someone with sufficient training and experience to determine if referral to treatment is warranted; screening instrument scores alone are not a sufficient basis for referral. Stanton and New found that over 40% of depression researchers who worked with nonclinical populations made no provisions for dealing with the potential problems of distressed participants; such provisions must be made.

Withdrawal of Consent

The principles of voluntary participation and informed consent give research participants the right to withdraw consent from research after it has begun. This right is absolute; researchers are not permitted to use any form of coercion or inducement to persuade withdrawing participants to continue. Specifically, participants may not be threatened with the loss of any benefits promised to them for participation. If participants are paid, whenever possible the payment should be made before data are collected to avoid the perception that the payment might be withheld if the participant withdraws from the research.

Even though participants are informed of their right to withdraw from the research, they may be reluctant to exercise that right. Milgram (1974) noted that many participants in his obedience studies seemed to feel they had entered into an implicit contract with the researcher: Having agreed to participate, they felt morally bound to continue to the end despite the distress they experienced. Milgram also suggested that this perceived contract might be seen as especially binding when people are paid for their participation. Research with children has found that most children age 8 and older understand their right to stop participating in a study and that this understanding increases with age (Miller, Drotar, & Kodish, 2004). However, children may have difficulty in saying no to an adult. Rather than asking that an experimental session be terminated, children may show behavioral indicators of unwillingness to continue, such as passivity or fidgetiness, or verbal indicators, such as frequently asking, “When will we be done?” (Keith-Spiegel, 1983). Researchers must be sensitive to these problems and ask participants if they wish to continue if they exhibit indicators of unwillingness, reminding them of their right to withdraw.
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Ethical Considerations Following Data Collection

After researchers have collected data from a participant, a number of ethical obligations remain. These obligations include alleviating any adverse effects produced by the research procedures, educating participants about the study, explaining any deception that was used, compensating members of control groups who were deprived of a benefit during the research, and maintaining the confidentiality of participants’ data.

Alleviating Adverse Effects

Sometimes the procedures used in research induce predictable adverse effects in the participants. For example, research on the effects of alcohol consumption induces at least mild intoxication and research on the effects of stress subjects participants to stress. Before participants leave the laboratory, researchers must ensure that any such effects are removed and take any other precautions that might be necessary to protect the participants’ welfare. For example, a complete and sensitive debriefing should be conducted so that the participants understand the necessity of the procedure that caused the unpleasant effects, even when fully informed consent was obtained beforehand. Zimbardo (1973) and his colleagues held group discussions with their participants to let them air their feelings and help them resolve their anxieties about their experiences in the simulated prison. If the procedures leave the participants temporarily physically impaired, as with alcohol consumption, they should stay in the laboratory until the effects wear off. If they live some distance from the research site, it is wise to provide transportation to and from the site, such as by providing taxi fare. In some cases, long-term follow-ups might be advisable to ensure that all the negative effects of participation have been removed. Both Milgram (1974) and Zimbardo (1973) conducted such follow-ups. However, if follow-ups are contemplated, they must be included in the informed consent form.

Debriefing

After a person completes participation in research, the researcher conducts a post-experimental interview or debriefing. This interview has three functions (Sharpe & Faye, 2009): educating the participants about the research, explaining any deception that was used, and eliciting the participants’ aid in improving the research. The first two functions are ethical obligations and are part of a process called debriefing, which is discussed here; Chapter 16 discusses the third function. This section examines three issues concerning debriefing: the components of a debriefing, constructing an effective debriefing, and potential harm that might come from debriefing.

Components of debriefing. A debriefing can have as many as five components (Greenberg & Folger, 1988; J. Mills, 1976; Sieber, 1992). The first component, which is part of all debrief- ings, is educational. Researchers have an ethical obligation to educate participants about the research (APA, 2002a). Such education often comprises the primary benefit derived by participants recruited from subject pools and so is especially important in those cases. If possible, provide this information at the end of the participant’s research session, but no later than the conclusion of the research (APA, 2002a). Explain the purpose of the research, including the dependent and independent variables, hypotheses, the procedures used,and the rationale underlying the hypotheses and procedures. Also explain the short- and long-term scientific and social benefits expected from the research. Participants should have an opportunity to have their questions answered and should be given the name and telephone number of a person to contact if they have questions later. In short, participants should leave the research understanding that they have made a contribution to science.

Not all research participants want to wait for a debriefing (Brody et al., 2000). This trait is perhaps especially characteristic of participants drafted from subject pools. However, researchers can take steps to alleviate this problem. The first is to include enough time for the debriefing in the time period scheduled for the research—do not hold participants overtime for it. Second, at the beginning of the research session, let participants know there will be a discussion at the end. That way, they will not be expecting to leave immediately on completion of the research task. Finally, if the research is of minimal risk and does not involve deception, the educational information can be provided in the form of a handout that participants can read at their leisure. If a handout is used, offer to stay and discuss the research with any interested participants.

When deception is used in the research, the educational component of debriefing is usually integrated with two other components, dehoaxing and desensitization. Dehoaxing consists of explaining the nature of the deception to the participants and the reasons why deception was necessary (Holmes, 1976a). J. Mills (1976) suggests that dehoaxing be done in two stages, first explaining why deception in general is sometimes necessary to research and then explaining the particular deception used in the study. Needless to say, dehoaxing must be done tactfully so that participants don’t feel foolish about being taken in. Participants do not always believe a researcher who tells them that deception was involved in the research, especially when the deception involved false information about themselves. Research that uses deception therefore requires a more extensive debriefing than does other research (Sharpe & Faye, 2009).

Desensitization consists of removing any anxiety or other adverse effects that participants feel as a result of being deceived (Holmes, 1976b). Dehoaxing is part of this process, as is a tactful and sensitive discussion of the participant’s feelings and concerns. Milgram (1974), for example, explained to the research participants that their obedience to the experimenter’s instructions to shock the learner was a normal response to the situation, that most people responded as they did, and that their actions did not reflect on them personally. J. Mills (1976) recommends that the person who designs the experiment should conduct the debriefing. Not only does this procedure demonstrate the project director’s concern for the well-being of the participants, but it also serves as a check on the ethical propriety of the research: “If the experimenter cannot face the [participants] afterwards and truthfully describe the purpose of the experiment to them, he probably shouldn’t have conducted the experiment in the first place” (p. 12).

When participants have been deceived, they must be offered an opportunity to withdraw their data from use in the research (APA, 2002). This offer protects participants’ autonomy and privacy by allowing them to consent to the use of their data once they have been fully informed about the nature of the research. Finally, it is common during debriefings to request that participants not discuss the true nature of the research with anyone. This request is designed to ensure the effectiveness of the deception with future participants. Although the results of research on the effectiveness of such requests is mixed, it appears that the more convinced participants are of the scientific value of the research and of the necessity of deception in the research, the more likely they are to comply with a request for confidentiality (Greenberg & Folger, 1988).

Effective debriefing. Research on the effectiveness of debriefings for the dehoaxing and desensitization of deceived research participants has found they generally work as intended if carried out correctly (Sharpe & Faye, 2009). There are, however, several necessary components to an effective debriefing (Greenberg & Folger, 1988). First, the debriefing should take place immediately after participation in the research. Although there can be valid reasons for delaying a debriefing and although delayed debriefings can be effective, they also prolong any harm that has accrued to participants as a result of the deception. Second, the dehoaxing must be unambiguous and the participants must receive an explanation for the deception that they perceive to be valid. Participants must also be warned that they might continue to have doubts about the dehoaxing after they leave the laboratory. Such perseverance effects can occur, but have little adverse effect if the participants are expecting them (Sharpe & Faye, 2009). Third, the desensitization must be conducted completely and tactfully. Finally, participants who are convinced of the scientific value of the research react more positively to dehoaxing than those who are not, so the educational component of the debriefing is very important.

Constructing an effective debriefing can be difficult, but help is available. Aronson et al. (1990) provide a detailed outline for a debriefing, and J. Mills (1976) presents a sample debriefing script; colleagues experienced in debriefing can help you adapt these models to your needs. Effective debriefings are essential. Not only do they fulfill an ethical obligation, but they can also leave participants interested in and enthusiastic about psychological research (S. S. Smith & Richardson, 1983).

Can debriefing be harmful? One purpose of debriefing is to fulfill the ethical obligation of providing full information to participants and of relieving their anxieties over any negative behaviors the research may have induced, such as aggression. However, some commentators (for example, Fisher, 2005; Sieber, 1992) have suggested that in a few circumstances providing full information might actually harm participants by causing them additional anxiety or inconvenience. For example, if the withheld information is that the participants were selected because they had a socially undesirable characteristic, such as low self-esteem, being told that by a researcher might have an adverse impact. Recall Stanton and New’s (1988) observation that participants might interpret what a researcher intends to be a neutral descriptor as a negative trait. Much concern over proper debriefing centers around desensitizing participants who have been deceived into performing a negative behavior. But what if they are deceived into performing a positive behavior, such as helping someone? Participants in experimental groups who have been deceived in that way usually feel better about themselves than participants in control groups who, while not deceived, have also not been induced to do anything positive (Blanchard & Cook, 1976). Should researchers attack this feeling of satisfaction by telling participants that they were deceived into being nice, implying that otherwise they would not have been? In field experiments, people who are unaware of having been in an experiment might be annoyed by being stopped by a researcher for an explanation in which they have no interest.

Such circumstances represent ethical dilemmas because the potential harm of debriefing must be weighed against the potential harm of not debriefing. APA’s (2002a) ethical guidelines recognize that debriefing might not always be desirable and enjoin researchers to “take reasonable measures to reduce the risk of harm” (p. 1070) if participants are not given full information at the completion of the research. This injunction implies that if omission of a debriefing appears to be the lesser of two evils, it should occur only in research that poses minimal risk or in which participants’ experience was positive. When the debriefing itself might cause harm, special care must be taken when it is conducted (for example, Blanchard & Cook, 1976). Omission of a debriefing must be made explicit and must be completely justified in the research protocol submitted to the IRB.

Compensation of Control Groups

The discussion of research risks earlier in the chapter noted that in some forms of research, such as psychotherapy research, members of some control groups are deprived of a benefit given to participants in the experimental condition. As soon as possible after members of deprived control groups complete their participation, they should be given appropriate compensation. In the case of psychotherapy research, this compensation usually consists of the psychotherapeutic service that was withheld as part of the research. Also consider compensating members of control groups when other participants are given a reward as part of an experimental manipulation, such as when the research tests the effects of monetary or other rewards on performance. Even though the members of the control group were not deprived of anything they needed, it seems only fair that all participants in a study receive the same benefits.

Confidentiality of Data

Research participants have a right to privacy that researchers must safeguard by keeping the information provided by each individual participant in strict confidence. The need for confidence is especially important when participants have provided information that is personal or that could embarrass them if it were revealed. Two aspects of the confidentiality requirement will be examined: means of protecting confidentiality and the legal status of research data.

Protecting confidentiality. The simplest and most effective way of protecting the confidentiality of participants’ data is to keep them anonymous by not recording their identities. If researchers don’t know the identity of the person who provided a particular piece of information, they cannot even inadvertently embarrass someone by letting the information slip. Similarly, if the data records were lost or stolen, no one could use the information to embarrass a participant. Sometimes, however, the nature of the research requires that participants be identified in some way. In longitudinal research, one must be able to link the data provided by each participant at different times. Even in this case, however, names or other unique identifiers, such as Social Security numbers, are not always necessary. You could, for example, ask participants to provide aliases that they would use each time data were collected. Because you would record only the aliases, success of this strategy depends on participants’ ability to remember the aliases they used. Unique identifiers are required when participants give the researcher permission to use data collected about them by others, such as academic records. Whenever unique identifiers must be used, only a code number should appear on the data sheet for each participant and the record of participants’ names and code numbers should be stored separately to prevent compromise. Destroy the identification lists as soon as they are no longer needed. Identities can also be protected by encryption. Kinsey, for example, had his interviewers record sexual histories in a code consisting of symbols, numbers, and random combinations of letters. Interview records were identified only by serial numbers, and the list linking identities to serial numbers was kept in a different code (Pomeroy, 1972).

Modern technology has led to the storage of research data in computer files. It is extremely important to remember that these files are not totally secure. Passwords can be compromised and in most computer centers at least a few systems operation personnel can gain access to any file on the system. Although data security programs are available, not all are equally effective. Consult with an expert in computer security to ensure that you’re using the best available system.

Case study research, which deals with a single individual, can present special confidentiality problems when it is prepared for publication (for example, C. G. Johnson, 1982); in this type of research combinations of participant information, such as sex, age, race, and occupation, might be enough to identify someone. Similarly, reports of qualitative research might include detailed narrative responses to research questions that make it possible to identify the respondent. In these cases, researchers typically use aliases to protect participants’ identities, but this might not be sufficient to disguise the respondent’s identity. Johnson suggests that researchers have other people, including participants if possible, read their manuscripts to determine if identities can be deduced from the information given or to obtain their consent to report the information.

Research with children also raises special confidentiality issues (Koocher & Keith-Spiegel, 1990). Parents have an interest in their children’s welfare and might want to know how their children performed on an experimental task or the information they provided in an interview. However, researchers have an ethical obligation to protect the confidentiality of the data provided by their participants, in this case the children. Researchers can avoid conflicts with parents over this issue by taking two steps. First, clearly explain to parents as part of the informed consent process the principle of confidentiality and the limits that it places on disclosure of information about their children. If parents do not find these limits acceptable, they can refuse permission for their children’s participation. Second, if the researcher agrees to provide any information to parents, the nature of this information should be clearly explained to the children as part of the assent process. If the children do not want such information disclosed, they can refuse to participate. In such a case, explain the child’s refusal to the parents tactfully, so that the parents do not try to coerce the child into participation.

Data confidentiality and the law. The law grants certain professionals, such as attorneys, medical personnel, psychotherapists, and clergy, the right of privileged communication with their clients. Although not absolute, the right means that, except under very unusual circumstances, the law cannot compel these professionals to disclose information provided by their clients as part of the professional relationship. In general, researchers do not enjoy the right of privileged communication with the participants in their research (Knerr, 1982). This lack of protection means that researchers can be subpoenaed to testify about information provided by specific participants and that research records can be subpoenaed as evidence. There are two ways (short of defying a subpoena) in which a researcher can protect participants who might provide information that could make the participant liable to criminal or civil prosecution. The first is provision of complete anonymity; if there is no record of identities, there is nothing to subpoena. Second, Congress has authorized DHHS to grant certificates of confidentiality that protect researchers from being compelled to identify research participants or disclose information provided by them (National Institutes of Health [NIH], 2009). Researchers must apply for these certificates, and approval is not automatic: The researcher must demonstrate a bonafide need to protect participants’ confidentiality. More information is available on the NIH website.
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Chapter Summary

Research in behavioral science is guided by three general ethical principles: respect for persons, beneficence, and justice. These principles are reflected in the APA’s ethical guidelines for the conduct of research and in federal regulations governing the conduct of research with human participants. Primary responsibility for the ethical conduct of research lies with the researcher, who must design and carry out research in ways that do not abridge the rights of participants. The institution sponsoring the research must review proposed research to ensure compliance with ethical standards. No research involving human participants may be conducted without the approval of the IRB.

Researchers have four ethical issues to consider in the course of planning research. First, they must carefully evaluate the risks that the research poses for participants. These risks include not only active risks, such as physical injury or psychological stress, but also passive risks, such as deprivation of benefits. Along with the risks, the researcher must also consider the potential benefits of the research for the participants, science, and society. Only when the anticipated benefits outweigh the expected risks should the research be carried out. The second issue is ensuring that participation in the research is voluntary and that the participants are free from coercion or excessive inducements. Third, the researcher must obtain the informed consent of participants to collect data about them, except in a few limited situations. Researchers must ensure that all participants are competent to give consent and that they fully understand the potential risks and benefits of participation. Finally, if researchers are considering using deception, they must ensure that equally valid alternative procedures are not available, that the deception causes the least possible harm, and that they can effectively dehoax and desensitize participants.

While collecting data, researchers must monitor participants both to prevent undue levels of anticipated harm and to detect unanticipated harm. If either situation arises, they must take prompt action to ensure the participants’ welfare. If the unanticipated adverse effects affect participants generally, rather than being the idiosyncratic reaction of one participant, the researcher must suspend data collection, conduct a new risk-benefit analysis, and resubmit the research to the IRB for approval to continue the research. Researchers who use psychiatric screening instruments must also consider what actions to take if they detect participants who appear to exhibit severe distress. Finally, researchers must respect participants’ right to withdraw from the research and remind them of this right if necessary.

After participants have completed their part in the research, the researcher must debrief them. In all research, debriefing consists of educating participants about the purpose and procedures of the research and ensuring that any negative effects induced by the procedures are alleviated. If the research includes deception, the researcher must explain the deception and alleviate any of its negative effects. Debriefings must be carefully designed and carried out with sensitivity to ensure that participants do not suffer further harm by feeling foolish. If members of a control group have been deprived of a benefit, the benefit must be provided to them. Finally, researchers must ensure the confidentiality of the information that participants provide.
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Suggestions for Further Reading

The journal Ethics & Behavior is a good source of articles that provide current thinking on ethical issues in research.

Kodish, E. (Ed). (2005). Ethics and research with children: A case-based approach. New York: Oxford University Press.

The chapters in this book, each written by an expert on the topic, address the particular ethical issues that arise in conducting research with children.

Sales, B. D., & Folkman, S. (Eds.). (2000). Ethics in research with human participants. Washington, DC: American Psychological Association.

The chapters in this book, each written by an expert on the topic, address the issues discussed in this chapter in more detail.

Sieber, J. E. (1992). Planning ethically responsible research: A guide for students and institutional review boards. Newbury Park, CA: Sage.

Sieber provides a thorough discussion of the ethical issues in research and how to evaluate them.
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Questions for Review and Discussion



	1.

	What are the three basic principles of ethical research?




	2.

	What is the purpose of the institutional review board (IRB)? What criteria does it use in deciding whether to approve research?




	3.

	What information should be included in a research protocol submitted to an IRB?




	4.

	Describe the categories of risks that could face participants in psychological research. What factors affect the degree of risk to research participants?




	5.

	Describe the ethical issues involved in withholding a benefit from a control group. Include factors to consider both when designing the research and after the data have been collected.




	6.

	What benefits can accrue from research?




	7.

	What factors make risk-benefit analyses problematic? Do you think the IRB is a sufficient safeguard against these problems? Why or why not?




	8.

	Do you think subject pools are coercive? Why or why not? If they are, what can be done to make them less coercive?




	9.

	Given your experience, how widespread a problem do you think subtle coercion to participate in research is? What examples do you know of?




	10.

	Why can offering inducements to participate in research be problematic?




	11.

	What are the elements of informed consent? When is written consent not necessary? Describe the problems of competence and understanding that affect informed consent.




	12.

	What ethical issues are involved in observing public behavior? What is your position on the issue? Why do you hold that position?




	13.

	What types of deception are used in research? Why do researchers use deception?




	14.

	What ethical objections are raised against the use of deception in research? What evidence supports these objections? Describe the procedures that have been proposed as alternatives to deception. What are their advantages and disadvantages? What is your position on the use of deception in research? What are your reasons for holding that position?




	15.

	What factors should researchers who are thinking about using deception consider in making their decisions?




	16.

	Describe the steps that researchers should take to avoid harm to participants during data collection. What should you do if unanticipated severe adverse effects develop?




	17.

	What should a researcher do if a participant appears to be having psychological problems?




	18.

	Explain participants’ right to withdraw from research. What factors can affect a research participant’s willingness to exercise the right to withdraw from research?




	19.

	Describe the components of a debriefing. What makes a debriefing effective? Under what circumstances might a complete debriefing be unwise?




	20.

	Describe the problems involved in maintaining confidentiality of research data. What steps can be taken to ensure confidentiality?




	21.

	Besides debriefing and confidentiality, what other ethical obligations does the researcher have to participants following data collection?




	22.

	What special ethical problems can arise when research participants are children?
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The Professional and Social Responsibilities of Scientists
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The ethical responsibilities of behavioral scientists can be divided into two broad categories. The first category, discussed in the previous chapter, is our responsibility for the welfare of research participants. The second category, which is the topic of this chapter, is our responsibility to science as an institution and to society as a whole. This discussion of the professional and social responsibilities of scientists focuses on three issues: conducting valid research, the proper use of research results, and research and the common good.
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Mistakes and Errors in Research

Research that is poorly conducted can cause harm; consequently, researchers have an ethical obligation to conduct valid research (Sieber, 1992). Researchers are human, so mistakes are a normal part of science. As Friedman (1992) noted, “For the research scientist, every hypothesis is a new problem, a new opportunity to make mistakes” (p. 18). In the behavioral sciences we freely acknowledge the possibility of making mistakes in the conclusions we draw in the form of statistical tests, which tell us the probability of our having made Type I and Type II errors. Such errors are unavoidable, deriving inevitably from our use of samples rather than entire populations to test hypotheses. Although we will sometimes draw mistaken conclusions because of sampling and measurement error, we have an obligation to take all the precautions we can to minimize the influences of other sources of error. Scientists guard against mistakes by using systematic research methods that are designed to prevent errors and by checking their results. These checks take the form of replication (discussed in the next chapter) and of exposing the results of research to the critical review of peers through oral presentations, electronic mail discussion groups, and formal publication.

Mistakes, which are blameless, must be distinguished from culpable error, which is ethically unacceptable. Friedman (1992) sees the line between mistake and culpable error being crossed when accepted standards for replication and confirmation are ignored. Systematic carelessness and violations of good research practices are ethical failures in scientists. This section examines three aspects of the problem of error in research: some consequences of error, sources of culpable error, and correcting mistakes and errors.

Consequences of Error

Error in research certainly demonstrates a lack of skill on the part of the researcher, but why is it unethical? As noted in Chapter 3, a basic principle of research ethics is beneficence—prevention of harm and promotion of well-being. Research that is poorly designed and executed is unethical because it can harm research participants, science, and the public (Rosenthal, 1994).

Harm to research participants. Poor research has the potential of causing two types of harm to participants (Koocher & Keith-Spiegel, 2008). First, because poorly designed research cannot provide valid information, it wastes participants’ time and, to the extent that it involves discomfort, causes the participants to suffer that discomfort for no purpose. The justification for allowing research participants to experience discomfort is the knowledge to be gained from the research; if valid knowledge is unattainable because of poor research, the discomfort is unjustifiable and therefore unethical. Second, research that is properly designed but poorly executed could lead to direct harm to participants if carelessness on the part of experimenters leads them to overlook or not properly implement any necessary safety precautions. For example, a lazy experimenter might fail to check that electrical equipment is properly grounded, exposing participants to the threat of shock.

Harm to science. If the results of poor research find their way into the scientific literature, they can harm science’s search for knowledge. Because researchers base their work at least partially on what others have done, the erroneous results of others’ research can lead investigators down false trails, causing them to waste time and resources that they could devote to more fruitful work. Unfortunately, even when a study is discovered to be in error, it may be difficult to purge the results from the scientific knowledge base and prevent others from using the study as a basis for their research. For example, Pfeifer and Snodgrass (1990) found that every year an average of five articles published in biomedical journals are retracted or corrected because the results they reported were partially or entirely in error. Nonetheless, researchers continue to cite these articles up to seven years after the correction or retraction is published (Pfeifer & Snodgrass, 1990).

Harm to the public. When the popular media report the results of poor research, the general public accepts the results as accurate (Keith-Spiegel & Koocher, 1985). Citing the example of a poorly designed and executed study that purportedly found a relationship between antisocial behavior and school achievement, Keith-Spiegel and Koocher note that

the general public is unlikely to judge [research] quality and may focus only on the conclusions. Stress and fear may well be induced among readers with children who are having problems with school achievement and, almost as problematical, some teachers may believe that they have found a bizarre excuse for their inability to teach. Thus publicizing poorly formulated studies under the guise of research may cause widespread harm. (p. 386)

Sources of Culpable Error

Culpable error can derive from three general sources: a lack of competence on the part of the researcher to design research and to analyze and interpret research data, carelessness in carrying out research, and misuse of data.

Incompetence. Incompetence in research is usually discussed in terms of a lack of ability to design internally valid research (for example, Sieber, 1992). However, incompetence can take two other forms as well. Goodyear, Crego, and Johnston (1992) identify what they call subject matter competence as an ethical issue: Researchers must be competent not only in the design of research but also in the subject matter area in which they are conducting research. Such competence is required for the researchers to formulate research questions of theoretical or applied value. As Freedman (1987) notes, “A study may be well-designed relative to its hypothesis, and therefore scientifically valid, but nonetheless be of no value … because the hypothesis itself is trivial or of no value” (p. 7). Research on trivial hypotheses is ethically questionable if it wastes the time of research participants and uses up resources that could be applied to testing more valuable hypotheses. The relative value of hypotheses is, to some extent, a subjective matter, but, as shown in Chapter 5, some general criteria do apply.

A third area of competence that is becoming identified as an ethical issue is competence in data analysis (Friedman, 1992; Pittenger, 2001). All quantitative research in the behavioral sciences uses statistical analyses to help researchers draw conclusions about the validity of their hypotheses. If the researchers carry out their statistical analyses incorrectly, such as by using a statistical technique that is inappropriate to the level of measurement of their data, they can reach erroneous conclusions. Some observers believe that the proliferation of computers and computerized data analysis has exacerbated this problem, making it easy for researchers to use complex data analysis techniques they don’t fully understand, thereby increasing the risk of conducting an analysis incorrectly or of incorrectly interpreting the results. As Friedman (1992) notes, “The standard computer statistical packages … make it too easy for the average scientist to run inappropriate tests and get attractive numbers or graphs as results” (p. 23). This problem has led Gordon Sherman to suggest that researchers should not use computers to conduct analyses unless they have sufficient statistical knowledge to carry out the analyses by hand; lacking that knowledge, they should consult a statistician who has expertise in the data analysis technique being used (quoted in Sigma Xi, 1986).

Negligence. Even the most competent researchers can fall into error if they carry out the research carelessly. Failure to completely analyze a theory can lead to hypotheses that are uninformative; failure to conduct an adequate literature review may lead researchers to overlook variables that must be controlled to adequately test their hypotheses; failure to completely think through research procedures can result in confounds, demand characteristics, or other sources of invalidity; and failure to check the data for accuracy can result in misleading statistical analyses. Researchers have an obligation not only to carry out these tasks correctly themselves, but also to ensure that any assistants to whom they assign these tasks also carry them out correctly. Scientists must constantly monitor their own and their assistants’ work to ensure that no one falls prey to “the hope that the first superficially logical approach [to a problem] will work” (Friedman, 1992, p. 23).

Misuse of data. Even when data are properly collected, they can be misused. As long ago as 1830, the English mathematician, scientist, and philosopher Charles Babbage (1830/1989) cataloged three forms of misuse of data: data forging, data cooking, and data trimming. To these, J. L. Mills (1993) has added a fourth, data torturing.

Data forgery consists of reporting the results of experiments that were never conducted. Because the forger collects no data, forging is clearly a form of fraud and intentional dishonesty. Consider the case of psychologist Stephen Breuning (Bell, 1992). Over a period of years, Breuning published research that purportedly tested the effectiveness of drug treatments for self-destructive mentally retarded children. These children have little voluntary control over their behavior, which often takes self-injurious forms such as continuously beating their heads against walls. The cause of these disorders is unknown, and treatment consists of either physical restraint or the prescription of strong tranquilizers to prevent self-injury. Breuning’s research purportedly showed that the use of tranquilizers was not only ineffective, but also harmful: According to Breuning’s reports, side effects were more severe than believed and children who were taken off the tranquilizers showed impressive IQ gains. In addition, Breuning published data that purportedly showed that stimulants were more effective than tranquilizers in controlling the children’s behavior. However, investigations revealed that almost none of the studies Breuning claimed to have conducted were actually carried out and that most of the data from other studies were fabricated. Although other researchers could not replicate Breuning’s results (Garfield & Welljams-Dorof, 1990), his spurious “findings” received widespread publicity and resulted in at least one state’s changing its policies regarding the use of drugs to treat mentally retarded children (Bell, 1992).

Data cooking consists of discarding data that don’t support a study’s hypothesis so that the study produces “better” results. Although it is appropriate to eliminate data from analysis when there is evidence that the data are invalid—such as when a piece of apparatus malfunctions, when a research participant doesn’t follow instructions, or when a participant is suspicious of a deception—data should not be discarded simply because they do not fit the predictions the hypothesis made. An example of inappropriate data discarding in psychology can be found in the early days of research on cognitive dissonance theory. In a critique of that research, Chapanis and Chapanis (1964) pointed out that cognitive dissonance researchers had discarded data from as many as 82% of the participants in their studies, apparently because their responses to the independent variable did not fit the predictions of the theory. Chapanis and Chapanis concluded that some cognitive dissonance researchers considered inspection of the results to be sufficient to determine whether participants were or were not to be included in the data analysis. As they go on to point out,

Unfortunately, this line of reasoning contains one fundamental flaw: It does not allow the possibility that the null hypothesis may be correct. The experimenter, in effect, is asserting that his dissonance prediction is correct and that the subjects who do not conform to the prediction should be excluded from the analysis. This is a foolproof method of guaranteeing positive results. (pp. 16–17; emphasis in original)

Subsequently, more rigorous research has validated most of the postulates of cognitive dissonance theory. However, it has also shown that much of what the early researchers considered “bad” data was the result of moderating variables (Cooper & Fazio, 1984); discarding these data made it impossible for the researchers to discover those variables.

Data trimming consists of changing data values so that they better fit the predictions made by the research hypothesis. Sir Cyril Burt, a pioneering educational psychologist, was accused posthumously of both forging and trimming IQ data to fit his theories concerning the heritability of intelligence (Hearnshaw, 1979). These accusations came about because the results he reported literally seemed too good to be true—the small random fluctuations in results normally found from study to study were almost nonexistent.

Data torturing is the improper exploitation of statistical tests: repeatedly analyzing the same data in different ways until something—anything—statistically significant emerges. This kind of repeated statistical testing of the same data is problematic because the more statistical tests that are conducted on a data set, the more likely that a chance relationship will be statistically significant (Mills, 1993). The researcher then reports only the statistically significant result, writing the research report so that the hypothesis predicts the (possibly random) significant result. Data torturing is hard to detect because the data are not altered in any way and because the torturing process is not reported in the research report. The search for unexpected findings is a legitimate part of scientific research. However, the results of such searches should be reported as after-the fact findings, not as stemming from a priori hypotheses, and such findings should be replicated before being reported to reduce the likelihood that they represent chance, rather than real, relationships.

Correcting Mistakes and Errors

Researchers who find mistakes or errors in their own or others’ work have an obligation to correct them. Such corrections can take several forms. First, as Friedman (1992) notes, “If a theory or observation is refuted by subsequent work, either by the same investigators or a competing group, publication of the new result effectively corrects the previous error” (p. 20). In this regard, scientists have an ethical obligation not to suppress or withhold data they have collected that contradict findings they have previously published. Nonetheless, Swazey, Anderson, and Lewis (1993) found that 15% of the respondents to a survey they conducted knew of at least one case during the preceding five years in which researchers failed to report data that contradicted the results of their own prior research.

A second form of correction takes place when researchers find a mistake or error in a study after it has been published. In such a case, the researchers should ask the journal to print a correction if the problem is in just one aspect of the research or, if the problem renders the entire study invalid, to print a retraction, notifying readers of the problem that was found (for example, Retraction, 2002). When readers find what appears to be an error in someone else’s published research, they can write a critique of the article and submit it for publication to the journal that published the article. The critique will be reviewed like any other submission and if the reviewers and editor find it accurate and informative, it will be published (for example, Ferguson & Kilburn, 2010). In such instances, the authors of the article being critiqued will be afforded the opportunity of answering the criticisms (for example, Bushman, Rothstein, & Anderson, 2010) and the journal’s readers can judge the validity of the criticisms.

Finally, you may notice a situation that could constitute research misconduct by a colleague. Box 4.1 provides some advice on how to proceed in those circumstances.


Box 4.1 Dealing with Research Misconduct

What should you do if you suspect someone of research misconduct? The consensus among researchers is that we have a personal responsibility to take action (Koocher & Keith-Spiegel, 2010). But what should one do if one notices a situation that might represent research misconduct? Koocher and Keith-Spiegel have these suggestions (see Keith-Spiegel, Sieber, & Koocher, 2010, for a more detailed discussion):



	•

	Prevention is best. Make sure that everyone on your research team understands the principles of research ethics.




	•

	Consider whether the situation you noticed (for example, an improper data analysis that provides better support for the research hypothesis than a proper analysis would) was intentional or unintentional. Mistakes happen, and they can be easier to deal with.




	•

	Generally, informal interventions, in which you discuss the situation face-to- face with the other person, are more effective than formal interventions, in which the problem is reported to authorities.




	•

	Regardless of how you choose to proceed:







	•

	Keep notes so that you can accurately describe the nature of the suspected problem, what you said to the other person about it, and how that person responded. Such notes will be important in a formal intervention or if an informal intervention turns formal.




	•

	Limit the number of people with whom you discuss the situation. It can be very useful to seek the advice of a more experienced colleague, but discussing the issue with too many people might put rumors in circulation.







	•

	In informal interventions, take a low-key, tactful approach. For example, rather than being accusatory, frame the issue along the lines of “I think I noticed something in the data analysis that might be an error. Can you help me understand the approach you took?”




	•

	Sometimes, a formal intervention is better than an informal intervention:







	•

	When the incident might cause harm to research participants, the knowledge base of science, or the reputation of your institution or of the scientific endeavor as a whole.




	•

	When it is likely the person involved would respond in a very negative manner, such as “people with combative or excessively arrogant personalities, those known to have a track record of scientific misbehaviour, extreme incompetence, mental or substance-abuse problems, or those with much to lose” (Koocher & Keith-Spiegel, 2010, p. 440).







	•

	Finally, people are sometimes reluctant to confront people who are their friends. However, an informal intervention might benefit the friend by preventing the long-term harm is the misconduct (or even a serious error) is discovered by others and becomes known.
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Using the Results of Research

An important ethical question concerns the ways in which people use the results of research. Although knowledge itself is morally neutral, people can use it for either good or bad purposes. If it is used for bad purposes, the question then arises, how responsible for its misuse is the researcher who developed the knowledge? This section examines ways in which the knowledge generated by research can be misused either intentionally or unintentionally in application and in influencing decision makers, considers some of the potential harmful effects of erroneous media reports of research, and concludes by discussing researchers’ responsibilities concerning the knowledge they create.

The Application of Research Results

This section looks at three ways in which psychological knowledge can be misapplied—by exploiting people, by wasting resources through ineffective treatments, and by overgeneralization—and considers the issue of whether it can be unethical not to apply the results of research.

Exploitation. Behavioral science knowledge is used for exploitive purposes when it is used to manipulate people in ways that bring them harm or that benefit the manipulator to a greater degree than the people being manipulated (Kelman, 1965). The exploitive potential of behavioral science knowledge and the ethical implications of that potential have been long discussed by behavioral scientists (for example, Rogers & Skinner, 1956; Diener & Crandall, 1978; Steininger, Newell, & Garcia, 1984) and have been illustrated by novelists in such works as A Clockwork Orange (Burgess, 1962), Brave New World (Huxley, 1932), and 1984 (Orwell, 1949). Although real-life misapplications of behavioral science knowledge probably never reach the extremes of their fictional counterparts, they can nonetheless be real and raise real ethical issues. For example, industrial and organizational research has developed a number of interventions that can increase the productivity and job satisfaction of workers. Although these are, in principle, desirable outcomes, the interventions that lead to them can be considered exploitive if they are implemented without the understanding of those affected and with the intention of getting more work out of people without a concomitant increase in rewards (Hoyle, Harris, & Judd, 2002). This exploitive potential is one reason why unions often oppose such interventions (Schultz & Schultz, 1994).

Kelman (1965) notes that the manipulative potential of behavioral science knowledge raises a true ethical dilemma because manipulation can be used for either good or bad purposes:

On the one hand, for those of us who hold the enhancement of man’s freedom of choice as a fundamental value, any manipulation of the behavior of others constitutes a violation of their essential humanity. This would be true … regardless of the “goodness” of the cause that this manipulation is designed to serve.… On the other hand, effective behavior change inevitably involves some degree of manipulation…. There are many situations in which all of us … would consider behavior change desirable: for example, childhood socialization, education, psychotherapy, racial integration, and so on. The two horns of the dilemma, then, are represented by the view that any manipulation of human behavior inherently violates a fundamental value, but that there exists no formula for so structuring an effective change situation that such manipulation is totally absent. (p. 33)

Kelman goes on to suggest that the use of behavioral science knowledge to influence others’ behavior is ethical to the extent that the person being influenced can also exert influence on the person attempting to exert influence, the degree to which the influence benefits the person being influenced, and the degree to which the influence will increase the future freedom of the person being influenced. Even these criteria are somewhat problematical; for example, the influencer and the person being influenced might not agree on which outcomes constitute benefits (for example, Fischhoff, 1990). As with all ethical dilemmas, the ultimate resolution can only be found in each individual’s conscience.

Wasting resources. The issue of exploitation concerns the use of valid scientific knowledge to inappropriately control people’s behavior. Conversely, you could derive a well- intended application from an incompletely validated theory and end up wasting money and resources because the theory is incorrect: The causal relationships that it proposes and that are the basis of the application do not, in fact, exist, and so the intervention is ineffective. For example, Alexander and Baker (1992) consider bilingual education to be an example of “how the education system picks up a correlation between two variables, imposes an unsupported causal theory on the correlation, derives an unsupported application of theory, and makes this fragile framework a cornerstone of policy” (p. 1742). Bilingual education programs teach children whose native language is not English in their native languages while they are learning to become fluent in English. The theory behind these programs is that being taught in one’s native language increases children’s self- esteem by validating the importance of that language and that increased self-esteem leads to increased academic achievement. However, Alexander and Baker point out that there is no evidence that bilingual education affects self-esteem and no evidence that level of self-esteem causes achievement—in fact, the evidence suggests that achievement causes increases in self-esteem. Consequently, no well-designed evaluation has found that bilingual education increases academic achievement. Alexander and Baker consider the continuation of such ineffective programs to be an ethical issue because the money spent on them could be used for other programs of demonstrated effectiveness or for testing programs based on better-validated theories.

Overgeneralization. We discuss the problem of the generalizability of research—the extent to which research results can be applied in other settings in Chapter 8. Generalizability becomes an ethical issue when knowledge derived from research conducted in a restricted setting is used without the replication required to test its broader validity. Kimmel (1988) cites the example of a study that compared the verdicts arrived at by eight 12-person mock juries with those arrived at by eight 6-person mock juries. A U.S. Supreme Court decision that 6-person juries are acceptable under some circumstances was based in part on the findings of this research that 6- and 12-person juries did not differ in their verdicts, in the time they took to reach their verdicts, and the number of issues discussed during deliberation. However, Kimmel (1988) notes, in presenting this research to the court, “The lack of power of statistical tests when samples are so small was not discussed, and the naive reader was not warned that such results should not be interpreted to mean that differences do not actually exist” (p. 120).

Overgeneralization is not limited to the use of research to influence policy decisions. Eyer (1992), for example, notes that the concept of mother-infant bonding was developed on the basis of findings of poor physical and psychological development in institutionalized children who were deprived of regular contact with adult caregivers. However, some scientists generalized the results to mean that too little maternal attention during a child’s first year, even within a normal family context, would harm the child. Even though no research supported this generalization, it made its way into child care books, the popular media, the advice given by pediatric physicians and nurses, and even into hospital checklists for what constituted proper infant care. In addition, the widespread publicity given to the “need” for bonding induced guilt and anxiety among mothers who had to leave their infants in others’ care when they went to work.

Failure to apply the results of research. Although this discussion so far has focused on inappropriate application of research, many observers also point out that it can be unethical not to apply research when such application is warranted (for example, Diener & Crandall, 1978; Kimmel, 1988). For example, false confessions—people confessing to crimes they did not commit—are involved in about 15% to 20% of criminal convictions that are later overturned on the basis of DNA analysis or other evidence (Kassin et al., 2010). Kassin and colleagues point out that psychology offers many insights into the processes that can lead people to make false confessions. Converting the results of this research to policies and procedures for the practice and evaluation of police interrogations could prevent many false confessions and the harm they cause to people’s lives and reputations.

Influencing Decision Makers

Reynolds (1979) notes that scientists play two roles in society. One role is that of scientist, a person who generates knowledge. The other role is that of citizen, a person who has an interest in promoting the common good as defined by his or her personal social values. In Reynolds’s view, these two roles are expressed in the form of four professional philosophies regarding the role of the scientist in society. The autonomous investigator or basic researcher sees the scientist and citizen roles as independent: The scientist’s role is to generate knowledge and not to worry about any implications this knowledge has for society. The applied scientist does research on topics related to social problems, but leaves to politicians and other decision makers the definition of those problems and policy decisions needed to solve them. The societal mentor views science as a means of providing information about societal problems: using scientific methods to identify potential problems and to generate knowledge that can be used to alleviate problems. Unlike the applied scientist, who stands somewhat apart from politics, the societal mentor engages in the political process, acting as social critic and advice giver. The social activist also sees a necessary connection between science and society, but advocates particular solutions to social problems based on his or her personal values. Unlike the societal mentor, who takes the role of neutral advice giver, the social activist uses the scientific process and scientific knowledge to justify solutions to social problems based on personal values. Reynolds points out that each of these philosophies has ethical implications; however, because the societal mentor and social activist directly involve themselves in the political process, let’s examine some ethical implications of those roles.

The societal mentor. Taking the role of societal mentor implies that you intend to be a neutral advice giver, reviewing all the scientific evidence on both sides of an issue and pointing out the strengths and weaknesses of the evidence on each side. This role also includes pointing out which side, if any, is favored by the weight of the evidence, how strong that evidence is, and what kinds of further evidence might be needed to reach a reasonably firm decision about the course of action to take. The societal mentor will also advise decision makers that science cannot provide information on an issue when such advice is appropriate —for example, when the issue at hand is nonscientific, such as the issue of the relative value of the potential results of a decision, or when there is no available scientific information relevant to the issue.

In some cases, societal mentors act as individuals, by writing to members of Congress and to officials in the executive branch or by testifying at hearings. In other cases, the societal mentor role is institutionalized in the form of agencies established for that purpose, such as the Office of Science and Technology Policy (n.d.) or the National Research Council (2010). Professional organizations can also take the role of societal mentor, such as when the American Psychological Association (APA) submits an amicus curiae (literally, “friend of the court”) brief to an appellate court; Chapter 1 discussed some examples of these. Whenever a scientist presents him- or herself as a societal mentor, the people receiving the information will expect it to be complete, objective, and unbiased, with all the information pro and con clearly laid out and the strengths and weaknesses of the research supporting each side clearly explained; consequently, scientists taking that role have an ethical obligation to fulfill those expectations.

The social activist. In contrast to the neutral societal mentor, the social activist advocates one side of an issue and uses science as a tool for gaining implementation of social policies in line with his or her personal values. In fulfilling this advocacy role, the social activist might select information to present to decision makers so that the evidence supporting the advocate’s side appears more favorable than would otherwise be the case. For example,research contradicting the advocate’s position might be ignored or the weaknesses of the research supporting the advocate’s position might be down-played while the weaknesses of opposing evidence might be overemphasized. To some extent, then, social activists may misrepresent the extent and quality of the research supporting their positions and thereby mislead decision makers.

The ethical status of such misrepresentations is somewhat ambiguous. On the one hand, social activists justify them on the grounds that there can be no such thing as neutral science, so that any advice anyone gives is necessarily biased. In addition, social activists deeply believe in the rightness of their positions and in the capability of research to generate knowledge demonstrating that correctness; consequently, they see themselves as doing the morally correct thing by advocating for the (in their view) morally correct policy (for example, Kendler, 2002). To the extent, then, that social activists present themselves as advocates for a particular position and not as neutral advisers, ethical problems may be reduced (Kendler, 1993). On the other hand, the APA (2002a) code of ethics prohibits misrepresentation in any form for any purpose.

However, it is unethical to present oneself as a societal mentor while acting as an advocate. For example, the 1986 Attorney General’s Commission on Pornography was established to review the scientific evidence on the effects of pornography and to recommend policy based on that evidence. However, some critics of the committee alleged that its membership appeared to be “stacked” with people favoring the suppression of pornography, and that the commission’s official report was highly selective of the research evidence it used to support its conclusions and misrepresented the results of that research to make it appear that the research supported those conclusions more strongly than was actually the case (Linz, Donnerstein, & Penrod, 1987). Scientific organizations are not immune from the temptation to become advocates when mentoring is expected. The APA, for example, has been accused of selectively citing and misrepresenting the results of research in amicus curiae briefs it has submitted to the U.S. Supreme Court (for example, Redding, 2001). Not only does this form of misrepresentation mislead decision makers, it may cause them to see all behavioral scientists as social activists and therefore to distrust any information they might provide (Kimble, 1989).

The limits of behavioral science knowledge. Many behavioral scientists are uncomfortable when they see colleagues taking on the social activist role because they believe activism implies that science can objectively identify the one correct social policy from a set of alternatives. That is, they see social activism as presuming that science can identify the morally correct course of action (Kendler, 2002). However, many scientists believe that although scientists as individuals can hold beliefs about what is morally correct and should act on those beliefs by advocating public policies congruent with them, science as an institution cannot say what policy is best (Kendler, 2002). They therefore see the social activist role itself as a misrepresentation, not necessarily of the content of scientific knowledge but of the capability of science to provide definitive answers to public policy questions. They do believe, however, that science can provide information about the potential outcomes of policy alternatives even it cannot say whether those outcomes are good or bad (Jackson, 2003).

However, Kendler (1993) suggests that even that potential contribution is circumscribed by two limitations. First, to determine the outcomes of a policy decision, one must decide how to measure them, and people can disagree over the appropriate criteria to use in evaluating a policy or in the operational definitions of those criteria. Consequently, people with different value positions on an issue can always dispute the validity of any scientific evidence. For example,

A psychologist cannot contend that a particular intelligence test is a valid measure of intelligence in the same sense that one can insist that DNA is the genetic material responsible for the laws of inheritance. Therefore, one can always argue that some other behavioral measure (e.g., creativity or aesthetic sensitivity) is a more valid index of intelligence. (Kendler, 1993, p. 1051)

The second limitation on behavioral science knowledge is that researchers’ personal values can, as we discuss in Chapter 17, influence their interpretations of the outcome of research, with the result that two people can make conflicting interpretations of the same data. At a more basic level, the data themselves may be contaminated by the researcher’s personal values. Perhaps somewhat cynically, Albee (1982) notes that

people, and especially social scientists, select theories that are consistent with their personal values, attitudes, and prejudices and then go out into the world, or into the laboratory, to seek facts that validate their beliefs about the world and about human nature, neglecting or denying observations that contradict their personal prejudices. (p. 5)

Because of these limitations and because of the risk that social activism might lead to distrust of behavioral science as an institution, some commentators recommend that behavioral science eschew any politically active role. As a psychologist, Kimble (1989) sees the problem this way:

Already in its short history, psychology has made important scientific contributions. The credibility acquired by reason of those accomplishments must not be mistaken for moral authority, however. It is a misuse of the credibility of psychology to use it as a basis to promote social prejudices or political goals, and the use of our status as psychologists for such purposes is an even worse misuse. The potential cost of these misuses is loss of the very credibility and status that allowed the misuse in the first place. (p. 499)

The expert witness. One forum in our society in which many participants are expected to be advocates is the courtroom. The norms of our legal system require the attorneys for the opposing sides in a trial to do their best to win and to present their side in the most favorable light possible and their opponent’s side in the most unfavorable light possible within the bounds of the law and legal ethics. It is then up to the jury (or the judge in a nonjury trial) to decide who’s right (for example, Cohn & Udolf, 1979). This adversarial norm has led to some discussion of the ethical responsibilities of behavioral science researchers as expert witnesses, whose role is to provide specialized knowledge in order to help the jury or judge reach a decision (Loftus & Monahan, 1980).

The discussion centers around the conflict between the scientific norm of presenting all the information relevant to a question (as in the societal mentoring role) and the legal norm of presenting only the information favorable to your side and concealing, to the extent legally permissible, information favorable to the other side. Which norm should the scientist follow as expert witness? Some commentators (for example, Rivlin, 1973) hold that one should adhere to the norms of the situation, and in the trial court context follow the legal norm of presenting only the evidence favorable to your side. Others hold that not only do scientific norms require one to provide all relevant information, but so does the witness’s oath to tell the whole truth: “By selectively leaving out studies that are crucial to some particular question, the psychologist is failing to perform according to the oath. The ‘whole truth’ is not being told” (Loftus & Monahan, 1980, p. 279). However, Loftus and Monahan concede that the rules of evidence only require an expert witness to give an opinion on the issue at hand, not to lay out the scientific basis of that opinion. However, the judge in the case does have the authority to require the expert witness to provide additional information and “an opposing attorney is always free to ask this question: ‘Do you know of any studies that show the opposite result?’” (p. 279).

Like many ethical issues, the answer to the question of what to say as an expert witness ends up being a matter of individual conscience. Loftus and Monahan (1980) do provide one guideline, however:

Any resolution of this issue will … depend on the quality of the evidence on both sides of the case. If the expert is testifying that overcrowding produces psychological harm and 95 percent of all investigations support this conclusion, there may be no duty to confuse the jury and prolong the testimony with a discussion of the other 5 percent. However, if good, solid evidence exists to support the other position, the expert may have an ethical, even if not a legal, obligation to discuss it. (pp. 279–280)

Researchers’ Responsibilities

What responsibilities do researchers have concerning the ways in which research—both their own and others’—is used? Ethical principles hold people responsible only for what they themselves do or say; we are, in general, not responsible for what others do with our research or the implications they draw from it (Reynolds, 1979; Steininger et al., 1984). However, we do have some general responsibility concerning the conduct and reporting of research, societal mentoring and social activism, monitoring the use of research, and encouraging the appropriate use of research.

Conducting research. Diener and Crandall (1978) believe that although researchers are not responsible for all possible uses or misuses of their research, they should consider possible uses and misuses that can be made of it (see also Scarr, 1988). They recommend that if it is clear the results of research would be used for exploitive purposes, then the research should not be done. But what about more ambiguous situations? For example, if the results of research on racial and sex differences could be used to the detriment of members of racial minority groups and women, should that research be conducted (for example, Baumeister, 1988; Zuckerman, 1990)? Answering this question requires a consideration of both social and scientific values and of the relative harm and good that could come from the research. Those considerations are discussed later in this chapter.

Reporting the results of research. When the results of research could be misused, researchers have two responsibilities concerning reports of that research. One responsibility is to consider whether the research should be reported at all. This question is a sensitive one, addressed later in this chapter. For now, simply note that some observers, such as Zuckerman (1990), recommend that potentially harmful research be held to higher standards of validity than those against which other research is judged—that is, that the validity criteria become more stringent as the potential for harm increases. The second responsibility is to clearly spell out the meaning of the research in a way that will minimize the possibility of misinterpretation (Pittenger, 2003). For example, Shedler and Block (1990) found a positive correlation between adolescents’ experimenting with marijuana and psychological adjustment. They concluded their research report in this way:

In presenting research on a topic as emotionally charged as drug use, there is always the danger that findings may be misinterpreted or misrepresented. Specifically, we are concerned that some segments of the popular media may misrepresent our findings as indicating that drug use might somehow improve an adolescent’s psychological health. Although the incorrectness of such an interpretation should be obvious to anyone who has actually read this article, our concern about media misrepresentation requires us to state categorically that our findings do not support such a view, nor should anything we have said remotely encourage such an interpretation. (p. 628)

We should not, however, be too hopeful about the effectiveness of such warnings. Sieber (1993), for example, quotes one newspaper headline about Shedler and Block’s research: “Furor Over Report on Teenage Drug Use: Researchers said those who experimented were healthier than abstainers or abusers” (p. 23).

Even when it is unlikely that research results could be misused, scientists who conduct research that has public policy or other applied implications should carefully explain the limits that methodology or research technology put on the application of their results. Catania, Gibson, Chitwood, and Coates (1990), for example, point out some limits on the use of sex research for developing policies for controlling the spread of AIDS that are caused by problems in measuring sexual behavior. Researchers on applied topics have an obligation to explain what their research cannot say about a problem as well as what it can say and to point out the potential negative effects of implementing policies based on that research as well the positive effects (Reynolds, 1979).

Social mentoring and social activism. When advising or commenting on social policy or when advocating a particular policy, scientists have an obligation to base their statements only on validated information that is clearly generalizable to the particular context to which it is to be applied (Kimmel, 1988). They also have an obligation to provide complete information, laying out both the positive and negative implications of research for the policy at issue and spelling out any limitations on its application based on such factors as settings, populations, and so forth. However, reasonable people may disagree, based on their individual value orientations, on what constitutes valid research, generalizable research, and harm and benefit. Therefore, scientists have an obligation to analyze their value positions on policy issues and to make those values clear. This is particularly important when those values have the potential to affect positions that they take on policy issues or topics of public controversy (APA, 2002a). For example, in the preface to their book on the role of genetic influences on psychological variables, Lewontin, Rose, and Kamin (1984) explained that they “share a commitment to the prospect of a creation of a more socially just—a socialist—society” (p. ix) and later stated that “the ultimate tests [of science] are always twofold: tests of truth and social function” (p. 33). As Kendler (1993) commented, “Their [social philosophy] makes their conclusion that genetic predispositions play no role in IQ scores or in the etiology of schizophrenia understandable but nevertheless inconsistent with available evidence?” (p. 1051).

Monitoring the use of scientific knowledge. Thus far, the discussion has focused on preventing the misuse of research. Scientists also have an obligation to monitor the uses to which research—both their own and others’—is put and to speak out when it appears that research is being misapplied or misrepresented (Diener & Crandall, 1978; Steininger et al., 1984). As Wilcox (1987) notes,

Even the clearest and least ambiguous research findings can be misunderstood or intentionally distorted, leading to a misrepresentation of those findings. It remains incumbent on psychologists to carefully scrutinize the uses to which psychological data are put, especially when the subject matter deals with issues around which our society has deep moral and ideological divisions. Direct, frank participation in such policy debates is one of the best means of preventing such misuses, especially when we portray the research in a complete and honest fashion, spelling out limitations as well as strengths. (p. 943)

Be alert not only for the misuse of scientific research but also for the nonuse of research data when they are needed. That is, sometimes people claim a scientific basis for some intervention or policy decision when no such basis exists. The scientist then has an obligation to point out the lack of research support for the intervention or decision. For example, the idea of repressed memories of child abuse has received a great deal of publicity. This hypothesis holds that some children are so traumatized by abuse that they repress their memories of it; these memories then surface many years later in psychotherapy. However, the research evidence suggests that such memories should be evaluated cautiously. For example, some of the incidents were said to have happened when the people reporting them were as young as 6 months of age, although people can rarely recall events that occur before age 2. Furthermore, people can “remember” events that never happened (Loftus, 1993). However, people sometimes do repress memories; the problem, as Loftus notes, is that there is no valid way of discriminating between true and false memories, so there is no way of checking for accuracy in any particular case. Nonetheless, people have been convicted of child abuse on the basis of repressed memories, and some states have extended their statutes of limitations to allow prosecutions based on events recalled decades after they were said to have happened (Loftus, 1993).

Encouraging the application of scientific knowledge. As noted earlier, the failure to apply knowledge when appropriate could deprive people of the benefits of that knowledge. It is therefore important that scientists not hold themselves aloof from the application of the knowledge that they and their colleagues generate, but to actively work for its application in situations where it can provide benefit (for example, Diener & Crandall, 1978; Hoyle et al., 2002). This social engagement can take any number of forms depending on the personal values of the scientist and the roles in which she or he feels comfortable, such as active political involvement, writing to legislators and newspapers, paid and unpaid consulting, and teaching. The form of the involvement is less important than the involvement itself.
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Research and the Common Good

To conclude this chapter, we want to present you with three questions about the ethics of research in relation to the common good, or the needs and welfare of society. As with many ethical questions, there are no prescribed answers to these. Nonetheless, they are questions that researchers face from time to time, sometimes on a philosophical level and sometimes on a practical level, and so must answer for themselves. Let us therefore give them some consideration now.

Is Applied Research More Ethical Than Basic Research?

As discussed in Chapter 2, basic research seeks to develop general knowledge without regard for its practical utility, whereas applied research focuses on solving practical problems. Some writers (for example, Baumrin, 1970; Lewontin et al., 1984) have suggested that as long as society faces important problems, basic research is unethical. In their view, basic research harms society as a whole and some of society’s individual members by diverting resources from applied research that could solve society’s problems: Delaying solutions to problems prolongs the harm caused by the problems. This view further holds that one cannot justify basic research on the grounds that the knowledge it provides might help solve problems in the future because there is no way to know when or if that payoff will occur. Applied research, in contrast, is more likely to produce benefits and to do so more quickly.

Others (for example, Diener & Crandall, 1978) consider this view of basic research shortsighted, for three reasons. First, although the future potential of any one line of basic research is unknowable, the history of science has shown that important practical advances come only as a result of an understanding of basic processes. Diener and Crandall (1978) cite the case of chemistry: “As long as alchemists sought an applied end, to create gold, chemistry did not advance. But once chemists became concerned with understanding chemistry at a theoretical level, there were great leaps in knowledge” (p. 192). A second, related, argument against the applied-is-morally-better position is that trying to develop an intervention to solve a problem without understanding the basic processes involved is like groping in the dark: You don’t know what direction to go, you might inadvertently cause harm, and when you are successful, you don’t know the reasons for the success and so have no basis for judging the generalizability of the intervention. Finally, as noted in Chapter 2, the distinction between basic and applied research is somewhat artificial: You can combine the two in the form of action research and generate basic knowledge while trying to solve important practical problems. In addition, basic research can have directly applicable implications. For example, based on basic research in attribution theory, Lassiter and Dudley (1991) found that that camera angle can influence people’s perceptions of the voluntariness of videotaped confessions.

Despite the compatibility and even interdependence of the basic and applied approaches to science, the argument over which is better continues. The argument may be unsolvable because to a large extent it is rooted in the basic philosophical division discussed in Chapter 1: the epistemological separation of applied, activist, humanistic science from that of basic, knowledge-for-its-own-sake, positivist science.

Should Research on Some Topics Be Banned or Restricted?

Earlier in this chapter we noted that the results of research can sometimes be misused, misrepresented, or misinterpreted and thereby cause harm. Two areas of research that some observers see as especially vulnerable to harmful misinterpretation or misrepresentation are gender and ethnic minority issues (for example, Baumeister, 1988; Zuckerman, 1990). Harm in these instances takes the form of the development of information that could be interpreted as showing that one social group is in some way deficient relevant to other social groups, thereby reinforcing stereotypes and perhaps being used to justify discrimination. In addition, certain types of causal explanations for group differences could be used as justifications for failure to take action to correct problems (Lewontin et al., 1984; Nelkin, 1982). For example, a genetic explanation of racial differences in IQ scores and other indices of achievement could be used to justify inadequate educational services for low-scoring groups: If the “deficiency” is inborn, the reasoning would go, then attempts to alleviate it by environmental changes are doomed to failure and are wastes of resources. Finally, such misuses, misrepresentations, and misinterpretations of behavioral science data are harmful because they lead to social disharmony and conflict between segments of society, thereby weakening the social order (Saranson, 1984).

Sieber and Stanley (1988) refer to research on such topics as socially sensitive research.Socially sensitive research consists of “studies in which there are potential social consequences or implications, either directly for the participants in the research or for the class of individuals represented by the research” (p. 49). Although Sieber and Stanley define socially sensitive research in terms of both individuals and social groups, most discussions of these issues focus on consequences for low-power social groups such as women, racial and ethnic minority groups, and so forth. The potential for harm from socially sensitive research has raised the question of whether restrictions should be banned or restricted or whether restrictions should be placed on the publication and dissemination of such research (for example, Pittenger, 2003).

Chapter 3 addressed a version of this question, discussing the problems caused by the possibility of harming the people who participate in research. It was noted that the decision to conduct or not conduct a study must be based on a cost-benefit analysis, weighing the costs of research in terms of possible harm to participants against the benefits expected to emerge from the research. As Rosenthal and Rosnow (1984) point out, one must also factor into the cost-benefit analysis the costs of not doing the research. For example, Scarr (1988) points out that restrictions on research on women and racial and ethnic minority groups prevent the development of information on the groups’ strengths as well as on their supposed deficiencies, thereby suppressing information that could be used to counter stereotypes or to inform policy decisions in a positive manner. Graham (1992) further points out that failure to conduct research on racial or ethnic minority groups hinders the development of interventions that take into account the particular needs of members of the groups, such as those based in cultural differences. Graham (1992) also notes that a lack of research means there would be no valid information on which to base policy decisions:

How will we be able to meet these challenges in the absence of a strong empirical base of research on ethnic minorities from which we can confidently draw? How will we be able to avoid oversimplifying complex topics, citing outdated findings, or perpetuating incorrect beliefs if a relevant database remains … inaccessible? As an African- American psychologist I find it disconcerting, for example, to hear and read so often in the popular press that Black children have a unique learning style or that they prefer cooperation to competition, when the empirical evidence supporting these conclusions is so thin. What we need … is a substantive African-American psychological literature that is both accurate and current. What we have instead are sets of isolated and outdated findings, often of questionable methodological soundness. (p. 638)

How can we strike a balance between preventing potential harm from the misuse of the results of socially sensitive research and potential harm from not developing necessary information by not conducting such research? Two procedures have been suggested. Pittenger (2003) suggests conducting a cost-benefit analysis of the potential social effects of the research just as one conducts a cost-benefit analysis of the potential effects of the research on its participants; the research should be conducted only if the anticipated benefits outweigh the anticipated costs. Because members of different social groups can perceive the relative costs and benefits of research differently, Sieber (1992) recommends having the research reviewed at the question formulation, design, and interpretation stages by members of groups who are likely to be affected by its outcome. Although researchers can make their own social cost-benefit analyses, such decision-making procedures deny members of social groups the right to make decisions about research that will affect their lives, thereby denying them their autonomy and treating them as incapable of making such decisions (Scarr, 1988).

A second procedure is to limit the publication of research that may have socially harmful effects, through either self-censorship or editorial censorship (Pittenger, 2003). As Estes (1992) notes, such restrictions are contrary to the scientific ideal of building a knowledge base through the unhindered publication of research results and theoretical developments. But, he says, “A balance must be found between the need for free exchange of research results among scientists…and the need to be sure that no segment of our society has reason to feel threatened by the research or its publication” (p. 278). Zuckerman (1990) suggests that one way in which to strike such a balance is to require potentially harmful research to meet higher standards of methodological soundness and validity as a criterion for publication than does more innocuous research. Although some researchers see elevated standards for publication as unfair (for example, Scarr, 1981), are they actually less fair than a requirement for a cost-benefit analysis? Should we not require a certainty in the validity of research results that is in proportion to the risk of harm they present (Pittenger, 2003)?

As with other ethical questions, the answer to this one can be found only within the researcher’s personal value system. To the extent that you value knowledge for the sake of knowledge, social consequences will appear to be of lesser importance than the knowledge to be gained through research. To the extent that you see protection of less powerful social groups as part of the scientific role, knowledge will appear less important than the prevention of possible social harm.

Is There an Ethical Obligation to Conduct Research?

The previous section and Chapter 3 discussed ethical constraints on research and so focused on the question of when research should not be conducted. But within the boundaries of avoidance of harm, is there, in Darley’s (1980) words, “an ethical imperative to do research” (p. 15)? That is, does accepting the role of scientist place on you an ethical obligation to conduct research? Behavioral science is both a science and a field of practice; that is, behavioral science knowledge is used as the basis for interventions and policy decisions. Do behavioral scientists therefore have an obligation to ensure that interventions and decisions based on behavioral science knowledge are both safe and effective? In essence, should behavioral science interventions meet the same requirements of safety and effectiveness as do medical interventions? Both, after all, affect people’s lives. Consider, for instance, the principle of informed consent, which applies to psychotherapy and other interventions as well as to research (APA, 2002a). The people affected by an intervention should give their informed consent to participate in it. But if there is no research on the safety or effectiveness of an intervention, how can one inform potential participants of anticipated risks and benefits with any degree of confidence? Without basic research on the principles underlying an experimental intervention, there is no basis for estimating its potential risks and benefits and so no way to obtain the informed consent of those affected by it. The ethical principles underlying the practice of behavioral science therefore imply an ethical obligation to conduct research.

If we do not conduct research to develop basic knowledge on which to base interventions and policy decisions and if we do not conduct evaluation and action research to test the safety and effectiveness of those interventions and decisions, do we not “leave those who are attempting social change the prey of hucksters who are willing to put forth undocumentable claims based on inadequate evidence” (Darley, 1980)? Even at best, practice without research to guide its design and test its effectiveness proceeds on the basis of speculation rarer than fact and the potential for both benefit and harm remains unknown (Snyder & Mentzer, 1978).
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Chapter Summary

Mistakes are a normal part of research, but avoidable errors are ethical shortcomings. Culpable error can harm research participants by wasting their time and exposing them to unnecessary discomfort. Culpable error also harms science by contaminating its knowledge base with invalid data, and it can harm the public by engendering invalid beliefs about human nature. Scientists therefore have a moral obligation to be competent in the subject matter they study, in research design, and in statistical analysis. They also have an obligation to carefully adhere to proper research procedures when collecting data. Finally, scientists have an obligation to publicly correct research mistakes and errors when they are detected.

The application of research results has the potential for a number of ethical problems. Psychological knowledge can be used to exploit people. Applications based on inadequately tested theories or overgeneralized research results can waste resources and lead to erroneous policy decisions. Finally, the failure to appropriate apply the results of research can deny the public of its benefits. The political use of research is a controversial issue because there is a basic philosophical division over the role of scientists in politics. Societal mentors see their role as one of providing a neutral, balanced overview of research on a topic and of carefully laying out the limits of its application. Social activists advocate for a particular course of action, using scientific research and theory to justify it. A danger in social activism is that activists might, even unintentionally, misrepresent the state of knowledge about their issue, overemphasizing the strengths of their position and under- emphasizing the positive aspects of alternative positions. Epistemologically, social activism is problematic because science, by its nature, cannot answer questions about the moral correctness of policies; moral decisions are based on personal values and so are outside the realm of science. Science can only say what the observable outcomes of a policy are or might be; it cannot say if those outcomes are good or bad. Scientists can, however, make such value judgments on the basis of their personal beliefs. The difficulty lies in separating scientific knowledge from personal belief.

Expert witnesses face an ethical dilemma: The norms of the courtroom often require one to be an advocate for one side, but scientific norms prescribe a balanced presentation of fact. Because there are no formal guidelines for resolving this dilemma, each expert witness must be guided by his or her personal sense of justice.

Scientists must carefully consider the social costs and benefits of conducting and reporting research as well as the scientific costs and benefits. When politically active, they must be open about whether they are taking an activist or mentoring role and carefully adhere to the requirements of the latter when taking it. Scientists must monitor the uses society makes of the knowledge gained through research and speak out when that knowledge is misused, misrepresented, or misinterpreted, and when inaccurate claims are made for the scientific basis of an intervention or a policy decision. Finally, scientists must encourage the appropriate application of scientific knowledge.

Every scientist faces three questions about the relationship of science to the common good: Is applied research more ethical than basic research? Should research on some topics be restricted or banned? Is there an ethical obligation to conduct research? Each of us must find an answer to these questions on the basis of our own philosophies and values.
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Suggestions for Further Reading

Research Misconduct

Goodstein, D. (2010). On fact and fraud: Cautionary tales from the front lines of science. Princeton, NJ: Princeton University Press.

Goodstein describes cases of research fraud in biology and physics and discusses their causes and effects. His conclusions about the causes of research frau generalize well to the behavioral sciences

Keith-Spiegel, P., Sieber, J., & Koocher, G. P. (2010). Responding to research wrongdoing: A user-friendly guide. Retrieved August 15, 2010, from www.researchethics.com

Keith-Spiegel and colleagues present a wealth of excellent advice on how to proceed if you suspect a colleague of research misconduct.

Societal Roles of Scientists

Reynolds, P. D. (1979). Ethical dilemmas in social science research. San Francisco: Jossey-Bass.

In chapter 11, Reynolds lays out his taxonomy of the roles of scientists in society and discusses the ethical implications of taking each of the roles.

Kendler, H. H. (2002). A personal encounter with psychology (1937–2002). History of Psychology, 5(1), 52-84.

Jackson, J. P., Jr. (2003). Facts, values, and policies: A Comment on Howard H. Kendler (2002). History of Psychology, 6(2), 195–202.

On pages 74 to 80, Kendler explains his beliefs about the limits of behavioral science knowledge in the context of the U.S. Supreme Court’s Brown v. Board of Education decision. Jackson provides a rebuttal to Kendler’s position.

Kitzinger, C., & Wilkinson, S. (2004). Social advocacy for equal marriage: The politics of “rights” and the psychology of “mental health.” Analyses of Social Issues and Public Policy, 4(1), 173–194.

Kitzinger and Wilkinson present and extended discussion of the question of the uses and limits of psychological knowledge in the context of the debate over same-sex marriage.

Should There Be Limits on Scientific Research?

Pittenger, D. J. (2003). Intellectual freedom and editorial responsibilities with the context of controversial research. Ethics & Behavior, 13(2), 105–125.

Pittenger provides an analysis of the conditions that limit researchers’ right to investigate any topic they might find interesting.
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Data cooking

Data forgery

Data torturing

Data trimming

Social activist role

Socially sensitive research
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Questions for Review and Discussion



	1.

	How do normal research mistakes differ from culpable error? Why is culpable error an ethical shortcoming, while making a mistake is not? Why is negligence in research an ethical issue?




	2.

	What do we mean when we talk about misusing data? What is the difference between the misuse data and legitimate research procedures such as discarding invalid data and exploratory data analysis?




	3.

	Describe the areas in which researchers must be competent.




	4.

	How can mistakes and errors in published research be corrected?




	5.

	How should you proceed if you suspect that a colleague has made a serious error in his or her research or has committed research misconduct?




	6.

	How can the results of research be misused? Describe examples of misuse with which you are familiar. What about these uses makes them misuses? That is, in what ways could they cause harm?




	7.

	Describe the similarities and differences between the societal mentor and social activist roles. Which role appeals to you personally? Why? How does your preference relate to your epistemological viewpoint?




	8.

	Describe the ethical issues involved in societal mentoring and social activism. What limits does the nature of behavioral science knowledge place on these roles?




	9.

	Describe the ethical choices facing the expert witness.




	10.

	Describe the scientist’s responsibilities relative to the conduct and reporting of socially sensitive research, societal mentoring and social activism, monitoring the use of research, and encouraging the appropriate application of research results.




	11.

	What are your answers to the three questions concerning research and the common good? Explain your reasons for your answers. How does your epistemological position affect your answers? How do your political and social values affect your answers?
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Formulating a Research Question

[image: image]

[image: image]

Chapter Outline

Formulating Research Hypotheses

Establishing a Background

Choosing a Topic

Interest

Feasibility

Formulating the Question

Refining a topic into a question

Characteristics of a good research question

Sources of ideas

Reviewing the Literature

Purposes of the literature review

Types of information

Primary versus secondary sources

Where to find information

Library research tools

Evaluating information

Formulating Hypotheses

Research hypotheses

Statistical hypotheses

Designing the Study

Writing the Research Proposal

Replication Research

Forms of Replication

Implications of Replication Research

Considerations in Conducting Replication Research

Importance of the hypothesis

Avoiding overduplication

Designing Research for Utilization

Knowledge Utilization

Design Considerations

Independent and dependent variables

Research population

Research setting

Dissemination of Research Results

Bias in the Formulation of Research Questions

Biased Assumptions

Biased Theory

Avoiding Bias

Chapter Summary

Suggestions for Further Reading

Key Terms

Questions for Review and Discussion

Scientists conduct research to answer questions. As we noted in Chapter 1, these questions can be posed by theory, by practical problems, by the need to evaluate an intervention, or by the investigator’s curiosity. This chapter examines four issues related to research questions: formulating research hypotheses, the role of replication research in behavioral science, designing research for utilization, and bias in hypothesis formulation.
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Formulating Research Hypotheses

The first problem any researcher faces is that of coming up with a research question and refining that question into a testable hypothesis. Solving that problem involves a process made up of the elements shown in Figure 5.1. Although we present these elements as separate steps in a sequential process, in practice a researcher may work on two or more elements simultaneously.

Establishing a Background

Background for research consists of everything a researcher knows about a potential research topic. This knowledge can take two forms. Informal background consists of your personal experience, what you learn from your family life, work, recreation, and so forth. Life experiences generate interest in aspects of human behavior that can evolve into research topics and can provide the bases for specific hypotheses. Formal background consists of the sum of your education and training in behavioral science. Knowledge of theory, research results, and the methods available for conducting research provide the scientific basis for carrying out research.

Note the reciprocal relationship between background and the next element shown in Figure 5.1, choosing a topic. As you think about doing research on a topic, you may realize you don’t know enough about theory, prior research on the topic, or research methods to continue the process of hypothesis formulation, and so have to go back and develop more formal background before continuing. Developing a formal background involves the process of literature reviewing, which is described later in this chapter. The need to improve your formal background can sometimes feel frustrating because it appears to interrupt the flow of the research project—just as you’re getting started, you have to stop and back up. This backing up can be especially frustrating when working under a deadline, such as when developing a thesis or dissertation project. However, an inadequate background inevitably leads to other problems farther down the line, such as poor research design or data analysis, or the inability to rule out alternative explanations for your results. The time you invest improving your formal background near the start of a project definitely pays dividends at its end.
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FIGURE 5.1

The Process of Formulating a Hypothesis.

Choosing a Topic

Two factors influence the choice of a research topic: the researcher’s interest in the topic and the feasibility of carrying out research on the topic.

Interest. Choice of a topic for research grows naturally from the researcher’s background: Different people conduct research on different topics because their personal and professional backgrounds give rise to different interests. Interest in a topic is important because interest leads to commitment to the research; this commitment carries the researcher through times of problem and frustration during the project. A strong interest in a topic also usually produces a strong formal background—the interest leads you to read up on what is already known about the topic. Choosing a topic of personal interest to you therefore usually leads to better-quality research than does a less personally interesting topic.

However, sometimes you may feel pushed toward a research topic that you don’t find particularly interesting. For example, a student might be assigned to be a professor’s research assistant and feel compelled to do his or her own research on the professor’s topic. This feeling of being pushed in an uninteresting direction might arise because the student believes that such behavior is expected or because it seems to be convenient to be able to make use of the professor’s laboratory and equipment. In other cases, researchers might feel that their personal interests are not valued by other psychologists and so they start researching a topic that is less interesting to them but more prestigious. However, because low interest often leads to low commitment, the costs of doing research you find uninteresting, such as low motivation and easy distraction, should be carefully weighed against any expected benefits.

Students should also investigate the accuracy of their belief that they should investigate research questions that match their research interests to those of the professor with whom they work. A good approach is to discuss this issue with the professor; in doing so, a student might find that the professor supports his plan to pursue his own research. Moreover, if the professor does not feel sufficiently knowledgeable about the student’s area of interest, she can still provide advice or can refer the student to someone better able to help him. There are two points to bear in mind about this question of whose interests to follow, yours or your professor’s. First, sometimes students are expected to follow directly in their professor’s footsteps, but sometimes they are not; it depends on the intellectual traditions of the university, department, and professor. Investigate these traditions by talking to professors and advanced students in the department. Second, if you are a research assistant, you may be expected to work on the professor’s research while pursuing your own interests in your “spare time,” even with the professor’s support. You must clarify these role expectations.

Feasibility. In addition to choosing an interesting research topic, you must be sure it is feasible to conduct research on the topic. All research requires resources, but if the resources required to conduct research on a particular topic are not readily available, it might not be practical to pursue your idea. Some topics, such as psychopathology or learning disabilities, require access to special populations; are these research populations available? Other topics, such as the physiological bases of behavior, require special equipment; if the equipment is not on hand, the research cannot be conducted. It may also be difficult to gain access to certain settings, such as schools or factories, and the time required for longitudinal or prospective research may not be available. When choosing a research topic, then, it is extremely important to ask yourself both “Do I want to do research on this topic?” and “Can I do research on this topic?”

Formulating the Question

One of the more difficult tasks that novice researchers face is coming up with a research question once they have chosen a topic. This section discusses three aspects of question formulation: refining a broad topic into a specific, researchable question, the characteristics of a good research question, and sources of ideas for research questions.

Refining a topic into a question. Once a general area of interest is selected, the researcher must narrow the topic down to a more specific research question on which data can be collected. Beins and Beins (2012) refer to this stage as preliminary research, or the research you do before you have a focal question. At this stage, you should consider the questions that seem most viable as research topics and should skim through sources to help you evaluate a topic’s potential, and begin to narrow your focus. Let’s say you are interested in the topic of jealousy, which is, of course, an aspect of the broader topic of interpersonal relations. As shown in Figure 5.2, your pre-research will likely point to questions such as “What aspect of jealousy interests me: jealousy over possessions, jealousy over social position, romantic jealousy, or some other aspect?” If you choose romantic jealousy, when you continue your pre-research you will find that that others have distinguished between jealousy in marriage and jealousy in premarital relationships. If you decide your interest is in premarital jealousy, you can then consider its possible causes or effects. Candidates include causes due to developmental, situational, or personality factors. If you’re interested in personality variables as a cause of jealousy, what aspect of personality interests you—for example, paranoia, need for affiliation, or self-esteem? When you’ve answered these questions, you’ve refined your topic into a researchable question; that is, you can now phrase the question in terms of the relationship between two operationally definable variables, such as “Is self-esteem related to jealousy in premarital relationships?”
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FIGURE 5.2

Refining the Topic of Jealousy into a Research Question.

You subdivide broad concepts until you reach a specific concept you can address in a study.

Characteristics of a good research question. While going through this refining process, keep one question always in mind: Is this going to be a good research question? In the broadest sense, a good research question is one that has the potential to expand our knowledge base. Three characteristics of a research question affect its potential for increasing knowledge. The first characteristic is how well grounded the question is in the current knowledge base. The problem must have a basis in theory, prior research, and/or practice; unless the question is anchored in what is already known, we cannot judge how much it can add to the knowledge base. At this point the researcher’s background comes into play—identifying the ways in which the research question will expand our knowledge of human behavior.

The second characteristic of a good research question is how researchable it is—that is, how easy it is to formulate clear operational definitions of the variables involved and to develop clear hypotheses about the relationships between the variables. Consider the hypothetical construct of codependency. As Lyon and Greenberg (1991) point out, because there is no theory underlying the construct, there are no criteria for determining whether any particular person is codependent; that is, there is no way to develop a clear operational definition for codependency. This problem is aggravated because the symptoms usually used to describe codependency overlap considerably with those of other psychiatric diagnoses, making it almost impossible to say whether a person who presents these symptoms exhibits “codependency” or one of the more traditional personality disorders. This problem of overlapping categories represents poor discriminant validity in measuring the construct, an issue we will discuss in the next chapter. If codependency cannot be operationally defined, it cannot be the subject of research.

The third characteristic of a good research question is its importance. The more information that the answer to a research question can provide, the more important it is. Research can add information to the scientific knowledge base in many ways. For example, practitioners’ experiences may lead them to suspect that two variables, such as psychological stress and physical health, are related. Research can provide empirical evidence that supports or refutes the existence of the relationship. If no relationship is found, practitioners’ and researchers’ efforts can go in other directions. Once the existence of a phenomenon is established, determining why a phenomenon occurs is more informative than additional demonstrations that it does occur. Consider the common finding that mothers are absent from work more often than are fathers (Englander-Golden & Barton, 1983). This descriptive finding provides information that is nice to know, but research that tells us why the difference occurs allows us to understand, predict, and perhaps design interventions to alleviate the problem.

A research question that simultaneously tests several competing theories provides more information than research that tests a single theory. If different theories predict different outcomes under the same set of conditions, then a research question phrased as a comparison of the theories—which theory correctly predicts the outcome—can tell us which is more valid. For example, psychoanalytic theory postulates that the venting of aggressive impulses (catharsis) provides for a release of anger and so reduces the likelihood of future aggression; learning theory, in contrast, postulates that the pleasant feeling brought about by expressing aggression will reinforce aggressive impulses and increase the likelihood of future aggression. A study comparing the two theories found that venting verbal aggression increased future verbal aggression, thereby supporting the learning theory view of aggression and simultaneously disconfirming the psychoanalytic view, at least for that form of aggression (Ebbesen, Duncan, & Konecni, 1975).

If you test only one theory, test a hypothesis derived from a proposition that is important to the theory. Some propositions are crucial to a theory—if the proposition is wrong, the entire theory is wrong. Other propositions are more peripheral to a theory—if they are correct, that’s good, but if they are wrong, the theory will still survive. For example, a central proposition of Locke and Latham’s (1990) goal-setting theory of work performance is that more difficult goals are valued more highly than less difficult goals; if hypotheses based on this proposition are not supported, then the theory is not valid. Other possible hypotheses related to goal setting, such as the hypothesis that goals set by a supervisor lead to lower goal commitment than goals selected by the workers themselves, are less central to the theory. Therefore, the ambiguous results of research on this hypothesis do not affect the theory, even though the hypothesis does address an important practical question (Locke & Latham, 1990).

Theory maps are an excellent tool for outlining a theory and understanding how a hypothesis follows from that theory (Motes, Bahr, Atha-Weldon, & Dansereau, 2003). A theory map includes information such as the history of the theory, information about why the theory is important, evidence supporting or refuting the theory, and (if applicable) similar and competing theories. A theory map also includes links to major references that address the theory. Similar maps can be created to summarize the results of an individual research study; research maps include information about the purpose of the research, the methodology used, the obtained results, the implications of the findings, and possible alternative explanations for the study outcome (see Motes et al., 2003, for an example). Figure 5.3 contains a theory map based on Baddeley’s (2000) model of working memory. This model proposes that working memory is governed by a central executive system that serves as a gatekeeper, deciding what information to process and how to do it, including what resources to allocate.
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FIGURE 5.3

Theory Maps.

A theory map includes information such as the history of the theory, information about why the theory is important, evidence supporting or refuting the theory, and (if applicable) similar and competing theories. A theory map also includes links to major references that address the theory.

Sources of ideas. Where do ideas for good research questions come from? There are, of course, as many answers to this question as there are researchers. However, some suggestions for getting started, drawn from several sources (Evans, 1985; McGuire, 1997; Tesser, 1990; Wicker, 1985) are listed in Box 5.1 and outlined next. These categories are not intended to be mutually exclusive: Any one idea could fall into more than one category, such as when theory is applied to solve a practical problem.


Box 5.1 Some Sources of Ideas for Research

Theory

Confirmation

Refutation

Comparison

Merger

Practical Problems

Problem definition

Solution seeking

Validating practitioners’ assumptions

Prior Research

Case studies

Conflicting findings

Overlooked variables

Setting and expanding boundaries

Testing alternative explanations

Logical Analysis

Analogy

Looking at things backward

Everyday experience



In Chapter 1, we noted that theory is central to research, and basic research is conducted to test hypotheses derived from theories, and many applied studies are strong grounded in theory. Researchers can have different motives for testing theories: They can be attempting to find evidence to support a theory they favor, to find evidence to refute a theory they don’t like, or to compare competing theories. Chapter 1 also showed how existing theories can be creatively merged to form new theories that need testing, as Abramson, Seligman, and Teasdale (1978) merged the theory of learned helplessness and attribution theory into a new theory of depression. It is interesting to note that Abramson et al. took two theories that were based primarily on laboratory research and combined them in a way that addressed a practical problem. Seligman (1975) originally discovered the learned helplessness phenomenon in research with dogs, and most research on attribution theory has been conducted in the laboratory (Weiner, 1986).

Practical problems themselves also provide research ideas. One aspect of problem-oriented research is problem definition: determining the precise nature of a suspected problem. For example, if one suspects that playing violent video games causes children to be aggressive, then applied research can answer questions such as: Is there, in fact, a relationship between playing violent games and aggression? If so, to what forms of aggression is it related? Is the relationship the same for girls and boys, and for children of different ages? Is the relationship causal? If so, what about violent video games causes aggression; for example, is it the violence itself or the exciting nature of the game as a whole? Once a problem has been defined, potential solutions can be developed and tested through applied research. Problem-oriented research can also test the validity of psychological assumptions made by practitioners in behavioral science and other fields. The legal system, for example, makes a number of assumptions about eyewitness perception and memory and about the validity of aspects of witnesses’ behavior, such as their apparent degree of confidence while testifying, as indicators of the accuracy of their testimony. Research has shown many of these assumptions to be incorrect (Wells et al., 2000).

Prior research can also be a valuable source of ideas for empirical investigation. Case studies can provide hypotheses for investigation using the correlational and experimental strategies, and the hypotheses about the causality of relationships found in correlational research can be tested experimentally. The results of different research studies on a hypothesis can be inconsistent, with some supporting the hypothesis and others not, and research that shows why the inconsistencies exist can be very informative. For example, a study one of us conducted as a graduate student (Whitley, 1982) showed that two earlier studies obtained conflicting results because of differences in their operational definitions of the independent variable. Sometimes while reading through the research on a topic, you come to realize that an important variable has been overlooked and needs to be included in research on the topic. For example, Shelton (2000) has pointed out that researchers most often study racial prejudice from the perspective of Whites and that Blacks’ perspectives are sought primarily in studies of their experience as targets of prejudice. Models of Blacks’ racial attitudes or of how minority groups process information about their own or other ethnic groups have not been developed.

Research is also necessary to establish the boundary conditions of effects found in earlier research—the conditions under which the effect operates. For example, do effects found in the laboratory hold up in natural settings? As noted in Chapter 1, advances in neuropsychology have provided evidence for the previously controversial idea that new nerve cells develop throughout the lifespan (Kempermann & Gage, 1999). Research can also be conducted to extend the results of prior research to new technologies. For example, research on the effects of violent video games on aggression was an extension of research on the effects of televised violence on aggression (Anderson et al., 2010). Finally, perusal of the research literature can also suggest possible alternative explanations for research results that can be tested in new research. For example, Thompson, Schellenberg, and Husain (2001) demonstrated that the “Mozart effect,” or the finding that people’s performance on spatial tasks improves after listening to music composed by Mozart, can be explained by other processes. They found that listening to Mozart’s music improves mood and increases arousal, and that it is these changes that account for the improved performance. That is, there is nothing special about Mozart’s music, per se; research has shown that many factors which improve people’s mood also improve their cognitive functioning (Thompson et al., 2001).

Logical analysis can lead to ideas for research in several ways. Reasoning by analogy looks for potential similarities between psychological processes and physical or biological processes. McGuire (1964), for example, was interested in the problem of how to prevent people from being influenced by attempts at persuasion and hit on the analogy of inoculation: If injecting a person with a weakened version of an infectious agent can prevent infection by the agent, can presentation of weakened versions of persuasive arguments prevent persuasion when the full-strength arguments are presented? (It can.) One can also take accepted principles and look at them in reverse. For example, primary care physicians list behavioral factors as the primary cause of obesity and stigmatize their overweight patients who do not modify these behaviors (Foster et al., 2003). However, research suggests that weight stigmatization itself increases the likelihood of engaging in unhealthy behaviors, such as binging or failing to exercise (Puhl & Heuer, 2009). Lastly, one can look at the “mirror image” of prior research. For example, if people self-disclose personal information to someone they like, do they also like a people who self-disclose to them? Research suggests they do, even if that person is a new acquaintance (Vittengl & Holt, 2000).

Finally, don’t overlook your everyday experience as a source of research ideas. Every time you ask yourself, “Why do people act that way?” you have a potential research question: Why do people act that way? Singer and Glass (1975), for example, got started on their research on the relationship between perceptions of personal control and stress because they were struck by what seemed to them to be a curious phenomenon: People who experienced the same urban environment (New York City) reacted in very different ways—some developed stress symptoms and hated the city, whereas others found the city exciting and loved it.

Reviewing the Literature

Once you have formulated your research question on the basis of your general background on the topic, it is time to conduct focused research; that is, you now should begin to read and evaluate sources that relate to your focal question. When doing so, you should read sources carefully and keep detailed notes, including keeping track of citation information for those sources (Beins & Beins, 2012). This process is called the literature review. The term literature review requires a little clarification because researchers use it in three ways. First, it is used to refer to the focus of this discussion, the process of collecting theoretical, empirical, and methodological information on a topic. The term is also used to refer to two products of that process: a comprehensive summary and analysis of theory and research on a topic (see Chapter 19) and to the part of the introduction section of a research report that presents the background of the study (see Chapter 20).

Purposes of the literature review. When used to develop the background for a study, the literature review has three purposes. The first is to provide a scientific context for the research and to validate it against the three criteria for a good research question. You want your research to be well grounded in the body of existing scientific knowledge so that it both ties in with and extends what is already there. The literature review helps you generate this context by bringing to light the theory and research relevant to your question. The literature review also lets you determine the important theoretical, practical, and methodological issues that surround your research question. When you report on your research, you will begin by showing the reader why your research was important to the scientific understanding of your topic; this aspect of the literature review gives you that information. Although your formal background in the topic will be helpful, the information in that background might not be specific or current enough to provide an appropriate context for your research question.

The second purpose of the literature review is to avoid duplication of effort. If you find your research question has been addressed a number of times using a variety of methods and has a reasonably firm answer, further research may not be productive. Although replication is important in establishing the reliability and validity of research results, eventually we have enough information to draw firm conclusions, at which point further research may be a waste of effort. However, new perspectives on old questions, such as applications to new settings or populations, can provide new information and so should be pursued. The issue of replication is discussed in detail later in this chapter. Reading major review articles on your topic of interest, if available, can help you answer the question of whether new research is warranted.

The third purpose of the literature review is to identify potential problems in conducting the research. Research reports contain information on the effectiveness of operational definitions, potential alternative explanations that must be controlled, and appropriate ways to analyze the data. Knowing in advance the problems that can arise in your research will help you avoid them. Creating theory and research maps (see Figure 5.3) can assist you with all three goals of a literature review.

Types of information. The purposes of the literature review imply that you should be looking for four types of information. First, you should be looking for relevant theories. Although your background in the topic will make you aware of some of the theories related to your question, make sure you know about all the relevant theories. This knowledge can help you in two ways. First, it may let you reformulate your research question into a comparison of theories, thereby providing more information than if you simply set out to test a single theory. Second, if your results are not consistent with the particular theory you favor, they may be consistent with another theory, which will provide your results with a niche in the knowledge base.

The second type of information to look for is how previous researchers have addressed your question. This information lets you know three things. First, you will know what has been done, allowing you to avoid unproductive duplication. Second, you will know what has not been done; to the extent that your research question—or your approach to answering that question—is novel, your research increases in importance. Third, you will know what still needs to be done to answer the question fully. The results of research studies often leave parts of their questions unanswered or raise new questions; to the extent that your research addresses such questions, it increases in importance.

The third type of information to look for concerns method: how prior research was carried out. This information includes settings, characteristics of participants, operational definitions, and procedures. This knowledge lets you anticipate and avoid problems reported by your predecessors. It can also save you work: If you find operational definitions and procedures that have worked well in the past, you might want to adopt them. There is nothing wrong with borrowing methods used by other researchers; in fact, it is considered a compliment, as long as you give credit to the people who developed them. In addition, using the same or similar methods in studying a phenomenon makes it easier to compare the results of the studies and to draw conclusions from a set of studies.

The fourth type of information to look for concerns data analysis. Research design and data analysis go hand in hand. It is both frustrating and embarrassing to collect data on a question and then realize you have no idea about how to analyze the data to find the answer to your question. Whether your analysis is statistical or qualitative, you must plan it in advance so that your analytic technique matches the type of data you collect (the next chapter touches on this issue again). Clearly, seeing how other researchers have analyzed their data can help you decide how to analyze yours. If you don’t understand the statistical techniques used in a study, consult a textbook or someone who has experience using the techniques. Huck, Cormier, and Bounds (1974) have written a very useful book about how to interpret the statistics used in research reports.

Primary versus secondary sources. Information about research can be found in either primary sources or secondary sources. A primary source is an original research report or presentation of a theory written by the people who conducted the research or developed the theory. A primary source will include detailed information about the research or theory laid out in complete detail. Research reports published in professional journals are examples of primary research sources. They provide complete explanations of why the research was conducted, detailed descriptions of how the data were collected and analyzed, and the researchers’ interpretations of the meaning of the results. Original presentations of theories can be reported in books, as Locke and Latham (1990) did with their goal-setting theory of work performance, or in professional journals, as Abramson, Metalsky, and Alloy (1989) did with their attributional theory of depression.

A secondary source summarizes information from primary sources. Examples of secondary sources include the introduction and discussion sections of research reports, journal articles and book chapters that review what is known about a topic, and textbooks. Secondary sources can also include nonprofessional publications such as newspapers, websites, and television programs. Secondary sources are useful because they provide information from primary sources in concise form, compare and contrast the strengths and weaknesses of studies and theories, and point out gaps in the research literature and topics for future research. Because secondary sources are summaries, they necessarily omit information from the primary sources. As a result, secondary sources sometimes provide inaccurate descriptions of the research results and the meaning of those results. For example, Friend, Rafferty, and Bramel (1990) describe the ways in which the results of Asch’s conformity study have been incorrectly described in secondary sources and Sackett, Hardison, and Cullen (2004) discuss how research on stereotype threat, which addresses how awareness of one’s own group’s stereotypes can hinder performance, has been oversimplified in the popular press. Therefore, when you find an interesting study described in a secondary source, you should go back to the original research report to see what it actually says.

Where to find information. Sources of information for literature reviews can be classified as published or unpublished. Published sources consist of professional journals and books and receive wide distribution to academic libraries. Most research and much theoretical work in behavioral science is published in professional journals. An important characteristic of most articles published in professional journals is that they have undergone peer review. Peer review is a process in which an article is evaluated prior to publication by experts on its topic and, in the case of research reports, the methodology it uses. If the article does not meet the quality standards set by the journal editor and evaluated by the reviewers, the report will not be published. Chapter 20 describes the review process in more detail; for now, let’s view it as a quality check.

Books are used to publish research reports in many areas of behavioral science, such as sociology and anthropology, especially reports of long-term field studies. In other areas, such as psychology, professional books are used primarily for literature reviews, the presentation of theories, and methodological issues, usually on a single topic or set of related topics. Books can be classified as either monographs or edited books. Monographs are written by one author or a team of authors; in edited books, each chapter is written by an author or a team of authors, with an editor or a team of editors contributing opening and closing chapters that provide a context for the other chapters. Textbooks, of course, provide overviews of topics at various levels of detail and sophistication. Introductory-level texts provide only broad and often highly selective pictures of a field, designed for students with little background on the topic. Specialized graduate-level texts, in contrast, go deeply into a topic, analyzing the theories and research methods used. Professional books and textbooks are usually, although not always, peer reviewed, but the review criteria are often less stringent than those for journal articles.

Unlike published research, unpublished research reports receive only limited distribution. This grey literature includes conference presentations, technical reports, white papers, standards, policies, and newsletters from professional associations. The PsycEXTRA database, maintained by the American Psychological Association (apa.org), has over 100,000 such records. Reports of research given at conventions and other professional meetings are also available through the Educational Resources Information Center (ERIC; www.eric.ed.gov). Programs from major conferences are often archived on the association’s website; conference papers not archived at PsycEXTRA or ERIC may be available from the authors. Research presented at a conference also may later be published, so you should search a database such as PsycINFO by author and topic to check this possibility. Rothstein and Hopewell (2009) provide detailed information about searching this literature.

Technical reports are summaries of research done under contract to a business or government agency; these may be available on the agency’s website. For example, an annual report on crime in the United States can be found on the Federal Bureau of Investigation website (www.fbi.gov/research.htm). The Catalog of U.S. Government Publications, which lists and indexes publications from U.S. government agencies, including research reports, is available at catalog.gpo.gov. Reports completed for private industry and foundations are increasingly available on the Internet; for example, the Education Testing Service website (www.ets.org) has a report on identifying reading disabilities in English language learners (Shore & Sabatini, 2009). Some technical reports are also available from PsycEXTRA and this site archives older reports that may have been removed from an agency’s website. Master’s theses and doctoral dissertations are normally held only at the library of the university where the work is done, but copies may be available on the university’s website or through Interlibrary Loan. Dissertation Abstracts International indexes doctoral dissertations. Digital or microfiche copies of dissertations can be purchased from ProQuest/UMI, the company that publishes the index.

Authors of research reports are a resource for obtaining information that was not included in the original report, such as a copy of a measure or a set of stimuli. The author may also be able to provide information on the topic of the article that has not yet been published and with advice on other sources of information that are available. The first page of most journal articles includes a footnote giving the postal and electronic mail addresses of one of the authors (usually the first author) and contact information for researchers is typically available on their institution’s website. Be aware, however, that the ready availability of author contact information has resulted in researchers being inundated with requests for research assistance. Before you write an author, be sure to check their website and/or their published articles to determine whether the information you need is already available. Do not expect an established researcher to do your work for you; for example, we have had requests for copies of our research articles simply because the student could not find a copy in her library—that is what interlibrary loan is for. We have also had students ask us to explain commonly used statistical analyses or to offer recommendations about the literature they should read. Be respectful of a researcher’s time and ask only those questions you truly cannot find the answer to using local resources or professors at your own institution.

Library research tools. It used to be that the physical holdings of one’s university library were crucially important. Today, of course, an astonishing amount of information can be accessed from electronic devices and the line between resources available from specific libraries or from the broader World Wide Web is difficult to draw; indeed, you may give little thought to where information is housed. Search engines allow you to readily access information; typing in an author’s name and article title, for example, will often lead you directly to a published manuscript. Most journals now also appear in both print and electronic form, although your access to these journals will depend on the services to which your university or local library subscribes. If you personally subscribe to a journal, you may also have electronic access through the publisher; this access may be extended to other journals offered by that publisher. There are also peer-reviewed journals which publish only electronic manuscripts (see www.psycline.org/journals/psycline.html, for a list of electronic journals in psychology and the social sciences by title, topic, and key words). Books are also increasingly likely to appear in electronic form through sites such as Google Scholar.

This easy access makes literature searching seem seductively simple: sit down at the computer, type in what you are looking for, and sources come up. Unfortunately, there are clear limits to this approach and it may not be the most effective way to locate information. Be aware that “Googling” a topic will provide links to frequently accessed articles and websites, but this is not the same as identifying the most relevant or most important research in an area. Which items come up first depends on how a particular search engine ranks the content; the result is that irrelevant articles may appear first and relevant articles may not be captured by your search. Similarly, Wikipedia provides overviews of countless topics in the social sciences, but the quality of this information depends on the expertise of the people who created the entry; “Googling” and Wikipedia might be a good place to begin one’s preliminary search, but should not be relied on for the focused stage of research (and the primary research sources cited in sites such as Wikipedia should definitely be verified).

To be an effective researcher, you must take the time to learn the tools that will help you find the best scholarly information about your topic of interest. One such tool is the library’s online catalog, which indexes the library’s holdings in the form of books, periodicals, government documents, dissertations and theses written at the institution, audio and visual records, and other materials. The catalog can be searched by authors’ names, titles, subjects, and key words. Most universities offer online access to databases, such as Psyc- INFO, PsycARTICLES, Academic Search Premier (EBSCOhost), and Sociological Abstracts. You may be able to access these databases both on and off campus; some libraries also partner with other universities and you may be able to access the resources of those institutions.

The mechanics of searching a computerized index vary depending on the particular software a library uses. Constructing a good search strategy requires knowledge both of the topic you are researching and of the way the search software operates, including the list of terms that you tell the program to look for in the index. As Durlak and Lipsey (1991) described their experience using a psychological database: “We discovered … that only one of every three entries appearing in our computer-generated study lists was relevant [to our research] and approximately two thirds of the relevant studies were not picked up via the computer search” (p. 301). Kidd, Meyer, and Olesko (2000) review 20 databases that are relevant to psychology and offer tips on how to use them; Beins and Beins (2012) provide detailed information about how to effectively search these sources. Library instruction is also likely available at your institution.

Because research reports, theoretical articles, and literature review articles cite the studies on which they are based, a second source of studies is the bibliographies of these publications. If one or a few articles are central to the topic under review, you can conduct a citation search. Social Sciences Citation Index (SSCI) indexes all the sources cited in articles published in major journals in the social and behavioral sciences. Therefore, if Nguyen and Jones have written a particularly important article on a subject, you can look up all the subsequent journal articles that cited Nguyen and Jones’s work; these articles probably deal with the same topic and so are probably relevant to your literature review. Reed and Baxter (2003) explain how to use SSCI. PsycINFO also includes information about how often an article is cited, but only in other articles in its database.

What should you do if you conduct a literature search and cannot find information relevant to your topic? Your first step should be to think about the search you conducted. If you conducted a computer search, did you use the correct search terms? Each index has a thesaurus that lists the terms the index uses to categorize articles; if you don’t use these “official” terms, you might not find what you’re looking for. If you are confident that you’ve used a correct search strategy, you must then ask how researchable your topic is. If no one has ever conducted research on your question before, it might be because no one has been able to find a way to do so; alternatively, you might be breaking new ground and therefore be dealing with an especially important question. Also, keep in mind that journals are reluctant to publish research results that do not support the hypotheses tested (Greenwald, 1975); consequently, other people may have done research on a topic and have been unable to find support for their hypotheses, so their research has not been published. One way to check on this possibility is by using the grey literature, as discussed above, or accessing the so-called invisible college: informal networks of people who conduct research on a topic. These people may be able to provide information about research that hasn’t made it into print. Websites such as the Community of Science (www.cos.com) and the Social Psychology Network (www.socialpsychology.org) allow you to search for experts by your topic of interest.

Evaluating information. Once you’ve completed your search, much of the information you will review will be from research reports. Novice researchers often tend to accept the information in these reports, especially those published in professional journals, rather uncritically. Because these reports appear in peer-reviewed journals, the reasoning goes, they must be correct; who am I to question the judgments of experienced researchers, reviewers, and editors? However, as noted in the previous chapter, no study is perfect. Therefore, read research reports critically, keeping alert for factors, such as alternative explanations of results, that might lessen the validity of the conclusions. Take these validity judgments into consideration when formulating your hypotheses, giving the most weight to the information that you judge to be most valid. The factors that contribute to the validity of research are discussed throughout this book, and Box 5.2 lists some questions you should bear in mind while reading research reports.

To give you practice in applying such questions to research reports, Huck and Sandler (1979) have compiled summaries of problematic studies. Working through their book will help you develop the critical sense you need to evaluate research reports. An astonishing amount of information is now readily available on the Internet but evaluating the accuracy of this information requires due diligence. As Driscoll and Brizee (2012) note, the ready availability of such information makes it tempting to accept whatever you find. Rather than succumb to this temptation, develop the skills you need to evaluate the information on the Web. In Box 5.3, we offer strategies for effectively doing so.


Box 5.2 Criteria for Evaluating Research Reports

When evaluating a research report, ask the following questions. These questions are phrased primarily in terms of experimental research, but the same principles apply to other research strategies.



	1.

	Internal validity: Might differences between groups be accounted for by something other than the different conditions of the independent variable?







	a.

	Were research participants randomly assigned to groups so that there was no systematic bias in favor of one group over another? Could bias have been introduced after assignment of participants because of different dropout rates in the conditions?




	b.

	Were all the necessary control groups used, including special control groups in addition to the baseline group to account for possible alternative explanations? Were participants in all groups treated identically except for administration of the independent variable?




	c.

	Were measures taken to prevent the intrusion of experimenter bias?




	d.

	Were measures taken to control for possible confounds, such as history, statistical regression, order effects, and so forth?







	2.

	Construct validity: Did the researchers use appropriate operational definitions of their independent and dependent variables?







	a.

	Is there evidence for the validity of the operational definitions?




	b.

	How good is that evidence?







	3.

	Statistical validity: Were the data analyzed properly?







	a.

	Was the statistic used appropriate to the data?




	b.

	Were the proper comparisons made between groups? For example, were follow-up tests used in multigroup and factorial designs to determine which differences in means were significant?




	c.

	Were the results statistically significant? If not, was there adequate statistical power?







	4.

	Generalization: Did the research have adequate external and ecological validity?







	a.

	Research participants: From what population was the participant sample drawn? Is it appropriate to the generalizations the authors want to make?




	b.

	Experimental procedures: Did the operational definitions and research setting have adequate realism?




	c.

	Did the researchers use enough levels of the independent variable to determine if there was a meaningful relationship with the dependent variable?




	d.

	Are the necessary independent variables included to detect any moderator variables?







	5.

	Going from data to conclusions:







	a.

	If the study was designed to test a theory, does the theory clearly predict one experimental outcome over another? Do the researchers state an explicit hypothesis? If not, is one easily identifiable?




	b.

	Can all the steps and all the assumptions from theory to prediction be clearly stated?




	c.

	Can all the steps and assumptions from data to conclusions be clearly stated? Are all the conclusions supported by data?




	b.

	Are the conclusions consistent with the research strategy used? For example, are causal conclusions drawn only when a true experiment is conducted?







	6.

	Of what value is the research? (No attempt has been made to order the following list in terms of importance.)







	a.

	Is the size of the relationship found large enough to have practical significance in terms of the goals of the research?




	b.

	Does it provide an answer to a practical problem?




	c.

	Does it have theoretical significance?




	d.

	Does it suggest directions for future research?




	e.

	Does it demonstrate previously unnoticed behavioral phenomena?




	f.

	Does it explore the conditions under which a phenomenon occurs?




	g.

	Does it represent a methodological or technical advance?





Source: Adapted from Leavitt (1991)



In closing this section on literature reviewing, we note that although Figure 5.1 shows literature reviewing and the next element in the hypothesis formulation process, formulating hypotheses, as separate elements, they are actually concurrent, interdependent processes. You will use the information from the literature review to help you refine your general research question into a specific hypothesis. Simultaneously, as your hypothesis becomes more specific you will find yourself in need of more specific information from the literature review, such as the advantages and disadvantages of different operational definitions and variables that you must control in order to rule out alternative explanations for your results. You may also need to continue your literature review after you have analyzed your data as you search for possible explanations of unexpected findings and look for the ways in which those findings fit in with what is already known about your topic.

Formulating Hypotheses

Once you have formulated your research question and refined it based on the information derived from your literature review, you must formulate one or more specific hypotheses to test in your research. Each hypothesis you formulate will take two forms: a narrative research hypothesis and a statistical hypothesis.

Research hypotheses. The research hypothesis states an expectation about the relationship between two variables; this expectation derives from and answers the research question, and so is grounded in prior theory and research on the question. For example, for the research question “Is self-esteem related to premarital romantic jealousy?” the research hypothesis (based on a thorough literature review) could be stated as “Unmarried members of romantic relationships who have low self-esteem will exhibit more romantic jealousy than will unmarried members of romantic relationships who have high self-esteem.”

Notice that the hypothesis specifies that a negative relationship exists between self- esteem and jealousy—low self-esteem is associated with high jealousy—not just that some unspecified type of relationship exists. Because of this specificity, the results of a study can unambiguously support or refute the hypothesis: Any outcome other than one in which low self-esteem is related to high jealousy means the hypothesis is wrong. An ambiguous research hypothesis, in contrast, can render the results of the research ambiguous. Consider the hypothesis “There is a relationship between self-esteem and jealousy” and this empirical outcome: High self-esteem is related to high jealousy. In one sense, these results support the hypothesis: There is a relationship between the variables. Yet the results directly contradict the relationship suggested by the results of the literature review. What are we to conclude? In this example of a single simple hypothesis, we can, of course, conclude that the research hypothesis “that we really meant to test”—the unambiguous hypothesis—was not supported. However, in research that tests multiple complex hypotheses, the conclusions may not be so clear-cut (Wampold, Davis, & Good, 1990). It is therefore always best to state research hypotheses in terms of specific relationships.


Box 5.3 Information from the Internet

Because there are no controls, such as peer review, over the quality of the information posted on most Web pages, there are additional factors to consider when evaluating research reports posted on the Internet. Some factors to consider include the following:



	1.

	Evaluate the Accuracy of the Web document.







	a.

	Is the author of the page listed and, if so, what are his or her credentials or level of expertise regarding the topic of the page? As Beck (1997) notes, answering this question can be surprisingly difficult because, even if the author is listed, her or his qualifications often are not. Moreover, the name listed on the page may be a Web master rather than the page author (Kapoun, 1998). Make sure you can distinguish between the two and, more generally, take the time to determine whether the author is a well- known, respected researcher on the topic.




	b.

	Who is sponsoring the Web page? As Henninger (1999) notes, you should look for sponsors who are from reputable organizations that do not have a financial interest in the topic; examples include well-known colleges, universities, research institutes, or public service organizations. She further points out that college or university Web sites may contain both official pages and unofficial personal pages; unofficial pages should be evaluated with greater scrutiny to ensure they reflect the most up-to-date scholarship.







	2.

	How Objective is the Information Provided?







	a.

	There are several questions you can ask to determine whether the information provided on a Web site is objective. Look for information about the Web page’s sponsor and whether contact information for that sponsor is listed. Then, ask for whom the site was written and for what purpose (Kapoun, 1998). Was the Web page designed to sell a product or service or to advocate a particular position on a political or social issue? If so, does the sponsor have a vested interest in selling a product or service and is the provided information biased toward doing so? If the site is sponsored by an advocacy organization, are the described research results biased toward their position on the issue and/or are studies with a different perspective downplayed or omitted (Henninger, 1999)?




	b.

	Another factor to consider is whether the information provided on the page is based on scholarly research or the authors’ opinion. Use only those pages that include citations that you can verify in the scholarly literature on your topic. Look for sources that offer a good balance of primary and secondary sources. Avoid sources that make broad generalizations or that overstate or oversimplify the topic (Driscoll & Brizee, 2012).







	3.

	Is the information up-to-date?





There are several clues you can use to evaluate whether a page is current, including the date it was posted, when the page was last revised or edited, and whether provided links are current (Kapoun, 1998). Be careful about relying on pages that appear to be out of date.



Statistical hypotheses. The statistical hypothesis transforms the research hypothesis into a statement about the expected result of a statistical test. The research hypothesis “People low in self-esteem exhibit more romantic jealousy than people high in self-esteem” can be stated as either of two equivalent statistical hypotheses: (1) “There will be a significant negative correlation between scores on a measure of self-esteem and scores on a measure of romantic jealousy” or (2) “People classified as low on self-esteem will have significantly higher mean scores on a measure of romantic jealousy than will people classified as high on self-esteem.” The results of the appropriate statistical test can be compared to the statistical hypothesis to determine its validity.

The statistical hypothesis must accurately represent the research hypothesis. If the statistical hypothesis is not congruent with the research hypothesis, then the results of the statistical test will not provide accurate information to use in drawing conclusions about the validity of the research hypothesis. Consider the following example from Huck and Sandler (1979): Two educational researchers were interested in whether giving students classroom instruction on material covered by a textbook in addition to having them read the textbook would improve their scores on a test of the textbook material. Students were divided into three groups: Group 1 read the textbook and received classroom instruction on the material covered by the book, Group 2 just read the book, and Group 3 received classroom instruction unrelated to the topic of the book. At the end of the experiment, all the students took a 30-point test on the material the book covered; the groups’ mean scores are shown in Table 5.1. The researchers statistically tested their hypothesis that additional instruction would improve learning by comparing the mean score of Group 1 to the combined means of the other two groups. Notice the following:



	1.

	The research hypothesis was that students who both received classroom instruction and read the textbook (Group 1) would do better than students who only read the textbook (Group 2).




	2.

	The research hypothesis transforms into the statistical hypothesis that the mean score of Group 1 would be greater than the mean score of Group 2. Group 3 is irrelevant to the research hypothesis, which does not say anything about students who have had no instruction (although the other groups could be compared to Group 3 to see if instruction had any effect at all on students’ knowledge of the topic).




	3.

	The researchers tested a different statistical hypothesis: that the mean of Group 1 was greater than the average of the means of Groups 2 and 3. Consequently, the results of the statistical test told the researchers nothing about the validity of their research hypothesis.





TABLE 5.1

Mean Scores Illustrating a Test of the Wrong Statistical Hypothesis



The research hypothesis called for a comparison of Groups 1 and 2, but the tested hypothesis was Group 1 versus the combination of Groups 2 and 3.


	Group


	1

	2

	3


	Textbook and Instruction

	Textbook Only

	No Textbook and No Instruction


	25.06

	21.66

	13.41




Figure 5.4 illustrates the way in which the process of hypothesis formulation affects the conclusions drawn about the validity of theories (or other bases for research questions). The solid line shows that a theory leads to the formulation of a research question. The question is stated as a research hypothesis, which is transformed into a statistical hypothesis. The statistical hypothesis is compared to the results of the appropriate statistical test. The broken line indicates the chain of conclusions drawn from the research results. Conclusions about the status of the research hypothesis (confirmed or disconfirmed) are based on the match between the statistical hypothesis and the results of the statistical test. The conclusions drawn about the research hypothesis are correct if and only if the statistical hypothesis is congruent with the research hypothesis. Similarly, the correctness of the answer to the research question depends on the validity of the conclusions drawn about the research hypothesis, and the validity of the conclusions drawn about the theory depend on the correctness of the answer to the research question. In essence, then, the validity of all tests of theory (and of other types of research) depends on congruence between the research hypothesis and the statistical hypothesis. This congruence, in turn, is partly a function of the specificity of the research hypothesis: The more specific the research hypothesis, the easier it is to formulate a congruent statistical hypothesis. The specificity of the research hypothesis depends strongly on the clarity and specificity of the theory being tested.
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FIGURE 5.4

Hypothesis Formulation and Inference in Research.

In problem formulation, research hypotheses are derived from research problems, which are themselves derived from theory; the statistical hypothesis phrases the research hypothesis in terms of what the results of the statistical test would look like if the hypotheses were correct. The results of the statistical test are compared to the statistical hypothesis. In inference, use the statistical hypothesis to determine the implications of the results of the statistical test for the research hypothesis, and then determine the implications of the outcome of the research—whether or not the hypothesis was supported—for answering the research problem and for the theory.

Designing the Study

Once you have formulated your hypotheses, you can design your study. In designing a study you must answer five questions:



	1.

	“How will I conduct the study?” The answer to this question includes choosing a research strategy and a specific design within the chosen strategy. A research design is the specific way in which a strategy is carried out; for example, as shown in Chapter 9, there are a number of ways of carrying out the experimental strategy.




	2.

	“What will I study?” This question is answered by your choice of operational definitions for the hypothetical constructs you are studying.




	3.

	“Where will I conduct the study?” Will you use a laboratory or field setting? What specific laboratory set-up or field location will you use?




	4.

	“Whom will I study?” What population will you sample for your research participants and what sampling technique will you use? If you collect data from members of minority groups, you must design your research to take the groups’ cultures into account. See the Guidelines on Multicultural Education, Training, Research, Practice, and Organizational Change for Psychologists, adopted by the American Psychological Association (2002b) and Knight, Roosa, and Umaña-Taylor (2009) for factors to consider when conducting research with members of specific groups.




	5.

	“When will I conduct the study?” Will time factors such as hour of the day or season of the year affect the phenomenon you will study? Do you want to take a cross sectional or longitudinal approach to your study?





Answers to these questions are discussed in Chapters 9 through 15; however, the process of answering these questions is related to the process of hypothesis formulation in two ways. First, if you have difficulty in answering any of these questions, you will want to expand your literature review or seek advice from others to find the answers. Second, you must check the feasibility of your answer to each question; that is, ask yourself, “Are the resources needed to carry out the study in this way available to me?” If the answer is no, you might have to reformulate your hypothesis, reformulate your research question, or even select a new topic.

Writing the Research Proposal

After you have decided on a research design, you should write a research proposal; you will be required to do so for a thesis or dissertation or to apply for a grant. The proposal should lay out the theoretical and empirical bases for your research question and hypotheses (that is, their scientific context) and the research design you intend to use. The proposal serves two functions. First, the process of writing down the background for and design of your study helps you identify any missing elements. In presenting the reasoning behind your hypotheses, for example, you might find a gap in the logic underlying your derivation of the hypotheses from the theory that they are intended to test. Second, you can have other people read the proposal so that they can find any problems in background or design you might have overlooked. A fresh eye, unbiased by the researcher’s intense study of a topic, can bring a new, useful perspective to the research question, hypotheses, and design. How detailed you make the proposal depends on its purpose. A thesis or dissertation proposal (called a prospectus) will be highly detailed; a grant proposal or one that you prepare for your own use may contain less detail. In either case, any problems found in the research proposal must be dealt with by backing up in the process shown in Figure 5.1 until a resolution can be found.

Once you have validated your research proposal by ensuring that it is as problem-free as possible, you can begin your project. For now, let’s move on to some other issues surrounding research questions: replication research, designing research for utilization, and sources of bias in the hypothesis formulation process.
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Replication Research

Replication—the repeating of experiments to determine if equivalent results can be obtained a second time—has an ambiguous status in science. On the one hand, scientists and philosophers of science extol the virtues of and necessity for replication; on the other hand, replication research that is actually conducted is held in low esteem and is rarely published (Neuliep & Crandall, 1990, 1993b). This section explains the two forms that replication research can take and their relation to replication’s ambiguous status in science, the implication of successful and unsuccessful replication research, and some issues to weigh when planning replication research.

Forms of Replication

Replication research can take two forms. Exact replication seeks to reproduce the conditions of the original research as precisely as possible, to determine if the results can be repeated. Exact replication is the less valued form of replication, being seen as lacking in creativity and importance and as adding little to the scientific knowledge base because it duplicates someone else’s work (Mulkay & Gilbert, 1986; Neuliep & Crandall, 1990). This bad reputation exists despite the fact that duplication performs an important function—it protects against error. Any research result that confirms a hypothesis has a specifiable probability of being wrong due to random error—the Type I error. However, the more often an effect is duplicated, the more confidence we can have in the validity of the results: It is unlikely that random error would cause the hypothesis to be confirmed every time the experiment was conducted. Flaws in research designs and procedures can also lead to incorrect results that should not hold up in a properly conducted replication. The importance of this error detection function is emphasized by the facts that researchers are eager to conduct exact replications when they suspect that there is a problem in the original research (Reese, 1999) and that replication studies are published when they demonstrate error (Neuliep & Crandall, 1990). Amir and Sharon (1990) present several examples of influential pieces of psychological research that subsequent researchers were unable to replicate; Reese (1999) discusses factors that could account for the partially successful and unsuccessful replications of Istomina’s (1948/1975) study comparing children’s memory in game contexts compared to lesson contexts.

The second form of replication research, conceptual replication, tests the same hypothesis (concept) as the original research, but uses a different setting, set of operational definitions, or participant population (Reese, 1999). The purpose of conceptual replication is to test the generalizability of research results, to see how well they hold up under new test conditions. For example, a principle that holds up well when a variety of operational definitions is used has a higher probability of being correct than one that can be demonstrated only under one set of operational definitions. The latter circumstance leads to the suspicion that the effect found in the original research was caused by some unique characteristic of the operational definitions rather than by the hypothetical constructs that the operational definitions were intended to represent. In addition, a principle that can be replicated in a variety of settings and with a variety of populations has a higher probability of being a general principle than does a principle limited to a specific set of conditions. We discuss the issue of generalizability in Chapter 8.

Implications of Replication Research

As shown in Table 5.2, replication research can have important implications for the principle being tested. These implications are functions of the type of replication conducted and whether or not the replication was successful in terms of obtaining results equivalent to those of the original research. A successful exact replication supports the principle being tested. Although the replication increases confidence that the principle is correct under the original test conditions, we don’t know how well the principle will perform under other circumstances. A successful conceptual replication both increases confidence that the principle is correct and extends knowledge of the principle’s applicability beyond the original test conditions. The greater the variety of conditions among a set of successful conceptual replications, the more widely applicable the principle.

Unsuccessful replications are less easy to interpret. The crux of the problem is that there is no way, given one study and one replication, of knowing where the error lies. Perhaps, as implied by the unsuccessful replication, the original study was flawed or suffered from a Type I error. However, it is also possible that the replication was flawed or suffered from a Type II error—incorrectly accepting the null hypothesis (Neuliep & Crandall, 1990). The original researchers may have underreported procedural details that could have influenced the results; if these procedures were changed in the replication, such as exact instructions or experimenter sex, this might account for the different results. For example, children’s attitudes toward the other sex depend on their age; if the original study omitted this information and the replication used younger respondents, this factor might account for the different results (Reese, 1999). Therefore, failed replications should themselves be replicated before we draw firm conclusions from them. With this caveat in mind, we can say that a failed exact replication damages the principle it tests, suggesting that the principle is not valid. A failed conceptual replication limits the principle’s generalizability. It shows that the principle doesn’t work under the conditions of the replication, but says nothing about the validity of the principle under the original research conditions or under any conditions in which it has not been tested.

TABLE 5.2

Implications for the Principle Being Tested of the Success of the Replication and the Type of Replication




	Result of Replication


	Type of Replication

	Successful

	Unsuccessful


	Exact

	Supports the principle

	Damages the principle


	Conceptual

	Supports and extends the principle

	Limits the principle




Note: Adapted from Rosenthal and Rosnow, 2008, p. 112

Considerations in Conducting Replication Research

Given the relatively low status of replication research among scientists and the possible difficulty of fitting the results of such research into the body of scientific knowledge, is it worth doing? Replications are worth doing and are quite frequently conducted, although conceptual replications are much more common than exact replications and replications are frequently conducted in conjunction with tests of new hypotheses, called replications and extensions (Neuliep & Crandall, 1993a). The greater frequency of conceptual replications and of replications and extensions is probably due to their ability to produce new information through generalization of the replicated principle and the testing of new hypotheses. The question, then, is not should you do replication research, but under what conditions should you do replication research? Two factors must be considered in answering this question: the importance of the hypothesis tested in the study you’re considering replicating and the amount of research already conducted on the hypothesis.

Importance of the hypothesis. The first consideration is the importance of the information you expect to gain from a replication. Replications are important to the extent that they test major hypotheses and can add new information about those hypotheses. As noted in the discussion of the characteristics of a good research question, the importance of a hypothesis is proportional to its importance to the theory from which it derives. Important hypotheses should be replicated when either of two conditions apply. The first condition is when there is reason to suspect a problem with the original research; a replication can be conducted to investigate this possibility. Two circumstances could lead to such a suspicion. First, someone could notice a possible alternative explanation for the results of the research. A replication can test the validity of that alternative explanation. For example, small-group researchers were once excited about a phenomenon called the “risky shift”: Decisions made about the best solution to a problem after a group discussion appeared to be riskier (that is, to involve a higher probability of incurring a loss) than individual decisions by group members prior to the discussion (see Myers & Lamm, 1976). However, because of the nature of the problems used in the research, most group members made initial choices that were slightly risky. Other researchers therefore decided to see what would happen with problems that led to relatively conservative (nonrisky) individual initial decisions. These researchers hypothesized that group decisions went in the same direction as the individual initial decisions but were more extreme; that is, slightly risky individual initial decisions led to riskier group decisions, but slightly conservative individual initial decisions would lead to group decisions that were even more conservative. This alternative hypothesis was confirmed, and the “risky shift” was shown to be a special case of the more general principle expressed in the alternative hypothesis.

The second circumstance that could lead to suspicion of a problem with the original research is that its results contradict or don’t fit in well with an established theory or principle. Although the logical positivist epistemology says that the validity of theories should be judged by the results of research, rather than judging the validity of research by its consistency with theory, the epistemology also says that theories should be judged by the weight of the evidence that bears on them. Therefore, if many studies support a theory and one does not, the inconsistent study is suspect. That study still deserves replication, however, because its nonconforming results might be due to some special feature of its design. If further research confirms the validity of the unsuccessful replication and shows that the failure to replicate was due to a specific aspect of the replication’s design, then that aspect represents a limitation of the theory. For example, a theory might do well in explaining some forms of aggression but not others.

The second condition for replicating an important hypothesis is to test its generalizability. This kind of replication is important because it helps define the boundary conditions of a theory—the circumstances under which it does and does not work. Research on cognitive dissonance theory, a classic theory in social psychology, provides an example of this process. As originally formulated (Festinger, 1957), the theory was relatively simple: If people perform actions that contradict their beliefs, they experience an unpleasant state called cognitive dissonance. People are motivated to reduce this unpleasantness; one way in which they can do so is by changing their beliefs to fit their behaviors. Replication research, however, has shown that this kind of belief change occurs only under a very narrow set of conditions (Cooper & Fazio, 1984). The effect of cognitive dissonance on belief change is limited by these boundary conditions.

Avoiding overduplication. The second consideration in planning a replication study is the amount of replication already done. Although replication research is valuable, one must avoid overduplication of well-established effects. That is, after a certain point, principles become well enough established that replication wastes resources. For example, discussing research on the use of tests of cognitive and perceptual abilities to predict job performance, Schmidt (1992) wrote that

as of 1980, 882 studies based on a total sample of 70,935 subjects had been conducted relating measures of perceptual speed to the job performance of clerical workers. … For other abilities, there were often 200–300 cumulative studies. Clearly, further research on these relationships is not the best use of available resources. (p. 1179)

Well-established effects should be replicated only if there is some strong reason to do so, such as the testing of alternative explanations or an important aspect of generalization. When is a principle well enough established not to require further replication? Unfortunately, there is no agreed-on answer to this question (Lamal, 1990), although journal editors do agree that a principle can reach the point of needing no further replication (Neuliep & Crandall, 1990). In the absence of objective criteria for determining how well established an effect is, perhaps the best indicator is consensus: If psychologists familiar with a topic believe that no further replication of an effect is needed, replication would probably not be useful.
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Designing Research for Utilization

Application is one of the three aspects of behavioral science, yet the results of behavioral science research are often not used in applied settings. In psychology, for example, few practicing psychotherapists see science or research as valuable tools for their clinical practice (Baker, McFall, & Shoham, 2008), and commentators in other areas of behavioral science also report low rates of use of research results (see Dempster, 1988; Ruback & Innes, 1988). This section examines two issues: the factors affecting knowledge utilization and the design of research for utilization.

Knowledge Utilization

When the topic of a research report is relevant to the work of practitioners or policy makers in applied settings, they use two criteria to determine if the results of the research are usable: a truth test and a utility test (Weiss & Buculavas, 1980). The truth test determines the practitioner’s perception of the validity of the research and has two aspects, research quality (was the research conducted by proper scientific methods?) and conformity to user expectations (are the results compatible with the practitioner’s experience, knowledge, and values?). The utility test determines the practitioner’s perception of the usefulness of the research results for guiding action, either through direct intervention or by providing alternative approaches to problems. It also has two aspects, action orientation (does the research show how to make a feasible change in things that can be feasibly changed?) and challenge to the status quo (does the research challenge current philosophy, program, or practice? does it offer new perspectives?). The results of research are likely to be used only if they pass both tests. In addition, if the practitioner or policy maker is a member of an organization, the results of the research must also fit the organization’s goals, official policy, and image (Weiss, 1984). For example, even good research results are likely to be ignored or dismissed as irrelevant if they contradict a policy on which an organization or its influential members stake their public image or personal power (Archer, Pettigrew, & Aronson, 1992; Calder, Phillips, & Tybout, 1981; Ruback & Innes, 1988; Wells, 1978).

In formulating a research question, the researcher has reasonably direct control over three of these four aspects. A thorough background in the field of application provides a basis for formulating research questions that can challenge the status quo and have an action orientation, and research competence will result in valid research. Background must be gained through experience and course work in the area of application, and the design of valid research is the concern of the remaining chapters of this book. Therefore, the rest of this discussion will concern factors to consider in designing action-oriented research.

Design Considerations

Three components of research affect its action orientation as perceived by policy makers: the independent and dependent variables, the research participants, and the research setting (Calder et al., 1981; Cooper & Locke, 2000; Ruback & Innes, 1988).

Independent and dependent variables. Independent variables studied in applied research can be divided into two categories (Ruback & Innes, 1988; Wells, 1978). Policy variables are those over which practitioners or decision makers in the applied setting have some degree of control and can manipulate by changing policies or procedures to bring about changes in the behaviors they affect. Estimator variables are those that affect behavior in the applied setting but that practitioners and policy makers cannot or do not control and so cannot manipulate. Estimator variables can, however, be useful in understanding and predicting (estimating the level of) the behaviors they affect. Consider, for example, Figure 5.5, which reproduces the portion of Locke and Latham’s (1990) goal-setting theory of work performance described in Chapter 1. The figure includes six variables that affect work performance. Only two of these variables—goal difficulty and worker ability—are under the control of managers in a work setting: Managers can set difficult goals and select the most able applicants as employees or train current employees to high levels of ability. These variables are therefore policy variables. The other four variables—goal value, expected level of success, goal acceptance, and work motivation—are beliefs and psychological states of the workers that managers cannot directly control. Practitioners and policy makers are more likely to see research that uses policy variables as independent variables as usable because policy variables are action oriented—they can be controlled.

Estimator variables can be useful in understanding how policy variables work. For example, if a program instituted to use difficult goals to improve work performance is not sufficiently effective, knowledge of the estimator variables involved in the process can suggest possible sources of the problem. One possibility is that the difficult goals led to such low expectations of success that goal acceptance and therefore work motivation were low. Additional programs could then be instituted to increase the levels of these variables, based on theories that include policy variables that can affect them. Also note that although the estimator variables used in this example were beliefs and psychological states, situational factors can also be estimator variables. For example, employers want to minimize the turnover of good employees, but a major factor affecting an employee’s likelihood of quitting is the availability of other jobs (Landy, 1989), a factor not under the employer’s control and therefore an estimator variable.
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FIGURE 5.5

Selected Variables From the Goals-Setting Theory of Work Motivation (Locke & Latham, 1990).

People place more value on a more difficult goal but have lower expectations of success for it. The higher the goal value and level of expected success, the more likely people are to accept the goal. Greater goal acceptance leads to higher work motivation, which, in combination with ability at the task, affects level of work performance.

Dependent variables studied in applied research can vary in their utility to practitioners and policy makers. A high-utility dependent variable is one that practitioners and policy makers consider to be important. Some problems and the variables associated with them are more important to practitioners and policy makers than are other problems, and they consider research on more important problems to be more useful. For example, psychologists who do research in prisons have studied factors that affect, among other things, the health and happiness of prisoners. However, prison administrators consider the health of their prisoners to be more important than their happiness, and so see health research as more relevant, more important, and—if studied in relation to policy variables—more useful (Ruback & Innes, 1988). The relative importance of problems to practitioners can be determined by needs assessments that ask practitioners about their perceptions of problem importance (Elliott, 1983). The dependent variable should also be measured in a way that practitioners can clearly understand and relate to their experience. For example, when reading reports of psychotherapy outcome studies, practicing therapists are more interested in dependent variables that address clinical significance, or whether a treatment improves their client’s ability to function in everyday life rather than treatment/control group differences on measures such as the Beck Depression Inventory that may not translate into discernible differences in their clients’ lives (Kazdin, 2008).

Table 5.3 shows how the type of independent variable and the type of dependent variable combine to affect practitioners’ and policy makers’ perceptions of the relevance, importance, and usefulness of research. Research on the effects of policy variables on high-utility dependent variables is most likely to be perceived as relevant and to be used, whereas research on the effects of estimator variables on low-utility dependent variables is least likely to be perceived as relevant and to be used. Results of research on the effects of estimator variables on high-utility dependent variables can be useful in understanding and predicting phenomena in applied settings, but cannot be used to control the phenomena. As a result, practitioners and policy makers are likely to see this kind of research as intellectually interesting but not very useful. Finally, research on the effects of policy variables on low-utility dependent variables can be helpful to researchers in designing research using the policy variables—for example, by identifying problems in measuring or manipulating the variables—but is not of interest to practitioners and policy makers because it does not help them control a problem that concerns them.

Research population. The second factor that affects practitioners’ and policy makers’ perceptions of the usefulness of research is the population from which the research participants were sampled. Practitioners and policy makers are more likely to perceive as useful research that is conducted using a representative sample of people who would normally be found in the applied setting of interest to them. From the practitioner’s point of view, research whose results the researcher intends to be applied in schools should be conducted with schoolchildren; psychotherapy research should be conducted with clients in psychotherapy; industrial research should be conducted with workers; and so forth. However, as we discuss in Chapter 8, up to three quarters of psychological research has college students as participants, which lowers its perceived (but not necessarily its actual) relevance to applied settings.



TABLE 5.3

Effects of Type of Independent and Dependent Variables on Relevance of Research to Practitioners


	Type of Independent Variable


	Type of Dependent Variable

	Policy

	Estimator


	High utility

	Relevant and potentially useful to practitioners

	No direct relevance; can be helpful in understanding the phenomenon


	Low utility

	Irrelevant, but can provide potentially useful information about research methods

	Irrelevant and unlikely to be useful to practitioners




Note: Adapted from Ruback & Innes, 1988, p. 684.

Research setting. Finally, the setting in which research is conducted affects its perceived usefulness. Practitioners and policy makers generally see research conducted in the setting to which it is to be applied as more useful than research conducted in other settings. Dempster (1988), for example, suggests that research on the spacing effect—the principle that in a set amount of study time, information presented a little bit at a time is learned better than information presented in one massed session (that is, studying an assignment a section at a time is more effective than cramming)—is not used in classroom instruction because so little of the research has been conducted in classroom environments using actual classroom materials. Laboratory research using a wide variety of materials does strongly support the spacing effect, but teachers see the research as irrelevant to their needs. When conducting applied research in natural settings, however, it is important not to disrupt the natural flow of events in the setting. Consequently, research procedures must be as unobtrusive as possible, which will usually entail using the case study and correlational research strategies rather than the experimental strategy (Calder et al., 1981). We discuss research in natural settings in Chapter 10.

Dissemination of Research Results

As Cooper and Locke (2000) note, if practitioners are unaware of relevant research findings, they will not apply them. For example, researchers have identified a number of factors that lead to effective employment interviews, such as the use of a structured versus an unstructured interview protocol; most employers, however, do not based their interview procedures on these findings because they are unfamiliar with the research literature. Social scientists typically publish their research in academic journals and these sources are less likely to be read by practitioners, maintaining the divide between science and practice.

One way to bridge this gap is for scientific organizations to promote the use of scientific research in sources available to practitioners. For example, the Blueprints Project at the Center for the Study of Prevention and Violence promotes the use of 10 prevention programs that are based on strong scientific evidence and that have been successfully used to address youth violence (Biglan, Mrazek, Carnine, & Flay, 2003). Similarly, the Substance Abuse and Mental Health Services Administration Website highlights effective clinical treatment practices (Kazdin, 2008). Psychologists can also summarize their research for the media, making their results available to both practitioners and the general public. The American Psychological Association (2010a) offers an online guide for how to work with the media.

In summary, then, if you want to design research that has a high probability of being used by practitioners and policy makers, you should



	1.

	Develop a strong background in the applied area.




	2.

	Study the effects of policy variables rather than the effects of estimator variables.3. Study high-utility dependent variables.




	4.

	Conduct the research using a representative sample of people from the setting of interest.




	5.

	Conduct the research in that setting, disrupting it as little as possible.




	6.

	Ensure your results are disseminated in sources read by practitioners.
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Bias in the Formulation of Research Questions

Despite the logical positivist assertion that the scientist is an unbiased observer of nature, there is ample evidence that the ways in which individual scientists formulate research questions, seek evidence to answer those questions, and interpret the evidence that they find are influenced by their intellectual values and personal epistemologies (Agnew & Pyke, 2007). As Crosby and Bearman (2006) note, researchers who are motivated to create social change are probably not neutral in their choice of research topic. Scientists are human and, as such, tend to conceptualize the research process in ways that are congruent with their assumptions about human nature and with the theories that guide their research; as a result, competing viewpoints may be given less weight than their own perspective (Diesing, 1991). This bias stems from basic human cognitive processes (Gilovich, 1991) and is therefore unavoidable to some degree. As scientists we can, however, be aware of the possibility of bias in our work and take steps to minimize its effects, including making our values explicit (Crosby & Bearman, 2006). We discuss aspects of bias in research throughout this book. Here we consider the two ways in which bias can enter into the formulation of research questions: through biased assumptions and through biased theory. Let’s examine a few examples of each. Further examples are provided by Crosby and Bearman (2006) and McHugh, Koeske, and Frieze (1986).

Biased Assumptions

As noted in Chapter 1, an assumption is a belief that is so basic we take it for granted. Frequently, we are not aware of the assumptions we are making when we design research. For example, we may do research in a certain way because everyone has always done it that way, thereby implicitly incorporating other people’s assumptions into our work. If any of these assumptions are biased, our research becomes biased without our intending it to be, and these biases are passed on to other researchers who model their work on ours. Therefore, we should examine the ways in which we do research so that we identify and eliminate any biased assumptions.

A basic form of biased assumption is assuming that research on one group is more important than research on other groups, or assuming that a studying a problem in one group will tell us about behavior in other groups. Historically, participants in psychological research have been White, male, and middle class (Gannon, Luchetta, Rhodes, Pardie, & Segrist, 1992; Graham, 1992), implying that research on other groups was unnecessary or less important. Sue (2009) discusses psychologists’ tendency to downplay the importance of cultural factors in research, stemming from the tendency to emphasize internal validity over generalizability; because of this, the question of which mental health treatments are effective has been addressed primarily with white participants, leaving gaps in our research knowledge about effective methods for treating ethnic minorities.

A second form of biased assumption is assuming that a general problem can be identified through research based on only one group. For example, most research on gay parenting is based on lesbian couples because, for a variety of reasons, lesbians are more likely to have children than are gay men. However, one should not assume that these research results generalize to gay fathers (Blakemore, Berenbaum, & Liben, 2009). Similarly, almost all research on parental effects on child and adolescent psychopathology has examined only the role of the mother (Phares, 1992); the assumption that men have no role in this process retards progress in developing mental health treatment for children because only half the available data are being considered.

Finally, a biased research question can result from conceptualizing a general topic in terms associated more with one group than another. For example, researchers on social power might examine leadership, which is a stereotypically masculine concept, rather than motherhood, even though both mothers and leaders exert social power (McHugh et al., 1986). Research based on such biased assumptions can overlook variables relevant to the general topic that operate only in aspects of the topic that are ignored.

Biased Theory

The theory from which a research question is derived can be biased in two ways. First, the theory itself might be biased. For example, early psychoanalytically based research on battered women tried unsuccessfully to explain the women’s wanting to remain with the men who abused them in terms of masochism, which the theory assumes is more characteristic of women than of men. Better understanding of abused women’s behavior emerged only when other theoretical frameworks were used (Denmark, Russo, Frieze, & Sechzer, 1988). A biased theory can therefore focus research attention in the wrong direction, delaying the answers to research questions and the resolution of practical problems. Second, the research used to validate a theory might be biased. It might, for example, use only participants from one group but assume that the results apply to members of all groups. The procedures used in the research might also lead to the appearance of group differences that don’t actually exist; recall that the so-called Mozart effect is due to arousal and not to that specific composer’s music (Thompson et al., 2001). If a theory is modified to conform with biased research results, then the theory itself can become biased.

Avoiding Bias

What can you do to avoid bias during the process of formulating a research question? First, be aware that the problem of bias exists; at each stage of the process, ask yourself if some form of bias might have slipped into the research question. When you have other people review your research proposal, ask them to be alert for bias—it is usually difficult for people to spot their own biases. Second, when reviewing research literature, look for indicators of possible bias such as generalizing from a limited sample to all people without evidence to support the generalization or the use of procedures that might produce biased results. See McHugh et al. (1986) for more complete lists of indicators of potential bias.

Finally, examine your final research design. If you find you’ve limited yourself to participants from only one group, ask yourself if the limitation derives naturally from the nature of the research question or if the question also applies to members of other groups. For example, research on the psychological correlates of pregnancy can be conducted only with women, but research on expectant parenthood can include both sexes. Also, ask yourself if the particular example of a larger topic you chose to study is group stereotyped. For example, is parenting being studied in terms of motherhood rather than fatherhood? In contrast, it is sometimes necessary to limit research participation to members of a group—for example, to avoid an overly complex research design. In such cases, however, consider the limitations imposed by the use of a single group when interpreting the results of your study.

Biased research produces invalid results: It leads to the inaccurate description of behavior and of relationships between variables, and to a poor understanding of behavioral phenomena. Poorly understood phenomena cannot be predicted or controlled. Bias in the research process is therefore antithetical to the goals of science and must be avoided.
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Chapter Summary

Any research hypothesis is rooted in the researcher’s background, which consists of both formal education and everyday experience. The researcher’s background leads to the choice of a research topic that is of interest to the researcher and on which it is feasible for the researcher to conduct research. The general topic must be refined into a more narrow research question, which must be well grounded theoretically and empirically, researchable, and important. Sources of research ideas include theory, practical problems, prior research, logical analysis, and everyday experience. After formulating the question, the researcher reviews the literature on the question to put the question into a scientific context, avoid duplication of research effort, and identify problems that might arise in planning and conducting the research. These goals are accomplished by gathering information on theories relevant to the question, on the content of prior research, on methods that have been used to study the question, and on methods of data analysis. On the basis of this literature review, the researcher formulates the research hypothesis that will be the focus of the project and the statistical hypothesis that will be used in data analysis. The researcher then designs the study and writes a research proposal that can be used to identify issues or problems overlooked in formulating the hypothesis.

Replication research is the process of repeating the test of a hypothesis to verify or extend the results of the original research. Exact replication consists of a precise duplication of the original research; conceptual replication varies one or more aspects of the research, such as operational definitions, participant population, or setting. Depending on the type of replication and the outcomes of the original and replication studies, replication research can support, extend, limit, or damage the principle being tested. Because replication research can lead to ambiguous outcomes, you should conduct it only on important hypotheses when you have reason to suspect a problem with the original research or when it is useful to test its generality. Before conducting a replication, conduct a thorough review of the literature to avoid unnecessary duplication of effort.

Practitioners and policy makers are most likely to use research when they perceive it to be valid and useful. Researchers can increase perceptions of validity by conducting well-designed and well-executed research. They can increase perceived utility by studying independent variables the practitioner can control and dependent variables of direct interest to the practitioner. Practitioners perceive research conducted in natural settings of interest to them that uses the people in those settings as participants, as more useful than research conducted in other settings or with other participants.

Avoid bias in formulating research questions. Biased questions can result from biased assumptions about the importance of topics or about the people to which topics apply, or from conceptualizing topics in terms more relevant to one group. Biased questions can also arise from biased theories and prior research that was biased. Researchers must carefully examine their theories, research questions, and background literature to detect and avoid bias in their research.
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Suggestions for Further Reading

Beins, B. C. & Beins, A. M. (2012). Effective writing in psychology: Papers, posters, and presentations (2nd ed.). Malden, MA: Blackwell.

This father-daughter collaboration provides an excellent guide for all steps of the writing process, from formulating ideas to conducting an appropriate literature review, to organizing a research paper. The authors also address how to prepare an effective poster and include an APA-style paper with common errors and with those errors corrected.

Jaccard, J. & Jaccoby, J. (2010). Theory construction and model-building skills: A practical guide for social scientists. New York: Guilford.

The authors provide an accessible review of the important role theory plays in social science research. Of particular value for this section of our book are Chapter 4, Creativity and the Generation of Ideas and Chapter 5, Focusing Concepts, which addresses topics such as operational and conceptual definitions. Chapter 12, which focuses on reading and writing about theories, is also excellent.

McGuire, W. J. (1997). Creative hypothesis generating in psychology: Some useful heuristics. Annual Review of Psychology, 48, 1–30.

In this update of his classic paper, The Yin and Yang of progress in social psychology: Seven koan, McGuire examines creative hypothesis testing and provides 49 creative heuristics, divided into 5 categories and 14 subcategories, that have been used to generate hypotheses. The article focuses on the importance of teaching procedures for hypothesis testing, offering specific techniques for doing so.

Reed, J. B. & Baxter, P. M. (2009). Reference databases. In H. Cooper, L. V. Hedges, & J. C. Valentine (Eds.). The handbook of research synthesis and meta-analysis (73–101). New York: Russell Sage.

This chapter addresses the effective use of reference databases. The authors offer practical advice about selecting the appropriate database, devising a search strategy, and avoiding common problems that can lead to incomplete literature searches. Commonly used databases in the behavioral and social sciences are summarized in the appendix.
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Questions for Review and Discussion



	1.

	Describe your formal and informal background in your area of behavioral science. What areas of research would your background best support? What areas would it support least well? How would you go about developing a background in an area of research that interests you?




	2.

	What factors might limit the feasibility of your conducting research on a topic that interests you?




	3.

	Describe the process of refining a research topic into a research question.




	4.

	What are the characteristics of a good research question?




	5.

	Describe the sources of ideas for research questions.




	6.

	What are the purposes of the literature review? What kinds of information should you look for?




	7.

	What is the difference between primary and secondary sources of information? What are the advantages and disadvantages of using secondary sources?




	8.

	Where can published and unpublished research reports be found? What tools does the library provide to help you locate research reports? What considerations should you keep in mind when searching a computer database? How would you go about conducting a literature review on the topic you used for Question 2?




	9.

	What constitutes a good research hypothesis? Give examples of bad hypotheses and show how they can be improved. Describe the relationship between the research hypothesis and the statistical hypothesis.




	10.

	How is the hypothesis tested in a piece of research related to the theory from which it is derived? What processes intervene between theory and hypothesis?




	11.

	What questions must be answered when designing a study? How does the literature review help in answering these questions?




	12.

	What does a research proposal contain? What are the purposes of the proposal?




	13.

	What are the purposes of replication research? Under what conditions should replication research be conducted? What kinds of information can the different forms of replication provide?




	14.

	What factors affect practitioners’ and policy makers’ use of research results? How can research be designed to maximize the likelihood of utilization?




	15.

	Describe the sources of bias in formulating research questions. Identify some biased research questions. In what ways are they biased, and how could you “unbias” them?
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Developing a Measurement Strategy
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A basic tenet of behavioral science is that people differ from one another, and one goal of behavioral science is to determine the causes and effects of these differences. To study why people differ, you must first be able to state the ways in which people differ (identify the important variables) and state the degree to which they differ on these variables. To study variables, you must first observe them (detect their presence) and then measure them (assign numbers to them that represent the degree to which they are present). Measurement consists of the sets of procedures we use to assign numbers to (to quantify) variables.

The process of quantification assists the research process in several ways. First, it lets you classify individuals and things into meaningful categories based on important characteristics, such as gender. For the sake of convenience, we refer to these characteristics as traits, although the term encompasses more than personality traits. Second, for some variables you can systematically arrange people or things on the basis of how much of the variable characterizes them. These processes of classification and arrangement let you find relationships between variables—to find, for example, whether Variable B is present most of the time that Variable A is present. Finally, using numbers lets you apply arithmetic processes to derive descriptive statistics, such as means and standard deviations that summarize the characteristics of groups of subjects and correlation coefficients that describe relationships between variables, and inferential statistics, such as the t-test and analysis of variance that assist in decision making.

Because of these contributions to the research process, one of the most important aspects of a research project is developing a measurement strategy, that is, deciding how to measure the variables of interest. When the variables are hypothetical constructs, the procedures used to measure them constitute their operational definitions, so the validity of the entire project hinges on the validity of the measurement strategy. This process of measurement consists of four steps:



	1.

	Decide what to measure. This decision is made by your hypothesis: You want to measure the variables you are studying.




	2.

	Develop a measurement strategy by identifying ways of measuring each variable. You may be able to use self-report, behavioral, or physiological measures, or a combination of them. There may be several possibilities within each of these modalities of measurement, and you may be able to choose between measures at the nominal, ordinal, interval, or ratio levels.




	3.

	Evaluate the measures, and choose those that best fit your needs.




	4.

	Apply the measures.





This chapter deals with the second step. To help you develop a measurement strategy, we discuss three topics: reliability and validity in measurement, modalities of measurement, and the evaluation of measures.
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Reliability and Validity

Reliability and validity are two of the most basic and most important aspects of measurement. This section begins by explaining the distinction between manifest variables and hypothetical constructs, then explains how the degree of reliability and validity of measures of hypothetical constructs are affected by measurement error, discusses how to assess the reliability and validity of measures, and concludes with a brief introduction to reliability and validity issues in cross-cultural research.

Manifest Variables and Hypothetical Constructs

We can measure only what we can observe. We can, however, observe many things: the physical characteristics of people and objects, behavior, physiological responses, answers to questions, and so forth. Such variables, which we can directly observe, can be called manifest variables to distinguish them from hypothetical constructs, which we cannot directly observe. The problem, of course, is that behavioral scientists are frequently interested in measuring hypothetical constructs because many variables that behavioral science deals with are hypothetical constructs. As noted in Chapter 1, we use operational definitions, which consist of manifest variables, to represent hypothetical constructs in research. In doing so, we assume that the hypothetical construct is causing the presence and strength of the manifest variable used as its operational definition. For example, we assume that a certain personality characteristic, such as hostility, causes people to behave in certain ways. We therefore assume that the presence and strength of the manifest variable reflects, albeit imperfectly, the presence and strength of the hypothetical construct. Consequently, we infer the strength of the hypothetical construct (such as a person’s level of hostility) from the strength of the manifest variable (such as the way the person acts or how the person answers questions about hostile behavior). By measuring the manifest variable, we measure the hypothetical construct; we therefore consider the manifest variable to be a measure of the hypothetical construct.

These inferences present a problem for measurement: How much confidence can you have that your inference about the relationship between the operational definition and the hypothetical construct is correct? Measurement theorists developed the concepts of reliability and validity as means of checking the adequacy of measures as indicators of hypothetical constructs. These concepts are the principal topics of this section.

However, we are not always interested in manifest variables as measures of hypothetical constructs; sometimes we are interested in manifest variables for their own sake. We might be interested, for example, in whether men and women express different opinions on a political issue. We can directly observe people’s gender and their answers to questions on the political issue, which constitute their opinions. We can then examine gender differences in response to the questionnaire items to answer our question. At no point do we make inferences about hypothetical constructs. Problems can arise, however, because manifest variables can be used as measures of constructs. We might be tempted, for example, to assume that certain opinions represent conservative political attitudes and that other opinions reflect liberal political attitudes, and conclude that, say, women are more politically liberal than men because their opinions differ. However, unless evidence shows that these opinions accurately represent the hypothetical construct of political orientation, we have no way of knowing whether our conclusion about gender differences on this construct is correct. It is therefore essential to maintain an awareness of the distinction between the use in research of manifest variables for their own sakes and their use as operational definitions of hypothetical constructs, and to draw the proper conclusions based on how they are used.

Reliability, Validity, and Measurement Error

The concepts of reliability and validity are distinct but closely related. This section defines reliability and validity and shows how they are related through the concept of measurement error.

Reliability and validity. The reliability of a measure is its degree of consistency: A perfectly reliable measure gives the same result every time it is applied to the same person or thing, barring changes in the variable being measured. We want measures to be reliable—to show little change over time—because we generally assume that the traits we measure are stable—that is, that they show little change over time. For example, if you measure someone’s IQ as 130 today, you expect to get the same result tomorrow, next week, and next month: IQ is assumed to be stable over time. As a result, an IQ measure that gave radically different results each time it was used would be suspect: You would have no way of knowing which score was correct.

The validity of a measure is its degree of accuracy: A perfectly valid measure assesses the trait it is supposed to assess, assesses all aspects of the trait, and assesses only that trait. Bear in mind that the validity of a measure is relative to a purpose; that is, a measure can be valid for one purpose but not for another. The fMRI, for example, does an excellent job at its intended purpose of measuring changes in brain activity, but using this measure to determine whether a person is telling the truth, a purpose for which it was not designed but is sometimes used, remains highly questionable (Wolpe, Foster, & Langleben, 2005). Although reliability and validity are distinct concepts, they are closely related. An unreliable measure—one that gives very different results every time it is applied to the same person or thing—is unlikely to be seen as accurate (valid). This inference of low validity would be correct, although, as shown later, high reliability is no guarantee of validity. The link between reliability and validity is measurement error.

Measurement error. When we measure a variable, we obtain an observed score—the score we can see. The observed score is composed of two components: the true score (the actual degree of the trait that characterizes the person being assessed) and measurement error (other things that we did not want to measure, but did anyway because of the imperfections of our measuring instrument). There are two kinds of measurement error. Random error fluctuates each time a measurement is made; sometimes it’s high and sometimes it’s low. As a result, the observed score fluctuates; sometimes the observed score will be higher than the true score, and sometimes it will be lower. Therefore, random error leads to instability of measurement and lower reliability estimates. Random error can result from sources such as a person’s being distracted during the measurement process; mental or physical states of the person, such as mood or fatigue; or equipment failures, such as a timer going out of calibration. Systematic (nonrandom) error is present every time a measurement is made. As a result, the observed score is stable, but inaccurate as an indicator of the true score. Systematic error can result from sources such as poorly worded questions that consistently elicit a different kind of response from the one intended, or an instrument’s measuring traits in addition to the one it is intended to measure.

The effects of random and systematic error on reliability and validity are illustrated in Figure 6.1, with the bars indicating observed scores. Figure 6.1(a) represents a valid, reliable measure: It has a very high proportion of true score and relatively little error of either kind. Figure 6.1(b) represents an unreliable measure: It is mostly random error. Note that as a result of its large proportion of random error, the measure has relatively little true score; it is therefore of low validity. Figure 6.1(c) represents a measure that is reliable but is of low validity. Its reliability stems from its being composed mostly of systematic (stable) error and very little random (unstable) error. However, it also has very little true score, and so is of low validity. Figure 6.1 carries an important implication: An unreliable measure always has low validity, but high reliability does not guarantee high validity. It is therefore not enough to know that a measure is reliable before using it; you must also have evidence for its validity.
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FIGURE 6.1

Reliability, Validity, and Measurement Error.
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Assessing Reliability

When you judge a measure’s degree of reliability, you must first decide which of several forms of reliability estimates is appropriate for the measure and then decide whether the measure has adequate reliability. This section describes the forms that reliability estimates can take, discusses the factors to weigh in choosing an appropriate form of reliability assessment for a measure, and explains the standards used to judge the adequacy of a measure’s reliability.

Forms of Reliability

The term reliability refers to consistency, which can be assessed in three ways: across time, across different forms of a measure, and, for multi-item measures, across items.

Consistency across time. Consistency of scores across time is an indicator of reliability because we assume that the traits we want to measure are relatively stable across time; therefore, measures that have a high degree of true score should also be stable across time. Consequently, one way of assessing reliability, referred to as test-retest reliability,is to assess people’s scores on a measure on one occasion, assess the same people’s scores on the same measure on a later occasion, and compute the correlation coefficient for the two assessments; that correlation coefficient represents the degree of reliability shown by the measure. Note that the concept of reliability does not require that people’s scores be exactly the same on both occasions; random error makes this outcome unlikely. All that is required is that people’s scores fall in generally the same rank order: that people who score high the first time also score high the second time and that people who score low the first time also score low the second time. How much time should elapse between the two assessments? The answer depends on the trait being assessed. Some traits, such as mood, are assumed to be highly changeable, whereas others, such as adult IQ, are assumed to be relatively stable for most of a lifetime. The assumed stability of most traits falls somewhere between these two. One should therefore use a time period over which it is reasonable to assume that the trait will be relatively stable. This time period can be derived from the theory that defines the trait or from research on the trait.

Consistency across forms. Consistency across different forms of the same measure can be used as an indicator of reliability when a measure has two or more versions or forms that are designed to be equivalent to one another (referred to as alternate forms).; that is, each form is designed to give approximately the same score for any person. Measures having several forms can be very useful when you want to assess people at short intervals but don’t want to bias their responses by using the same questions each time. Because each form is designed to measure the same trait in the same manner, alternate forms reliability can be assessed as the correlation between scores on the two forms. Sometimes the measuring instruments used are people; for example, two observers watch children at play and rate how aggressive each child is on a 7-point scale. In this case, the reliability of this measure of aggression can be assessed by correlating the ratings of the two raters to obtain their interrater reliability.

Interrater reliability can also be assessed when the rater puts behavior into categories (such as aggressive or nonaggressive) rather than rating the behavior on a quantitative scale. In such cases, you can assess reliability in terms of the percentage of times the raters agree on the category in which each observed behavior goes. However, be careful to consider the likelihood of agreements occurring by chance when evaluating reliability in this way. For example, if only two categories are used, raters would agree 50% of the time if they categorized behaviors by flipping a coin, with heads meaning one category and tails the other. A statistic called Cohen’s kappa (Cohen, 1968) provides an index of agreement that is corrected for chance and that can be interpreted in the same way as a correlation coefficient.

Consistency across items within a measure. Consistency among items within a measure can be used as an indicator of reliability when a measuring instrument uses multiple items or questions to assess a trait, with the sum of a person’s scores on the items being the total score for the measure. Most standardized tests and many research measures are constructed in this manner. Because each item is designed to assess the same trait, the reliability of the measure can be assessed in terms of the correlations among the items. A simple way to accomplish this is to split the items into two parts and compute the correlation between the respondents’ total scores on the two parts; this is referred to as split-half reliability. More generally, one could look at the pattern of correlations among all the items. The most common example of this approach is called Cronbach’s alpha. Alpha is a function of the mean correlation of all the items with one another and can be interpreted like a correlation coefficient. Because they assess the degree to which responses to the items on a measure are similar, split-half correlations and Cronbach’s alpha are considered indicators of the internal consistency of measures. Because Cronbach’s alpha is the most commonly reported internal consistency coefficient (John & Soto, 2007), it is important to be aware of its limitations. Three of the most important of these limitations are discussed in Box 6.1.


Box 6.1 A Note on Cronbach’s Alpha

When researchers report the reliability of the measures they use, the reliability coefficient that is cited most often is Cronbach’s alpha (John & Soto, 2007). Because alpha is so popular, John and Soto note that it is important to bear some of alpha’s limitations in mind. First, although alpha is a way of indexing a measure’s internal consistency, a high alpha value does not mean that a measure is unidimensional. Because of the way in which the alpha coefficient is calculated, a scale could assess more than one dimension of a construct and still produce a reasonably high alpha coefficient. The dimensionality of a scale must be assessed a statistical technique called factor analysis, which we discuss in Chapter 12.

A second limitation of alpha is that if the items on a scale are essentially synonyms of one another, the scale’s alpha value will be artificially high. The concept of using scales that consist of multiple items (discussed in more detail in Chapter 15) is that each item captures a somewhat different aspect of the construct being measured, so scale items should be related to one another but not conceptually identical. For examples items such as “I am afraid of spiders” and “Spiders make me nervous” (John & Soto, 2007, p. 471) are too similar to be used on the same scale, although each might be useful on separate versions of a measure having alternate forms.

Finally, the value of alpha for a scale increases as the number of items on the scale increases, assuming that all of the items are relevant to the construct being measured (see the section on content validity later in this chapter). Although the relationship between the value of alpha and scale length might tempt researchers to create very long scales, John and Soto (2007) note that there are drawbacks that accompany the use of long scales. For example, long scales might result in respondent fatigue that could cause them to be careless in their responses to scale items. In addition, increasing the number of items beyond 20 does not substantially increase the scale’s alpha value. Finally, a short scale might have a somewhat low alpha value but still perform well on other indicators of reliability such as test-retest coefficients. For example, Rammstedt and John (2007) created 2-item versions of widely-used personality scales and found that although the alpha values of these scales were very low, their test- retest coefficients averaged a respectable .75. In addition, the correlations between scores on the short and long versions of the scales averaged r = .83, proving evidence that the shorter scales were valid as well as reliable.

In summary, then, when interpreting a scale’s alpha coefficient



	•

	Do not assume that a high value for alpha indicates that the scale is unidimensional; seek separate, more appropriate evidence of dimensionality.




	•

	Watch out for scales that contain synonymous items; those scales’ alpha values may be artificially high.




	•

	For short scales that have low to moderate alpha values, take other evidence of reliability, such as test-retest correlations, into consideration.







Choosing among the Forms of Reliability

Which form of reliability assessment is the best? As for most questions in behavioral science, there is no single answer. Sometimes the decision is driven by the choice of measure; for example, measurement by raters requires the use of some form of interrater reliability. Because we’re trying to assess the stability of measurement, test-retest is probably the ideal form of reliability assessment. However, some traits, such as mood, are not stable across time; internal consistency might provide a better estimate of reliability in such a case. In other cases, it might not be possible to test people more than once, again leading to the use of internal consistency reliability. Fortunately, the internal consistency of a measure is reasonably well related to its stability across time (Schuerger, Zarrella, & Hotz, 1989).

Standards for Reliability

How large should a reliability coefficient be to be considered good? There are no absolute rules, but Robinson, Shaver, and Wrightsman (1991a) suggest a minimum internal consistency coefficient of .70 and a minimum test-retest correlation of .50 across at least a 3-month period, and Bakeman and Gottman (1989) suggest a minimum kappa of .70 for interrater reliability. Higher reliability coefficients and high test-retest correlations across longer intervals indicate better reliability. However, when comparing the relative reliabilities of several measures when the reliability of each is assessed in a separate study, it is important to remember that several factors can affect the magnitude of the reliability coefficient found for any one measure in any one study. For example, test-retest correlations tend to decrease as the test-retest interval increases, and the scores of older respondents tend to show greater temporal stability than do those of younger respondents (Schuerger et al., 1989). Therefore, the evaluation of a measure’s reliability must consider the effects of the characteristics of the reliability study. Two measures that would have the same reliability coefficient when assessed under the same circumstances might have different coefficients when assessed under different circumstances. Just as a person’s observed score on a measure is an imprecise indicator of his or her true score on the trait, the reliability coefficient found in any one study is an imprecise indicator of the measure’s true reliability; true reliability is better indicated by a measure’s mean reliability coefficient across a number of studies. In addition, the test-retest coefficient of any measure is going to reflect the natural degree of stability or instability of the trait; that is, measures of more labile traits, such as mood, will have lower test-retest coefficients than measures of more stable traits. Therefore, what constitutes a good stability coefficient for a labile trait, such a mood, might be a poor coefficient for a more stable trait, such as IQ.
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Assessing Validity

The term validity refers to the accuracy of measurement; that is, it addresses the question of how confident we can be that a measure actually indicates a person’s true score on a hypothetical construct or trait; the answer to this question reflects the construct validity of the measure (John & Soto, 2007). The concept of validity has six important aspects (Gronlund, 1988, p. 136):



	1.

	“Validity is inferred from available evidence (not measured).” That is, as we will see shortly in our discussion of the categories of validity evidence, we cannot produce direct evidence that a measure is valid, we can only infer its degree of validity from indirect evidence. This situation contrasts with that of reliability, for which we can gather direct, quantitative evidence of temporal stability and internal consistency.




	2.

	“Validity depends on many different types of evidence.” John and Soto (2007) list five types of validity evidence: generalizability, content validity, structural validity, external validity, and substantive validity. These types of evidence are derived from a variety of techniques for gathering validity data and some techniques produce evidence that is relevant to more than one validity type. Bear in mind that these validity types are merely labels used when discussing validity evidence and that no one type necessarily represents better evidence of validity than does any other type.




	3.

	“Validity is expressed by degree (high, moderate, low).” That is, a measure cannot be categorized as valid or invalid in absolute terms, but only as a matter of degree.




	4.

	“Validity is specific to a particular use.” That is, a measure is usually more valid for one trait than for any other. For example, as already noted, the fMRI exhibits a high degree of validity as a measure of brain activity, but a low degree of validity as a measure of whether someone is telling the truth.




	5.

	“Validity refers to the inferences drawn [from scores on the measure] not the [measure] itself.” It is imprecise (although convenient) to say that a measure is of high or low validity. When we talk about the validity of a measure, we are not referring to a characteristic of the measure itself, but to a characteristic of the conclusions that we draw about people based on their responses to the measure. That is, a measure does not possess high or low validity; rather, the conclusions we draw from people’s scores on it have high or low validity. As Landy (1986) noted in the context of psychological tests,





Researchers are not really interested in the properties of tests. Instead, they are interested in the attributes of people who take those tests. Thus, validation processes are not so much directed toward the integrity of tests as they are directed toward the inferences that can be made about the attributes of the people who have produced the test scores. (p. 1186)



	

	However, as a matter of tradition and convenience, we usually refer to the validity of a measure rather than to the validity of the conclusions drawn from it.




	6.

	“Validity is a unitary construct.” Earlier conceptions of validity considered the types of validity evidence to be distinct forms of validity. The current view of validity, in contrast, is that validity is a single concept that has several categories into which we can place evidence for or against a measure’s validity.





Categories of Validity Evidence

As we noted earlier, there are five types or categories of evidence that can be used to support the validity of a measure: generalizability, content validity, structural validity, external validity, and substantive validity. Let’s examine each of them.

Generalizability. The generalizability aspect of construct validity refers to the extent to which a measure provides similar results across time, research settings, and populations. For example, test-retest coefficients provide evidence that scores on a test are similar across time: People get roughly the same score every time they respond to the measure. A measure should show evidence of reliability and validity across various populations such as women and men, age cohorts, and racial and ethnic groups. Measures that have demonstrated reliability and validity across groups permit one to draw valid conclusions from intergroup comparisons; without such evidence conclusions drawn about group similarities or differences may not be valid (Chen, 2008).

Content validity. Content validity consists of demonstrating that the content of a measure—for example, the items on a questionnaire—adequately assesses all aspects of the construct or trait being measured. Adequate assessment has two characteristics: The content of the measure must be both relevant to the trait and representative of the trait. Relevance and representativeness are judgments based on the nature of the trait as defined by the theory of the trait. A relevant measure assesses only the trait it is attempting to assess, and little else. If a trait has more than one aspect, a representative measure includes all aspects. Perhaps the clearest examples of these concepts come from academic tests. Relevant test items ask only about the material the test is supposed to cover, not about other material. For example, a question about how to compute a t-test would not be relevant to students’ knowledge of social psychology, although it would be relevant to their knowledge of statistics. Representative test items sample all the topics that the test is supposed to cover. For example, if a test covers three chapters of a textbook, each of which received equal emphasis in the course, the principle of representativeness requires that the test contain questions on each chapter, not just one or two, and that each chapter have equal weight in determining the overall test score.

The measurement of self-esteem provides an example from the realm of psychological assessment. If we define self-esteem as self-evaluation, an item such as “I’m less competent than other people” would be more relevant than an item such as “I prefer Chevrolets to Fords.” In terms of representativeness, we might divide self-esteem into components such as global self-evaluation, self-evaluation relative achievement situations, and self- evaluation relative to social situations (Wylie, 1989), and include items that assess each component. We would also want to determine, on the basis of the theory of self-esteem we are using to develop the measure, how much importance each component should have in forming an overall self-esteem score. For example, should each component contribute equally to the overall score or should some components carry more weight than others? The degree to which a measure provides evidence of content validity can be represented quantitatively as a function of the proportion of expert judges who, given a definition of a trait, agree that each item on a measure is relevant to the trait and that the measure represents all components of the trait (Lawshe, 1975).

Structural validity. Structural validity refers to the dimensionality of a measure. Scores on a measure of a unidimensional construct should produce a single dimension when subjected to factor analysis, a statistical technique for assessing the dimensionality of measures (see Chapter 12). Similarly, scores on measures of multidimensional and multifaceted constructs should produce as many dimensions or facets as the theory of the constructs says the construct is composed of.

External validity. So far, our discussion has dealt with characteristics that are internal to a measure in the sense that they focus on relationships that exist within the measure: how well scores replicate (generalizability), the item content of the measure, and how the items on a measure relate to each other (structural validity). The external validity of a measure addresses the question of how well scores on a measure correlate with relevant factors or criteria outside, or external to, the measure such as scores on criteria that are conceptually relevant to the to construct being measured. Note that the term external validity is also used to refer to the extent to which one obtains similar research results across participant populations, research settings, and other study characteristics. We discuss this different form of external validity in Chapter 8.

The criteria for assessing external validity of a measure are chosen based on the theory that underlies the construct being measured, which should specify the ways in which the construct being measured is related to other constructs and the ways in which people who differ on the construct should behave. To the extent that people who score differently on a measure of a construct show traits and behaviors consistent with the theory, evidence for the validity of the measure exists. Therefore, there are three steps to the process of collecting evidence of the external validity of a measure (Zeller & Carmines, 1980): (1) formulating hypotheses that represent the links between the construct being measured and other constructs and behaviors specified by the theory of the construct; (2) conducting a study to determine the empirical relationships between the measure being evaluated and measures of the other constructs and behaviors; and (3) interpreting the empirical evidence in terms of the degree to which it provides evidence of construct validity.

Using this paradigm, the external validity of a measure can be investigated relative to four types of criteria. One criterion is the extent to which scores on the measure being investigated correlate with scores on well-validated measures of the same construct: If all the measures are tapping the same construct, scores on them should be correlated. A second, related, criterion is the extent to which scores on the measure being investigated correlate with scores on measures of related constructs. That is, the theory of the construct being measured probably postulates that the construct is related to other constructs; therefore scores on the measure should be related to scores on well-validated measures of those related constructs.

Note the emphasis on using well-validated measures as criteria for external validity. Whenever a criterion used in the study of the external validity of a measure is a measure of a hypothetical construct, we must take the construct validity of the criterion measure into account when drawing conclusions about the validity of the measure being tested (Cronbach, 1990). The more evidence there is for the construct validity of the criterion measure, the more confidence we can have in the external validity of the measure being tested. Consider the situation in which we are testing the external validity of a new measure of self-esteem. One way to do that would be to correlate the scores on the new measure of self-esteem with the same people’s scores on an existing measure. However, if the existing measure is not itself of high validity (that is, it is not actually measuring self-esteem), the correlation between scores on that measure and scores on the new measure tells us nothing about how well the new measure assesses self-esteem. Therefore, when testing the external validity of a new measure by correlating scores on it with scores on criterion measures, it is essential the at the criterion measures exhibit a high degree of construct validity.

In addition to correlating scores on a measure with scores on other measures, a third way to assess the external validity of a measure is to use the contrasted groups approach. If the theory of a trait indicates that members of different groups should score differently on a measure, then the mean scores of members of those groups should differ. For example, we would expect people in the helping professions to score higher on a measure of empathy than people in other professions. Conversely, we would expect criminals to score lower than non-criminals.

Finally, one would expect scores on a measure to predict behaviors that are related to the trait being measured. For example, many theories of prejudice hold that prejudiced people prefer to avoid contact with members of groups against which they are prejudiced. Thus, one would expect that if a measure of prejudice were valid, people who score high on the measure should show more avoidance than people who score low on the measure. Thus, Sechrist and Stangor (2001) found that White people who scored high on a measure of racial prejudice kept an average of four chairs between themselves and an African American when asked to take a seat in a waiting room whereas White people who scored low kept an average of two seats between themselves and an African American.

Substantive validity. Substantive validity consists of “testing theoretically derived propositions about how the construct in question should function in particular kinds of contexts and how it should influence the individual’s behavior, thoughts, and feelings” (John & Soto, 2007, p. 482). That is, if a measure is valid, people who score differently on a construct should respond to situational variables such as experimental manipulations in ways predicted by the theory of the construct. For example, Altemeyer’s (1998) theory of right-wing authoritarianism (RWA) holds that people who score high on this trait should be more willing to follow an authority figure’s instructions to perform a behavior that would harm a member of an outgroup than would people who score low on the construct. Petersen and Dietz (2000) tested this hypothesis by having research participants who scored either high or low on a measure of RWA play the role of a personnel manager. They were instructed to choose three candidates for a managerial position; half the candidates whose application materials they reviewed were from the participants’ ingroup and half from an outgroup. In addition, before making their choices, all participants read a memo from the company president; half the participants read a generalized “pick the best candidates” memo and the other half read a memo that discouraged hiring members of the outgoup. The results showed that, consistent with the theory, participants low in RWA did not discriminate between members of the ingroup and the outgroup; however, those high in RWA discriminated when the company president approved of discrimination but not when he did not.

As John and Soto (2007) point out, and as illustrated by this example, tests of the substantive validity of a measure and tests of the theory underlying the measure are inextricably linked. If the hypotheses of a study are supported by the data collected, those results provide evidence for the validity of both the theory and the measure. What should we conclude if a particular validation study does not find such evidence? One possible conclusion is that the measure is not valid. There are, however, three alternative explanations (Cronbach & Meehl, 1955). The first, and easiest to check, is that an inappropriate or inadequate method was used to test the hypotheses that were intended to provide evidence of validity. The methodology can be reviewed for flaws. A second alternative explanation is that the theory of the construct is wrong, predicting a relationship that is nonexistent. The tenability of this explanation depends on the state of the theory: It is less likely to be true of a well-tested theory than of a new theory. Finally, it is possible that the measure of the trait with which the new measure was expected to correlate lacks validity; for example, a failure to find a correlation between a new measure of self-esteem and a measure of feelings of control might be due to an invalid measure of feelings of control rather than to an invalid measure of self-esteem. The tenability of this explanation depends on the state of the evidence for the validity of the other measure. We should therefore not be too quick to reject the construct-related validity of a measure on the basis of a single test; conclusions of both low and high evidence for validity should be drawn only on the basis of a body of research.

Discriminant Validity

So far, this discussion of validity has focused on what Campbell and Fiske (1959) refer to as convergent validity, the extent to which evidence comes together, or converges, to indicate the degree of validity of a measure: that is, evidence that lets us conclude the measure is assessing what it is designed to assess. An equally important aspect of validity is what Campbell and Fiske named discriminant validity, evidence that a measure is not assessing something it is not supposed to assess. For example, a measure designed to assess shyness, but that also assesses anxiety, lacks discriminant validity relative to anxiety. The measure’s lack of discrimination between shyness and anxiety makes it difficult to determine the extent to which high scores on the measure represent high shyness, high anxiety, or some combination of both high anxiety and high shyness. Although most discussions of discriminant validity tend to focus, as does this shyness and anxiety example, on construct validity, the concept is also related to content validity. As already seen, the content of a measure should reflect the trait to be assessed and only the trait to be assessed; to the extent that a measure is high in relevance, it will show high discriminant validity.

As an aspect of construct validity, discrimination is evaluated by considering the measure’s correlation with variables that the theory of a construct postulates to be irrelevant to that construct. A low correlation with an irrelevant variable is evidence for discriminant validity. Irrelevant variables can be of two forms. Substantive variables are other constructs that might be measured along with the construct of interest. For example, because a paper- and-pencil IQ test might measure reading ability along with IQ, it would be desirable toshow that reading ability scores were uncorrelated with scores on the IQ measure. Method variables concern the manner by which a construct is assessed, for example, by self-report or behavioral observation. A person’s score on a measure is partially a function of the assessment method used, which is one form of systematic measurement error (Campbell & Fiske, 1959). For example, scores on self-report measures of two traits could be correlated because people have an extremity response bias—a tendency to use only the high or low end of a self-report scale—rather than because the traits are related to one another.

A common method for assessing discriminant validity is the multitrait-multimethod matrix, or MTMMM (Campbell & Fiske, 1959). The MTMMM consists of the correlations between several constructs that are unrelated in theory (usually at least three), each measured by several different methods, with the number of methods usually equaling the number of constructs. Let’s say that you wanted to do a validation study of a new self- esteem measure. Your theory says self-esteem should not be correlated with loneliness and shyness. You could measure each of the three traits in three different ways—self-report, ratings by friends, and behavioral observation—and calculate the MTMMM, which consists of the correlations among the nine variables. The MTMMM provides three types of information:



	1.

	High correlations among measures of the same construct using different methods provide evidence for the convergent validity of the measures. Because of the different methods, none of the correlations are due to the type of measure being used.




	2.

	Low correlations among measures of different constructs using the same method indicate good discriminant validity on the basis of method. Even when the same measurement method is used (which should increase correlations), the correlations are low, indicating that the measures are assessing different traits.




	3.

	High correlations among measures of different constructs using different methods indicate a lack of distinctiveness among the constructs. Even when different methods are used (which should minimize correlations) the correlations are high, indicating that the constructs are similar. That is, even though the theory says that the constructs (say, shyness and self-esteem) are different, the evidence says they are essentially similar: One concept may have been given different names.





Trochim (2006) presents a detailed explanation of the MTMMM. The MTMMM itself provides no statistical test of the degree of either convergence or discrimination; however, the matrix can be analyzed using additional statistical techniques that provide such tests (e.g., Byrne, 2010; Schumacker & Lomax, 2004).

Relationships Among Categories of Validity Evidence

Now that we have examined the categories of validity evidence separately, it is time to reemphasize that all three categories represent one concept: validity. As a result, the different categories are related to and reinforce one another. For example, measures that have a high degree of relevant and representative content should also do well at predicting theoretically relevant behaviors and should show good convergence and discrimination relative to measures of other constructs. Evidence that a measure accurately predicts behavior is also evidence of substantive validity when the theory of the construct predicts the behavior being assessed. Table 6.1 presents an example of how all categories of evidence can be brought together to support the validity of a measure of empathy.

TABLE 6.1

Examples of Possible Validity Evidence for a Measure of Empathy
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Determining a Measure’s Degree of Validity

Let us summarize this discussion of reliability and validity by taking a brief look at the process of determining a measure’s degree of validity; more detailed discussions appear in DeVellis (2003) and Spector (1992). As Figure 6.2 illustrates, the development of a measure starts with the theory of a construct. The theory defines the construct and states the ways in which it should be related to other constructs and behaviors; ideally, the theory also states the constructs and behaviors that its trait should not be related to. A well-specified theory clearly spells out these definitions and relationships.

Given the definition of the construct, the developers of the measure select items they think will measure it. These items can be statements that respondents can use to rate themselves or others, criteria that observers can use to rate or describe behaviors they observe, or physiological responses. For example, a theory of self-esteem might define self-esteem in terms of self-evaluation. A self-rating item might therefore be something like “I am at least as smart as most people”; observers might be asked to record the number of positive and negative comments a person makes about him- or herself during a given period of time. In either case, the developers of the measure will ensure that the items are relevant to the construct and represent all aspects of the construct as defined by the theory (content validity). The items in the set are then rated on their relevance and representativeness by outside experts as a check on the measure’s content validity. If this evidence suggests that the measure’s degree of content validity is too low, the item set must be revised until the measure attains adequate content validity. The measure’s reliability can then be checked for both internal consistency and stability over time. If these checks indicate that the degree of reliability is not adequate, the developers must revise the item set until it attains an adequate degree of reliability.
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FIGURE 6.2

The Measure Validation Process.

Items are selected and validates, reliability is assessed, validity-relevant hypotheses are formulated, and the hypotheses are tested.

Concurrently with these processes, the developers analyze the theory of the construct to determine the relationships to other constructs and behaviors that the theory proposes for the construct. These propositions are turned into hypotheses, such as “Our new measure of self-esteem will have large positive correlations with other valid measures of self-esteem, small to moderate negative correlations with valid measures of anxiety and depression, and zero to small correlations with measures of shyness. In addition, when people who score low on our measure of self-esteem experience failure on an experimental task, they will be more likely to blame themselves for the failure than will people who score high on the measure.” With the hypotheses set, the developers can select appropriate criterion measures and experimental procedures to test the hypotheses.

The developers then test the hypotheses and evaluate the results of the tests. If the hypotheses are confirmed, the developers have evidence for the validity of their measure. If the hypotheses are not confirmed, the developers must reexamine the adequacy of their research procedures and criterion measures. If both are good, the evidence suggests that the measure has low validity for assessing the trait. If one or both are weak, then the developers must improve them and retest their hypotheses.

Differential Validity

Differential validity exists when a measure is more valid for assessing a construct for members of one group than for members of another group; that is, it assesses more of the true score for members of one group than for members of another group. For example, an IQ test might be highly valid for one cultural group but less valid for a different cultural group. When a measure exhibits differential validity, research based on the measure is more valid for the group for which the measure is more valid; conclusions drawn about members of the other group on the basis of the measure are less valid and therefore biased. Differential validity has two sources. One source is differential content validity. If the content of a measure is more relevant to members of one group than to members of another group, the measure will be more valid for the first group. For example, many questions used in mathematics achievement tests during the 1970s based their problems on situations more familiar to boys than to girls (Dwyer, 1979), such as the computation of baseball batting averages. This differential content validity might be one reason why boys scored higher than girls on these tests even though girls received higher math grades in school. Differential validity can also occur when the trait being assessed takes different forms in different groups, but the measure assesses only one form of the construct. Sternberg (2004), for example, argues that successful intelligence is defined differently by different cultures; therefore, measures designed to assess successful intelligence in the United States may have different psychological meaning in India or Tanzania. A test of, for example, abstract reasoning may be valid in one culture, but invalid in another. Hence, IQ tests developed in one culture cannot simply be translated into another language and used as a valid measure in another culture.

The cross-cultural context. Differential validity is an especially problematic issue in cross- cultural research and raises a number of issues that one must take into consideration when conducting or evaluating such research (Matsumoto, 2000). One problem that can arise is that a concept that exists in one culture does not exist or takes a different form in another culture, making cross-cultural comparisons inaccurate or impossible. For example, Rogler (1999) noted that although the Native American Hopi culture recognizes five forms of the psychological disorder of depression, only one of those forms is similar to depression as assessed by diagnostic measures commonly used in mental health research. Rogler pointed out that one consequence of this difference is that “reliance on [standard measures] would have overlooked most of the depressive symptoms among the Hopis” (p. 426).

Another potential problem is that items on a measure may have different meanings in different cultures. Greenfield (1997), for example, related the experience of a group of American researchers working in Liberia who asked members of the Kpelle tribe to sort objects into pairs of related objects. The objects used included food items and tools. Instead of giving the “right” answer (from the researchers’ perspective) by pairing objects based on the researchers’ abstract conceptual categories, they paired the items functionally, such as by putting a knife with a potato because a knife is used to cut potatoes. The research participants justified their pairings by explaining that that was how a wise person would do it. When the researchers asked how a foolish person would make the pairings, they sorted the objects in the American way, by abstract category such as food items and tools. “In short, the researchers’ criterion for intelligent behavior was the participants’ criterion for foolish; the participants’ criterion for wise behavior was the researchers’ criterion for stupid” (Greenfield, 1997, p. 1116).

A third source of problems in cross-cultural measurement is translation of measures. An Italian proverb says that “Translation is treason,” recognizing that translations can rarely, if ever, convey an exact meaning from one language to another. Nonetheless, cross- cultural research is often cross-language research, so translations are often necessary. Rather than listing all the potential problems in translation (see, for example, Knight, Roosa, & Umaña-Taylor, 2009), we will note only a few. Rogler (1999), pointed out that one problem in translation is the use of idioms in measures. For example, in American English we often refer to feelings of sadness or depression as “feeling blue,” and that term is used in items on some widely-used measures of depression. However, Rogler noted that “azul, the color blue, … makes no sense in Spanish as a descriptor of mood” (p. 428).

False cognates—words in different languages that sound alike but have different meanings or connotations—can also be a problem. Greenfield (1997) gives the example of the English word education and the Spanish word educación: “the [cultural] meaning of educación is not the same as education. The social skills of respectful and correct behavior are key to educación; this contrasts with the more cognitive connotations on the English word education” (p. 1117). Such differences in meaning can have important consequences:

When children of Latino immigrant parents go to school [in the U.S.], the [Latino] emphasis on understanding rather than speaking, on respecting the teacher rather than expressing one’s own opinions leads to negative academic assessments [by Anglo teachers] who equated [not speaking up in class] with having a bad attitude…. Hence, a valued mode of communication in one culture—respectful listening—became the basis for a rather sweeping negative evaluation in the school setting where self-assertive speaking is the valued mode of communication. (p. 1120)

Assessing differential validity. There are four ways in which validation research can indicate that a measure might be differentially valid. First, group means on the measure might differ when the theory of the construct predicts no such differences. Using the measure under these circumstances could lead to the erroneous conclusion that one group is superior to another on the trait. A second indicator of possible differential validity is finding different correlations with measures of the same construct for different groups. For example, a new measure of self-esteem that had a correlation of .60 with another well-validated measure of self-esteem for men but a correlation of .01 for women is probably valid only for men. Its use with women would lead to erroneous conclusions. Third, a similar situation could arise for correlations with measures of related constructs: a high correlation with the criterion for one group, but a low correlation with the criterion for another. Finally, if experimental validity studies find different outcomes for different groups and those differences are not predicted by the theory, this could indicate differential validity.

The extent of the problem. How big a problem is differential validity? In the United States, this question has been explored most extensively for ethnic group differences in the ability of employment selection tests to predict job performance. Systematic reviews of those studies indicated that differential validity was not a problem in that context (for example, Schmidt, Pearlman, & Hunter, 2006). However, this research says nothing about other aspects of validity for those measures or the possible differential validity of other types of measures.

In cross-cultural research, a measure needs to have the same structure in each culture in which it is used. In a review of 97 cross-cultural measurement studies conducted over a 13-year period, Chen (2008) found structure differences in 74% of the measures studied, indicating a differential validity problem. These structural differences contributed to differences in the reliability coefficients found for the measures in the different cultures studied. Chen concluded that

when we compare diverse groups on the basis of instruments that do not have the same [structural] properties, we may discover erroneous “group differences” that are in fact artifacts of measurement, or we may miss true group differences that have been masked by these artifacts. As a result, a harmful education program may be regarded as beneficial to the students, or an effective health intervention program may be considered of no use to depressive patients. (p. 1008)

Because of the potential for differential validity, well-conducted programs of validation research will test for it. Because those tests are not always conducted, it is wise to avoid using measures that have not been validated for the groups one plans to use in research.
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Modalities of Measurement

The term modality of measurement refers to the manner in which one measures a person’s characteristics. We will discuss three of the traditional modalities—self-report, behavioral, and physiological—plus the new category of implicit measures.

Self-Report Measures

As the name implies, self-report measures have people report on some aspect of themselves. People can be asked to make several kinds of self-reports. Cognitive self-reports deal with what people think; for example, you might be interested in people’s stereotypes of members of social groups. Affective self-reports deal with how people feel; for example, you might be interested in people’s mood states or in their emotional reaction to a stimulus, such as their liking or disliking for it. Behavioral self-reports deal with how people act, in terms of what they have done in the past (called retrospective reports), what they are currently doing (called concurrent reports), or what they would do if they were in a certain situation (called hypothetical reports). Finally, kinesthetic self-reports deal with people’s perceptions of their bodily states, such as degree of hunger or sexual arousal.

Advantages of self-report measure. Self-reports have two principal advantages relative to the other measurement modalities. First, self-report is often the most direct way to obtain some kinds of information. For example, information about a person’s inner states (such as mood), beliefs (such as those concerning social groups), interpretations (such as whether another person’s behavior is perceived as friendly or unfriendly), and thought processes (such as how a decision was reached) can be obtained most directly through self-report. Behaviors that cannot be directly observed due to privacy concerns (such as sexual behavior) can also be measured by self-report. Second, self-report data can be easy to collect. Questionnaires can be administered to people in groups, whereas other measurement modalities usually require people to participate individually in the research. In addition, the equipment used for measuring self-reports (paper and pencils) is inexpensive compared to the cost of physiological recording equipment and the computer equipment needed for on-line surveys is readily available. Finally, questionnaires can be administered by people who require relatively little training compared to that needed by observers in behavioral research or by the operators of physiological recording equipment.

Limitations of self-report measures. A basic issue concerning self-report measures is people’s ability to make accurate self-reports. Retrospective reports of behavior and events are problematic not only because memory decays over time, but also because memory is reconstructive (Bartlett, 1932; Penrod, Loftus, & Winkler, 1982); that is, events that occur between the time something happens and the time it is recalled affect the accuracy of the memory. For example, the more often people recount an event, the more confident they become of the correctness of their account, even if their beliefs about what happened are actually incorrect. In addition, when people cannot remember exactly what transpired during an event, they report what they believe should have happened under the circumstances—a report that is often inaccurate (Shweder & D’Andrade, 1980). Finally, Nisbett and Wilson (1977) have suggested that people do not actually know the factors that influence their behavior or their cognitive processes and so cannot accurately report on these factors.

A second limitation of self-reports is that people might not be willing to make totally accurate reports. When asked about socially undesirable behaviors or beliefs, for example, people may edit their responses to make themselves look good. Even when the behavior of interest is neutral, people who feel a high degree of evaluation apprehension, either as a personality trait or as a result of the research situation, might alter their responses to make a positive self-presentation (Weber & Cook, 1972).

Finally, self-reports depend on the verbal skills of the respondents. That is, respondents must be able to understand the question, formulate a response, and express the response in the manner required by the researcher (for example, on a 7-point scale). To a large extent, this problem can be addressed by using a vocabulary appropriate to the respondent population. For some categories of people—such as children, the developmentally disabled, people with some forms of mental disorder—there might be a question of their ability to make valid self-reports or to use rating scales. In some cases, however, it might be possible to test respondents’ ability to make an appropriate response and one might therefore have confidence that the report was made properly (Butzin & Anderson, 1973).

Despite these shortcomings, self-report may be the best available measurement modality for a study. When you use self-report measurement, you can take several steps to alleviate its limitations. When asking people about their behaviors, ask about things they have actually done, not about what they would or might do under a set of circumstances: People are poor predictors of how they would behave in situations they have not encountered. Also, ask only about recent behaviors to reduce the influence of memory decay. Phrase the questions you use clearly and precisely; Chapter 15 discusses question wording. Structure the research situation to reduce the influence of factors that might motivate people to edit their responses; Chapter 7 discusses these techniques. Finally, whenever possible, check the validity of self-reports with other kinds of evidence. For example, self-reports of levels of anxiety or nervousness might be checked against observers’ ratings of behaviors associated with these states or against measures of physiological arousal.

Behavioral Measures

In behavioral measurement the researcher watches and records what people actually do, as opposed to self-reports, which focus on what people say they do. Behavioral measures are used in research for any of three reasons. The first reason is because the behavior itself is under study; for example, the effectiveness of the treatment of a child for disruptive behavior might be assessed by having the child’s parents and teachers keep records of his or her behavior. Second, the behavior may be used as an operational definition of a hypothetical construct; for example, level of aggression might be assessed as the frequency with which a research participant delivers a supposed electric shock to a confederate of the experimenter who is posing as another participant. Finally, behaviors may be used as nonverbal cues to psychological states; for example, speech disfluencies, such as stuttering, might be used as indicators of nervousness.

Aronson, Ellsworth, Carlsmith, and Gonzales (1990) also describe what they call behavioroid measures, which they define as “an approximation of a behavioral measure [that] may be achieved by measuring subjects’ commitment to perform a behavior, without actually making them carry it out” (p. 271). For example, people’s helpfulness might be assessed by asking them to sign up to conduct a time-consuming tutoring session. Although this commitment is a type of self-report, Aronson et al. suggest that “the crucial difference between a simple questionnaire item and a behavioroid measure is that the latter has consequences. From the subjects’ point of view, they cannot just check a scale and forget it, they are committing themselves to future behavior” (p. 272).

A technique similar to self-report is experience sampling, in which people use diaries to record behaviors as they are performed or soon thereafter. This technique differs from self-report in that the recording and reporting of the behavior are concurrent with the behavior (or almost so) rather than retrospective. Researchers can control the timing of the behavior samples by using electronic “beepers” to cue participants to record their current behavior (Conner, Barrett, Tugade, & Tennen, 2007).

Many aspects of behavior can be measured. These aspects include the frequency, rate (frequency per unit time), and speed with which a behavior is performed; the latency (time between stimulus and response), duration, and intensity of a behavior; the total amount of different (but perhaps related) behaviors that are performed; the accuracy with which a behavior is performed (for example, number of errors); and persistence at the behavior (continued attempts in the face of failure).

Advantages of behavioral measures. A major advantage of behavioral measures is that they can be used without people’s being aware that they are under observation. As a result, evaluation apprehension, which can lead to edited behavior just as it can lead to edited self-reports, is greatly reduced (Webb, Campbell, Schwartz, & Sechrist, 2000). Covert observation can be conducted not only in natural settings, such as when Baxter (1970) observed sex, ethnic group, and age differences in the use of personal space at a zoo, but also in laboratory research. An example of the latter is Latané and Darley’s (1968) study in which people who thought that they were waiting for an experiment to start were confronted with a simulated emergency; the behavior of interest was whether they reported the emergency. One must, however, be sensitive to the ethical implications of using deception to elicit behavior. Another approach is study artifacts that people create. For example, Krämer and Winter (2008) examined people’s homepages on the German social networking site, StudiVZ, to study self-presentation; the authors coded variables such as the person’s expression in their profile picture, the amount and type of information they chose to reveal, and the number of photos showing the person in groups.

A second advantage of behavioral measures is that some behaviors are performed automatically, without premeditation, thereby bypassing the editing process. These behaviors might therefore be used as nonverbal cues to provide more accurate indications of psychological states than would self-reports. Zhang, Jeong, and Fishbein (2010), for example, assessed people’s ability to multitask by asking them to read while paying close attention to sexually explicit television clips; performance was measured by participants’ ability to later recognize the TV content. Finally, Aronson et al. (1990) suggest that having people perform an action is more psychologically absorbing and interesting to them than is filling out a questionnaire, and is therefore more likely to result in accurate responses. In effect, people’s absorption in the task is expected to lead them to not think about editing of their behavior.

Limitations of behavioral measures. The most basic limitation of behavioral measures is that “what you see is what you get.” That is, although behavioral measures allow you to record what people do, you cannot know their reasons for doing it or what their behavior means to them. If, for example, a social networker posts song lyrics about a failed relationship, you might assume he recently experienced a break-up, but it’s also possible that he simply likes the song. According to the symbolic interactionist point of view, all behavior has meaning to the people involved and this meaning must be known to properly interpret the behavior (Stryker & Statham, 1985). It can therefore be useful to supplement behavioral measures with self-reports. Similarly, although one might wish to assume that nonverbal cues are indicators of psychological states, the validity of any particular cue as an indicator of any particular state (its construct validity) might not be well established. For example, although eye contact can indicate liking (Exline, 1971), does lack of eye contact indicate dislike, or does it indicate shyness? Both convergent and discriminant validity must be established before using a nonverbal cue as an indicator of a psychological state.

Another limitation of behavioral measures is that behaviors can be highly situation- specific; that is, a behavior observed in one situation might not be observed in another, relatively similar situation. Because any one research participant is usually observed in only one situation, the generalizability across situations of the conclusions drawn from behavioral measures may be limited. This specificity of a particular set of behaviors to a particular situation can sometimes be a problem, especially if behaviors are being used as indicators of personality traits, which are assumed to be consistent across situations (Kazdin, 2003). Finally, the use of behavioral measures requires that observers be trained to accurately observe and record the behaviors of interest, and that a system be developed for classifying the observations into meaningful categories. These processes can be expensive in terms of time and money.

Physiological Measures

Physiological measures are used to assess people’s biological responses to stimuli. Most physiological responses cannot be directly observed, but must be recorded using electronic or mechanical instruments. These responses include neural activity, such as electroencephalograph (EEG) and functional magnetic resonance imaging (fMRI) data; autonomic nervous system activity, such as blood pressure, heart rate, respiration, and the electrical conductivity of the skin; and hormone levels, such as the concentration of adrenaline in the blood. Some physiological measures also allow the precise quantification of observable bodily responses that could not otherwise be measured with precision, such as muscular activity, sexual arousal, and pupil dilation (Diamond & Otter-Henderson, 2007). They also allow a continuous measure of process, allowing the researcher, for example, to evaluate what stage of processing is influenced by an experimental manipulation. As Hoyle, Harris, and Judd (2002) put it, “physiological monitoring … can go beyond the relatively simple question of whether a stimulus has an influence to the more refined question of when it exerts an influence relative to the onset of a stimulus or event” (p. 117). Behavior responses, in contrast, assess response at a discrete point in time (Luck, 2005).

Researchers use physiological measures for either of two reasons. First, the biological variable might be of interest in and of itself. For example, variation in blood pressure response to different stimuli is studied as one route to understanding the causes of hypertension (Steptoe, 1981). Second, physiological response is sometimes used as an operational definition of a psychological state. fMRI technology, for example, has been used to assess emotional responses to Black and White faces (Phelps et al., 2000) and to assess anxiety related to public speaking (Lorberbaum et al., 2004).

Advantages of physiological measures. Physiological measures have three principal advantages. First, they provide the most direct means of quantifying biological responses. Second, they can provide highly precise measurement, and the degree of error of measurement is usually well known and so can be easily taken into account when interpreting data. Finally, the variables assessed by physiological measures are usually not under people’s voluntary control and therefore cannot be easily edited, as can self-reports and behaviors. Although people can be trained through biofeedback to control some physiological responses, under most circumstances a researcher is unlikely to encounter someone who has had such training.

Limitations of physiological measures. Physiological measures have a number of limitations, both in general and especially as operational definitions of psychological variables. Physiological measurement depends on sophisticated electronic and mechanical equipment that is usually expensive to purchase and maintain. In addition, operators must be trained in using and maintaining the equipment, which involves time and perhaps money. Physiological measures produce a great deal of information, including undesirable extraneous information, so training is also needed to separate the “signal” or desired information, from the “noise.” Some physiological measuring devices are also very obtrusive and so may interfere with the physiological processes being measured. For example, many people become nervous when electrodes are attached to their bodies and this nervousness will alter their physiological responses. Physiological recording may require research participants to undress at least partially, also increasing some people’s nervousness. Physiological studies can be long and boring and if participants lose interest, it can interfere with the quality of the data. Finally, physiological measuring devices frequently constrain people’s freedom of movement; movement may dislodge sensors attached to the body and also may be a source of irrelevant variance (unreliability) in the measurements. The sensors must also be attached to recording mechanisms, which may not be very portable. However, the last problem is becoming less important as technological advances miniaturize recording instruments.

Although physiological variables have frequently been used as indicators of psychological states, such use is inadvisable because, in most cases, there is no evidence for the construct validity of a particular physiological variable as a measure of a particular psychological state (Blascovich, 2000). To establish construct validity, one must be able to show (a) that a particular psychological state results in a particular physiological response (convergent validity) and (b) that the physiological factor varies only in response to changes in the psychological state (discriminant validity). The first condition has been met for many psychological-physiological relationships, the second for only a few (Blascovich, 2000). As a result, Aronson et al. (1990) recommend that physiological measures be used only as indicators of general somatic arousal, not as indicators of specific psychological states unless there is clear evidence of their construct validity.

Even as indicators of generalized arousal, physiological measures have their limitations. They can be very sensitive to the effects of participant variables irrelevant to arousal, such as bodily movement (including speech) and changes in direction of attention, and to environmental variables, such as changes in room temperature and lighting level (Cacioppo & Tassinary, 1990). Physiological measures should therefore be used only in closely controlled environments in which the influence of factors such as these can be minimized.

Implicit Measures

Some measures can be classified as explicit measures; these measures assess responses that the research participant can think about and consciously control. Self-reports are examples of explicit measures: Respondents can think about the questions they are asked, decide on what response to make (perhaps editing it to avoid responding in a way that would make them look bad), and then give the response. In contrast, implicit measures assess responses people make without thinking or are involuntary, and so cannot easily be edited (Nosek, 2007). For example, an explicit measure of racial prejudice might directly ask White research participants about their beliefs about and feelings toward African Americans; biased respondents can easily avoid appearing prejudiced by editing their responses. Another way to measure prejudice would be to observe White people interacting with African Americans and observing nonverbal behaviors such as eye contact and posture: behaviors such as avoiding eye contact with and leaning away from another person are indicators of dislike that most people engage in without being aware of doing so (Maas, Castelli, & Acuri, 2000). Implicit measures can take a number of forms (Wittenbrink & Schwarz, 2007), but we will organize our discussion around the Implicit Association Test (IAT), which is one of the most widely-used implicit measures (Lane, Banaji, Nosek, & Greenwald, 2007). If you are unfamiliar with the IAT, it is described in Box 6.2.

Advantages of implicit measures. As described in Box 6.2, the IAT uses a response-competition format that requires research participants to respond as quickly as possible. This format does not give participants time to consciously analyze their responses, and so they do not have time to edit them. As a result, the IAT and other implicit measures are assumed to tap into people’s true beliefs and feelings rather than the possibly edited ones tapped by explicit measures. Implicit measures also provide a possible solution to the problem posed by Nisbett and Wilson (1977) that we described earlier: People may not be able to make to make accurate self-reports because they are unable to accurately assess their own motivations, beliefs and feelings. For example, some theories of prejudice postulate that that some people believe that they are not prejudiced and so respond that way on explicit measures of prejudice; however, they still hold unconscious prejudices that show up in their behavior (Whitley & Kite, 2010). There is now a fairly large body of evidence indicating that the IAT and other implicit measures can tap into such unconscious motives, beliefs, and feelings (see, for example, Lane et al., 2007). Finally, implicit measures can aid in developing operational definitions that allow better tests of theories. For example, to conduct a rigorous test of theories that postulate a distinction between conscious and unconscious prejudice, one must be able to distinguish among people who are high on both types of prejudice, low on both types, and those who are high on one type but low on the other. It was the development of implicit measures that allowed researchers to make those distinctions (for example, Son Hing, Li, & Zanna, 2002).


Box 6.2 The Implicit Association Test

The Implicit Association Test (IAT) was originally developed to study prejudice but has since been applied to a wide variety of research areas including political psychology, clinical psychology, health psychology, personality, and marketing (Lane. Banaji, Nosek, & Greenwald, 2007). The IAT is based on the concept of response competition, which pits two responses against each other, a habitual response and an opposing response. The stronger the habitual response, the longer it takes to make an opposing response. The opposing response is slower because, instead of just making the response without thinking about it (as is the case with a habitual response), the person has to inhibit the habitual response and replace it with an opposing response. An IAT score represents the difference in time required to make habitual and opposing responses: longer opposing response times relative to habitual response times indicate stronger habitual associations.

For example, people who like coffee but dislike tea will generally associate positive concepts such as pleasant with coffee and negative concepts such as unpleasant with tea. In an IAT assessment of preference for coffee versus tea, someone who likes coffee would be shown a series of words or pictures on a computer screen and instructed to press one key if a word is either positive (such as pleasant) or associated with coffee (such as Folger) and to press another key if a word is either negative (such as unpleasant) or associated tea (such as Lipton). This task will be relatively easy for a coffee- lover because it requires a habitual response: associate a positive concept with coffee. However, it would be relatively difficult for coffee-lovers to respond correctly if they are instructed to press one key if a word is either negative or associated with coffee or to press a different key if the word is either positive or associated with tea. This difficulty arises because the coffee lover’s first impulse when shown a word associated with tea is to press the negative key, but that is the wrong response in this case because negative is represented by the same key as coffee. To make a correct response, coffee- lovers would have to inhibit their initial response (the coffee/positive or tea/negative key) and replace it with the opposing response (the tea/positive key). Lane et al. (2007) provide a detailed description of the IAT procedure and the experimental controls that must be used with it.



Limitations of implicit measures. Like physiological measures, some types of implicit measures, including the IAT, have equipment requirements, such as a computer and appropriate software for their administration in the case of the IAT. Some of these measures, including the IAT, also require a great deal of concentration on the part of research participants and so should be administered in environments that limit distractions. These requirements often restrict the use of implicit measures to laboratory settings.

Researchers must also take care in drawing conclusions from the data provided by implicit measures (De Houwer, Tiege-Mocigemba, Spruyt, & Moors, 2009). One caveat is that response competition measures such as the IAT provide data only on respondents relative preferences for the concepts being tested, not their absolute preferences. For example, the results of an IAT that show a preference for coffee over tea just mean that the respondent likes coffee better than tea, not that the person likes coffee but dislikes tea. That may be the case, but it may also be the case that the respondent likes both coffee and tea but likes coffee more. A second issue is that it may be difficult to distinguish between what people feel about a concept and what they know about the concept. For example, even people who are not prejudiced are aware of the contents of various group stereotypes (Whitley & Kite, 2010). What does it mean, then, if a measure such as the IAT shows an association between, say, an ethnic group (such as African American) and a stereotype of that group (such as violent)? One possibility is that the association between the group and the negative concept represents prejudice. Another possibility is that the association just means that the respondent is familiar with the stereotype.

Further, one must be careful when selecting stimuli for implicit measures (De Houwer et al., 2009; Lane et al., 2007). One issue that arises is how well stimuli represent the concept being investigated. For example, it might be relatively easy to find stimuli that represent concrete concepts such as coffee and tea, but what about abstract concepts such as freedom and security? The stimuli used might also influence that nature of the concept being investigated. For example, when conducting research on prejudice, associating evaluative terms such as pleasant or unpleasant with a group taps into emotional/evaluative responses to the group whereas associating stereotypic terms such as violent or nonviolent with a group taps into the respondent’s stereotypes of the group (Banaji & Heiphetz, 2010). Although prejudice and stereotyping are related, they are not identical, so using the different types of stimuli results in measuring different constructs. Finally, one must consider whether the responses research participants make represent their reactions to the concept represented by the stimuli used (which is usually the goal of the research) or to the characteristics of the stimulus used to represent the category. For example, if one uses a picture of the U.S. flag to represent the concept United States, are respondents reacting to the general concept or to the particular characteristics of the flag? This is an issue that goes beyond implicit measures; we will discuss it in more detail in Chapter 9.

Choosing a Measurement Modality

Having considered the advantages and limitations of the different measurement modalities, the question arises of which to use. There are three approaches to answering this question. Some authorities give primacy to behavioral measures, holding that they should be used whenever possible. For example, Aronson et al. (1990) state that “the greater the commitment demanded of the subject by the [measure], the more confidence we can place in the experimental results” (p. 277). Another view holds that giving behavioral measures primacy ignores the fact that behavior is not always the primary focus of research. If the focus is on variables best measured through self-report, physiological response or implicit measures, then that modality should be used.

A third position holds that one should use multiple modalities to measure variables, especially to measure hypothetical constructs (for example, Hoyle et al., 2002; Kazdin, 2003). There are two reasons for following this path of multiple operationism. The first is that many variables have multiple components, some best measured through self-report, some behaviorally, and some physiologically. Including all the components of a variable as part of the measurement strategy will improve the content validity of the measurement process. Consider the construct of depression. Some depressive symptoms, such as sadness and low self-esteem, are subjective experiences and so are best measured through self-report. Others, such as changes in eating patterns and reduced levels of social and other activities, are behavioral. A third group of symptoms, such as changes in sleep electroencephalogram activity, are physiological. Thus, only a set of measures—some self- report, some behavioral, and some physiological—can completely assess the construct of psychological depression.

The second reason to use multiple operations derives from the earlier discussion of the modalities’ advantages and limitations, summarized in Table 6.2. As can be seen from Table 6.2, each modality has its own set of advantages and limitations so that, in choosing a single modality, one accepts its limitations to gain its advantages. When multiple measurement modalities are used, the advantages of one can compensate for the limitations of another, thereby improving the overall quality of measurement in the research. As Figure 6.3 illustrates, each modality measures some true score and some error. Although there is some overlap in the true score they measure, each modality measures some true score missed by the others. As a result, using multiple modalities leads to a more accurate assessment of the trait. For the same reason, you might want to use multiple measures of a construct within a modality. As Figure 6.4 illustrates, you could assess depression using two self-report measures, two behavioral measures, and two physiological measures. Within each modality, any one measure assesses only part of its aspect of the construct. When multiple measures are used, what one measure misses another can pick up, just as one modality can pick up what another modality misses (Figure 6.3). Finally, when choosing a measure within a modality you must attend to the issues of reliability and validity. Your goal should be to develop the best possible measurement strategy consistent with the purposes of your research.

TABLE 6.2

Relative Advantages and Limitations of Four Measurement Modalities





	 

	 

	Modality of Measurement



	 

	Self-Report

	Behavioral

	Physiological

	Implicit


	Ability to assess psychological states

	High

	Low

	Low

	High


	Ability to assess private behavior

	High

	Low

	Low

	Low


	Ability to assess behavior in multiple situations

	High

	Varies

	Low

	Low


	Ability to assess past behavior

	High

	Low

	Low

	Low


	Obtrusiveness

	High

	Varies

	Varies

	High


	Potential for accurate measurement

	Varies

	Variesa

	Variesa

	Varies


	Potential for editing by research participant

	High

	Varies

	Low

	Low


	Dependence on participant’s verbal skills

	High

	Low

	Low

	High


	Participant’s psychological involvement in

	Varies

	High

	Low

	Varies


	process

	 

	 

	 

	 


	Ease of use

	High

	Varies

	Low

	Low


	Requirement for researcher training

	Low

	High

	High

	High


	Expense

	Low

	Low

	High

	Moderate




Note: These are general characteristics that may vary somewhat with the research situation. “Varies” indicates that the characteristic is highly situation-dependent.



	a

	Probably high if used to assess something that is directly observed; probably low if used to infer most psychological states or processes.
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FIGURE 6.3

Use of Multiple Measurement Modalities to Triangulate on a Construct.

Each measure assesses its own “piece” of the construct so that the measures as a group provide a more accurate assessment of the construct than does any one measure.
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FIGURE 6.4

An Example of the Use of Multiple Measurement Modalities and Multiple Measures Within Modality.

Clinical depression can be assessed via self-report, behavioral, and physiological modalities, and there can be several specific measures within each modality.
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Locating and Evaluating Measures

As noted in Chapter 5, one purpose of the literature review is to assist in finding ways to carry out the research. Measurement is part of research, so one goal of your literature review will be the identification of measures that you can use in your research. Once you have identified a set of potential measures, you must select the ones you will use. In this section, we address the issues of locating and evaluating measures. First, however, let’s consider one way in which measures can be categorized.

Categories of Measures

Measures can be distinguished from one another by considering some of their principal characteristics. One distinction that can be made is between measures that assess manifest variables and measures that assess hypothetical constructs. There are two categories of measures that assess hypothetical constructs: psychometric tests and research measures. These categories are distinguished by the purposes to which their measures are put. Psychometric tests are used to provide information about a particular individual’s score on a construct as a means of determining where that individual stands on the construct relative to other people. For example, a score on an IQ test represents an individual’s IQ relative to that of other people: the same as most people, higher than most people, or lower than most people. Research measures are used to provide information about the mean scores of groups of people determine relationships between constructs or to compare groups of people on a construct. Measurement instruments designed as psychometric tests can be used as research measures, but instruments designed as research measures generally cannot be used as psychometric tests. This difference exists because psychometric tests are normed; that is, they are administered to large, diverse groups of people to estimate precisely the population mean and standard deviation of the test. Knowledge of these norms and norms for subgroups within the overall population allows the determination of where an individual stands on the construct relative to the population as a whole. Because researchers are not usually interested in individual scores on their measures, research measures are rarely normed.

Research measures can themselves be divided into two categories: developed measures and ad hoc measures. Developed research measures have undergone the validation process described earlier in this chapter, and so information is available on their reliability, validity, and other characteristics. Ad hoc research measures are created for use in a particular study. Little or no effort is made to assess their reliability or validity; at best, internal consistency is reported for multi-item measures. Ad hoc measures are virtually useless for the assessment of hypothetical constructs. Because no evidence exists for the validity of an ad hoc measure, we have no way of determining how accurately it assesses the construct it is supposed to assess, or even if it assesses the construct at all. Consequently, research that deals with a hypothetical construct and uses an ad hoc measure to assess that construct is a waste of resources: Because we don’t know if the measure accurately assesses the construct, the research can tell us nothing about the construct. Consider, for example, a study that finds a negative correlation between an ad hoc measure of self-esteem and an ad hoc measure of jealousy. Can we conclude on that basis that there is a relationship between the hypothetical constructs of self-esteem and jealousy? No. Because there is no evidence that the measures accurately assess the constructs, there is no basis for concluding that the relationship between the measures accurately reflects the relationship between the constructs. For this reason, eschew ad hoc measures in your research and be aware of the problems they pose as you read research reports.

Locating Measures

Having decided to use measures developed by someone else, how do you find those appropriate for your constructs and information on their reliability, validity, and so forth? A good way to locate information on psychometric tests is with reference books such as the Mental Measurements Yearbook (Plake & Spies, 2007) and Tests in Print (Murphy, Spies, & Plake, 2006). These books present reviews of tests, similar to book reviews, that comment on the background, development, reliability, validity, and usefulness of the tests. In addition, every published test has a user’s manual that describes in detail the development of the test and the procedures used to assess its reliability and validity.

An efficient way to locate research measures is with directories and compendiums. The Directory of Unpublished Experimental Measures, now in its ninth volume (Goldman & Mitchell, 2008), lists measures that have been used in research reported in major journals. It classifies measures by type, such as achievement and personality; provides very brief summaries of the measure’s purpose and the data available on the measure’s reliability and validity; and gives the citation for the article in which it was first reported. A compendium, such as Measures of Personality and Social Psychological Attitudes (Robinson, Shaver, & Wrightsman, 1991b), is a compilation of measures used in a specific field of research. Compendiums provide information on the development, reliability, and validity of each measure that they include. This information is usually more extensive than that given in directories, and compendiums frequently compare different measures of a construct on their strengths and limitations. Compendiums also reproduce all or part of a measure when the copyright holder gives permission.

Published reviews of the research literature on a topic often include discussions of measurement issues, although details of development, reliability, and validity are rarely provided for specific measures. If a measure is extensively used in research, there may be published reviews of the research on its reliability and validity (for example, Lane et al., 2007). Finally, every research report describes how its constructs were measured and should report reliability and validity data on the measures or cite sources of such information. As you conduct your literature review for your research, you can keep track of every relevant measure you find, noting the construct measured, a description of the measure, the source of the measure, and the information needed to evaluate measures, which is discussed next. You can use this database to choose the measures best suited to your needs.

Evaluating Measures

Any hypothetical construct can be measured in many ways, using multiple measurement modalities and multiple measures within modalities. When faced with a choice among several measures of a construct, which should a researcher use? Robinson et al. (1991a) have suggested a set of criteria (shown in Table 6.3) that one can use for evaluating and comparing measures. This discussion groups these criteria under four headings: theoretical background, quality of development, reliability and validity, and freedom from response bias.

Theoretical background. Measurement is based on theory. The developers of a measure must therefore completely review the theories dealing with the construct they want to measure. The purpose of the review is to define the construct completely so that the content of the measure is relevant to and representative of the construct. When developing a measure of a construct that has more than one aspect, as with the earlier example of depression, developers can take either of two approaches. In the first approach, they can attempt to develop a comprehensive measure that covers as many aspects of the construct as possible within the modality they plan to use. For example, a self-report measure of depression could include items related to mood, interest in life, activity level, eating patterns, and some physical symptoms, but it could not include physiological indicators that require special equipment to measure, such as EEG patterns. The second approach is to focus on a specific aspect of the construct, such as depressed mood.

TABLE 6.3

Some General Rating Criteria for Evaluating Measures
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Note: Adapted from Robinson, Shaver, & Wrightsman, 1991a, pp. 12-13.

As a researcher looking for a measure, your first task is to define the content of the construct you want to measure. If the construct has multiple components, then you must decide the focus of your research: Will it be on the construct as a whole, on all the individual components, or on one or some of the components? Finally, you must choose appropriate measures. If your interest is in the construct as a whole, you will want measures that cover all components of the construct and provide a single global score for the construct. If your interest is in the components, you will want a separate measure for each component or a general measure that also provides a score for each component. As a general rule, it is better to use a measurement strategy that provides a separate score for each component. This strategy is preferred because it is possible for an independent variable to have different effects on or different relationships to different components of a construct (Carver, 1989). As a hypothetical example, a particular event in a person’s life might lead to mildly depressed mood (one component of depression), but have no effect on eating patterns (another component of depression). If your research shows that your independent variable has the same effect on or relationship to each of the components of the construct being studied, then the component scores can be combined into a global score. However, if you look only at the global score, you have no way of detecting any differences among the components in relation to the independent variable.

Your first concern in choosing a measure, then, is its degree of content validity. Generally speaking, the more thorough the theoretical background work done by the developers and the more thorough the content validity checks they make, the greater is the resultant content validity of the measure. However, you, as the potential user of the measure, are the ultimate judge of its content validity. Because the validity of a measure is related to its purpose, you must review the content of the measure to ensure that it gives the construct the meaning you want the construct to have: Does the content of the measure reflect the meaning of the construct as you understand it? Some measures will meet this test better than others; the final decision is yours.

Quality of development. The quality of the development of a measure has two aspects. One aspect is the nature of the participant samples used in the developmental research on the measure, that is, in testing its reliability and validity. To determine if differential validity is a problem, the samples must be as heterogeneous as possible; a national random sample is ideal, though usually impractical. Most research measures are developed using college student samples so that their reliability and validity for other populations is either unknown or less well tested. When you review the reliability and validity data for a measure that you are considering, focus on the data generated with populations similar to the one you will use in your research. If there are no data for your population, regard the measure as being of no better than moderate quality despite the conclusions about reliability and validity that can be drawn on the basis of data from other populations.

The second aspect of quality of development is the availability of norms. Norms are essential for psychometric tests and very useful for research measures. Norms let you compare your sample’s mean score and standard deviation with those of the larger norming sample. If these descriptive data for your sample are very different from the norms, you may have a skewed sample, so interpret the results of your research cautiously. Norms should be provided for as many groups of people as possible—such as sex, ethnicity, and age—so that you can compare the results in your sample to the norms for the appropriate groups.

Reliability and validity. Three points concerning reliability and validity are especially important in the context of evaluating and comparing measures. The first point is that test-retest coefficients vary as a function of the nature of the construct being measured and the test-retest interval. Labile constructs (such as mood) will have lower coefficients across the same test-retest interval than more stable constructs (such as IQ); these lower coefficients derive from the nature of the construct and so do not necessarily reflect a lower degree of reliability of the measure. Longer test-retest intervals lead to lower coefficients because longer intervals allow more opportunity for change in true scores on the construct; because these lower coefficients could reflect real change rather than random error, they do not necessarily reflect a lower degree of reliability. The best indicator of the true reliability of a measure is its average reliability across a number of studies. However, the reliability of a scale can vary from respondent sample to respondent sample and over time. Therefore, it is always wise to check their reliability, at least in terms of internal consistency, for your sample.

The second point is that the validity of a measure is relative to its purpose, not only in terms of content validity, but also in terms of other aspects of its validity. That is, in reviewing validity studies of a measure, you must consider as evidence of validity only those studies that used the measure for the same purpose that you intend to use it. For example, if you intend to use the polygraph as a measure of anxiety, then you need to review studies of its validity as a measure of anxiety, not just as a measure of physiological response.

The third point is the importance of discriminant validity. Just because a measure has good convergent validity does not mean it measures only the construct it was designed to measure; it could be measuring other constructs as well. For example, many self-report research measures of depression that have good convergent validity show poor discriminant validity relative to anxiety (Dobson, 1985). If you want a relatively “pure” measure of depression, you would have to find one with low correlations with measures of anxiety.

Freedom from response bias. Measures can be evaluated for the extent that they are likely to elicit response biases. A response bias is a tendency for a person to respond to a measure for reasons other than the response’s being a reflection of the construct being assessed by the content of the measure. Two common response biases are social desirability response bias, a tendency to respond in ways that make the person look good (socially desirable) to others, and acquiescence response bias, a tendency to either agree or disagree with items on self-report measures regardless of the content of the item. Chapter 15 discusses these and other forms of response bias in more detail; for now, just consider them to be undesirable characteristics of a measure.

The degree to which a measure elicits socially desirable responses is usually assessed by correlating scores on the measure with scores on a measure of social desirability response bias. The lower the correlation, the freer the measure is of social desirability response bias. However, there are two forms of social desirability response bias (Paulhus, 1991): impression management, which reflects a person’s desire to make a favorable impression on other people, and self-deceptive enhancement, which reflects a person’s desire to see him- or herself in a favorable light. Measures of social desirability response bias differ in the degree to which they assess the two forms; some assess mostly one or the other, whereas other measures assess both simultaneously. Therefore, when research on a measure reveals a high correlation with a measure of social desirability response bias, one needs to ask two questions. First, what measure of social desirability response bias was used? The answer to this question will indicate the type of social desirability response bias being assessed. Second, is that type of social desirability response bias relevant to the construct? If it is relevant, then the response bias is not a problem. However, you should ensure that a measure has been checked for both forms of social desirability response bias: Even if one form of social desirability response bias is not a problem for the measure, the other might be.

The susceptibility of a measure to acquiescence response bias can be assessed by examining its content. If the items are constructed so that only agreement or disagreement leads to a high score, then acquiescence could be a problem. In contrast, a balanced measure, in which half the items require agreement for a high score and half require disagreement, is less susceptible: To get a high score, respondents must both agree and disagree with items; only agreeing or only disagreeing will lead to a mid-range score. Therefore, measures with balanced content are preferred to measures with unbalanced content.

Comparing measures. As we have seen, an ideal measure will exhibit a high degree of a rather large number of characteristics (Table 6.3). However, no measure is likely to be high on all these characteristics simultaneously. In choosing a measure, it is therefore necessary to decide which characteristics are most essential to your research and give them more weight in making your choice. For example, you might decide that internal consistency is more important than test-retest reliability and that reliability and validity are more important than the availability of norms. However, because ad hoc measures generally have no history of reliability and validity research, they should not be used: Without evidence of validity, you have no way of knowing whether you are measuring the construct you set out to measure.

[image: image]

Chapter Summary

Reliability is the consistency of measurement; validity is the accuracy of measurement. Random measurement error reduces both the reliability and validity of a measure; systematic measurement error can result in a measure that is reliable but of low validity. Reliability can be assessed in three ways: as stability across time, as consistency across forms of a measure, and as consistency among the items comprising a measure. The most appropriate form of reliability assessment for a measure depends on the characteristics of the trait the measure is designed to assess.

There are five categories of validity evidence. Generalizability reflects the degree to which a measure provides similar results across time, research settings, and populations. Content-related evidence concerns the degree to which the items on a measure are relevant to and representative of the trait being assessed. Structural validity refers to the extent to which the dimensionality of a measure reflects the dimensionality of the construct it is designed to assess. External validity concerns the degree to which scores on a measure correlated with scores on similar and theoretically related measures. Substantive concerns the degree to which people who score high and low on the measure behave in ways predicted by the theory of the trait. In addition, a measure should exhibit discriminant validity: Scores on the measure should be unrelated to variables that the theory of the trait says are not related to the trait. Finally, a potential source of bias in measurement is differential validity, in which a measure is more valid for members of one group than for members of another group.

There are several modalities of measurement. Self-report measures have people answer questions about their emotions, behaviors, and thoughts. Behavioral measures assess what people do, the actions they perform. Physiological measures assess people’s biological responses to stimuli. Implicit measures attempt to assess people’s unconscious motives, beliefs, and evaluations. Each modality has both advantages and disadvantages relative to the others. Because many psychological variables have multiple components, some of which may be better measured by one modality than another, multiple measurement modalities should be used when appropriate. In addition to ensuring representativeness in measurement, this multiple operationism allows the advantages of one modality to compensate for the limitations of others. The use of multiple measures within modalities allows for similar compensation: Aspects of the construct not assessed by one measure can be assessed by another.

Evaluating and selecting measures requires distinguishing among various types of measures used in research; ad hoc measures of hypothetical constructs are virtually useless. Four criteria for evaluating measures are theoretical background, quality of development, reliability and validity, and freedom from response bias.
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Wittenbrink, B., & Schwarz, N. (Eds.). (2007). Implicit measures of attitudes. New York: Guilford Press.

In the chapters in Part 1 of this book, experts on various implicit measures describe their use. The chapters in Part 2 discuss some of the limitations of implicit measures.

Locating Measures
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This web page lists a number of self-report measures that have been used in research. The listing for each measure includes information on its reliability and validity. Note, however, that many of the measures require payment of a fee for their use.
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Questions for Review and Discussion



	1.

	What is the difference between hypothetical constructs and manifest variables? Describe some examples you know of in which manifest variables have been improperly interpreted in terms of hypothetical constructs.




	2.

	Describe the relationship between reliability and validity in measurement. Why is a reliable measure not necessarily a valid measure? Is a valid measure necessarily reliable? Why or why not?




	3.

	Read the Method sections of several research articles that use measures of hypothetical constructs. How well do the authors describe the reliability and validity of those measures? How does this information, or the lack of it, influence your interpretation of the results of those studies?




	4.

	What factors influence the decision about the best forms of reliability to use with a measure? What level of reliability can be considered adequate? What factors must we consider in deciding whether a measure exhibits a sufficient degree of reliability?




	5.

	Explain the following aspects of the concept of validity:







	a.

	Validity is an inference. What kinds of inferences are involved?




	b.

	Validity is a matter of degree.




	c.

	Validity is specific to a purpose.




	d.

	Validity is a unitary construct.







	6.

	Explain the concept of generalizability as an aspect of validity. How is it related to the concept of reliability?




	7.

	Name, define, and explain the two aspects of content validity.




	8.

	Explain the concept of structural validity.




	9.

	Explain the concept of external validity. Explain the role played by the validity of the criteria used to assess the external validity of a measure.




	10.

	Explain the ways of collecting evidence for the substantive validity of a measure. What interpretations can be made if a validity study fails to find the hypothesized relationships that would provide evidence of substantive validity?




	11.

	In what ways can we assess the discriminant validity of a measure? What does evidence indicating a lack of discriminant validity for a measure imply for interpreting the research results based on that measure?




	12.

	Describe the process of validating a new measure.




	13.

	What are the sources and indicators of differential validity?




	14.

	What are the relative advantages and disadvantages of self-report, behavioral, physiological, and implicit measures?




	15.

	Describe the advantages of multiple operationism. What limitations might it have?




	16.

	What resources exist for locating published measures?




	17.

	In what ways are psychometric tests and research measures similar; in what ways do they differ?




	18.

	Why do ad hoc measures of hypothetical constructs threaten the validity of research results? In what aspects of validity are such measures deficient?




	19.

	Describe the criteria for evaluating measures. Choose two measures of a hypothetical construct that interests you. Compare and contrast those measures using the criteria for evaluating measures.
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The Internal Validity of Research

[image: image]

[image: image]

Chapter Outline

Confounds

Natural Confounds

Treatment Confounds

Measurement Confounds

Threats to Internal Validity

Time-Related Threats

History

Maturation

Testing

Instrumentation change

Statistical regression

Control Groups in Pretest-Posttest Research

Selection Threats

Nonrandom assignment

Preexisting groups

Mortality

Reactivity

Sources of Reactivity

Evaluation apprehension

Novelty effects

Controlling Reactivity

General control measures

Controls with behavioral measures

Controls with self-report measures

Noting instances of reactivity

Demand Characteristics

Sources of Demand Characteristics

Participant Roles

The good participant

The negative participant

The apathetic participant

Impact of participant roles

Controlling Demand Characteristics

Cue reduction

Motivation

Role-play control groups

Measurement of the dependent variable

Experimenter Expectancies

Types of Expectancy Effects

Biased observation

Influencing participants’ responses

Techniques of Control

Rehearsal and monitoring

Minimizing the experimenter’s role

Condition masking

Avoidance of data snooping

Summary

Suggestions for Further Reading

Key Terms

Questions for Review and Discussion

A major objective of research design is ensuring that any effects found are caused only by the independent variable and not by other factors in the research situation. These other factors are extraneous variables. Extraneous variables provide alternative explanations for the observed effect; if they are present, the researcher cannot conclude that the independent variable caused the effect. For example, in Chapter 2 we noted that in cross-sectional developmental research it is difficult to separate the effects of age, the independent variable in the research, from cohort effects, which provide a possible alternative explanation for any differences found between age groups. To the extent that there are plausible alternative explanations for the effect of an independent variable, we say that a study exhibits low internal validity; conversely, to the extent that we can have confidence that the results of a study are due only to the effects of the independent variable, we can conclude that a study exhibits high internal validity.

The presence of plausible alternative explanations for an effect can be ruled out on either of two grounds. Sometimes logic can show that it is unlikely that an extraneous variable had an effect. For example, in cross-sectional developmental research, if the difference in ages between the groups being compared is not large—say, 2-year-olds being compared to 3-year-olds—then cohort effects are unlikely. Cohort effects result from differences in age groups’ social environments, and in many cases a small age difference reflects a small difference in social environments. There are, of course, exceptions. For example, a child’s transition from preschooler to kindergartner represents both a 1-year age difference and a major change in the social environment.

The second way of ruling out alternative explanations is either to institute control measures that limit the effects of extraneous variables or to use research designs that estimate their effects as well as the effect of the independent variable. In the latter case, one could show that even if extraneous variables did have effects on the dependent variable, the independent variable also had an effect and so was a cause of the dependent variable. These control measures will be included in the discussions of possible sources of alternative explanations.

Alternative explanations can be classified into two broad categories, confounds and artifacts. A confound exists when two variables are combined so that the effect of one cannot be separated from the effect of the other. For example, if you conducted a study in which the experimental group contained only men and the control group contained only women, sex of participant would be confounded with the independent variable. An artifact exists when some aspect of the research situation other than the independent variable affects the dependent variable. For example, as we saw in Chapter 5, the so-called Mozart effect, is artifactual (Thompson, Schellenberg, & Husain, 2001). In the original research on the effect, music composed by Mozart was compared to relaxing music. However, later research demonstrated the performance improvement that the researchers found emerged because the pieces of Mozart’s music that they used as stimuli were arousing and put people in a good mood; relaxing music did not have this effect. Because other arousing stimuli also increase performance, the “Mozart effect” is not due to Mozart’s compositions per se but instead to the mood-improving qualities they share with other stimuli. The distinction between confound and artifact is not rigid; if an extraneous variable causes an artifact in only one condition of an experiment, it also constitutes a confound. In this chapter, we discuss the nature of confounds, a set of factors identified by Campbell and Stanley (1963) as possible sources of artifacts and confounds, and three other possible sources of artifacts and confounds: reactivity, demand characteristics, and experimenter expectancies.
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Confounds

Researchers can easily avoid obvious confounds, such as having only men in one experimental condition and only women in another, which makes it impossible to separate the effect of participant sex from the effect of the independent variable However, more subtle confounds can creep into research and sometimes remain undetected until later researchers look at the topic of the research from a new perspective. Luck (2005) offers the example of an experiment that examined event related potential (ERP) waveform activity during a stimulus discrimination task. The experimenter was interested in sensory responses to closed-class words (such as articles and prepositions) and open-class words (such as nouns and verbs). However, closed-class words tend to be shorter than open-class words and, as illustrated in panel (a) of Figure 7.1, viewing shorter words could produce a different response than viewing longer words, so word length is confounded with type of word and there is no way of knowing which variable produced the obtained differences in ERP. One way in which to disentangle the effects of confounded variables is to “unconfound” them by treating each as an independent variable in the same study. This procedure results in what is called a factorial research design, which we discuss in Chapter 9. Such a design is illustrated in panel (b) of Figure 7.1 and lets the researcher determine the separate effects of two previously confounded variables on a dependent variable.

Natural Confounds

In nature, some variables tend to be associated with certain other variables. For example, people who share demographic characteristics such as age, sex, and ethnicity have undergone a common set of experiences associated with those variables, leading them to have some common attitudes, values, and other characteristics. Preschool girls and boys may choose to play with gender-stereotypic toys (such as dolls and trucks) because their parents have encouraged them to do so or because they inherently prefer those toys. Because of such natural confounds, when demographic variables are used as independent variables in research, one can almost never be sure whether group differences found on the dependent variable are due to the demographic variable, such as biological sex, or to a confounded variable, such as the results of gender-role socialization.
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FIGURE 7.1

Confounding and Unconfounding of Independent Variables.

Treatment Confounds

Treatment confounds occur when the manipulated independent variable (or treatment) in an experiment is confounded with another variable or treatment. For example, having a female experimenter conduct all the experimental sessions and a male experimenter conduct all the control sessions would result in a treatment confound. Although participants in each condition should have been exposed to only one treatment—the conditions of the independent variable—they actually received two combined treatments, condition of the independent variable and sex of the experimenter.

Because researchers are aware of the dangers of treatment confounds, they are careful to avoid them when they design research. However, confounds sometimes slip in when the study is conducted. For example, if the experimental condition requires equipment that is in short supply and the control condition does not, the researcher might have people participate individually in the experimental condition and in groups in the control condition. Although this procedure makes data collection easier and faster than having people in the control condition participate individually, it also confounds treatment with the social context of research participation. If differences between the experimental and control conditions are found, are they due to the independent variable or to working alone versus working in a group? A confound can also develop when data collection extends over a period of time, such as a semester, and all the research sessions for the control condition are run early in the term and all the experimental condition sessions later in the term. Such a procedure might be convenient if the experimental condition requires an elaborate lab set-up that would have to be frequently dismantled if experimental and control sessions were alternated. However, you would not know if any effects found were due to the independent variable or to the time period during which the sessions were conducted.

You must be very careful to avoid treatment confounds when designing and conducting research. The critical question to ask is, Do the participants in the experimental and control conditions have exactly the same experiences in exactly the same physical, social, and temporal environment except for the manipulation of the independent variable? If the answer is no, then a treatment confound exists and must be eliminated.

Measurement Confounds

Confounds can occur in the measures used to assess dependent variables as well as in independent variables. A measurement confound occurs when a measure assesses more than one hypothetical construct. For example, many self-report measures that are designed to assess depression also assess anxiety (Dobson, 1985). Consequently, one does not know if a high score on such a measure represents high depression, high anxiety, or both. Measurement confounds, which are shown by the lack of discriminant validity in a measure, often result from natural confounds between the constructs being assessed. For example, a high degree of anxiety might be a natural concomitant of depression. However, because measurement confounds, even natural confounds, obscure the relationship between an independent variable and the dependent variable that one is interested in, only measures high in discriminant validity should be used in research. When measurement confounds cannot be avoided, statistical techniques, such as partial correlation analysis (described in Chapter 11), can sometimes be used to separate the effects of the confounded variables.
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Threats to Internal Validity

In 1963, Campbell and Stanley published the first, and now classic, analysis of the concept of internal validity in research. They identified a number of potential threats to internal validity, eight of which will be discussed here. Five of these threats are problems that can arise when research is conducted over a period of time, and the other three are related to the assignment of participants to experimental and control conditions.

Time-Related Threats

Campbell and Stanley (1963) initially wrote their analysis of internal validity for educational researchers, especially those interested in the effectiveness of new educational programs. These researchers frequently conduct longitudinal studies, examining the impact of a program on students’ test scores by testing the students before the program is implemented (a pretest) and again after the program has had an opportunity to have an effect (a posttest). Campbell and Stanley’s analysis therefore focused largely on problems that can arise in these pretest-posttest designs. Some of these problems were examined in the discussion of longitudinal research in Chapter 2. This discussion focuses on their potential impact on studies in which data are collected over a period of time and on the role of the control group as a way of assessing the impact of these problems on a study.

History. The term history refers to events occurring outside the research situation while the research is being conducted that affect participants’ responses on the dependent measure. For example, Greene and Loftus (1984) conducted a study in which university students read a story about a trial that included eyewitness testimony and gave their opinions about whether the defendant was guilty or not guilty. They collected their data over the course of a semester, and partway through the semester an incident in which a man was mistakenly identified as a criminal received wide publicity in the city where the university was located. Greene and Loftus found that fewer participants made “guilty” judgments during the time the incident was publicized compared to students who participated before and after the publicity. A follow-up experiment provided evidence that the publicity caused the drop in “guilty” judgments. Because events outside the research situation can affect participants’ responses, researchers must be aware of events that could affect their data and check to see if such an effect is present.

Maturation. The term maturation refers to natural change over time. The change can be related either to age, as the term implies, or to the cumulative effects of various experiences over a period of time—what might be considered as getting wiser in addition to getting older. For example, Bouchard (1972) examined the relative effectiveness of two problem-solving strategies with college students as research participants. Students who were instructed to use the control strategy participated early in the semester, and those instructed to use the experimental strategy participated later in the semester. The participants in the experimental condition performed better on the problem-solving task than those in the control condition. Although this difference could reflect a difference in the effectiveness of the strategies, it could also be due to maturation: Because of their classroom experiences, students could have become better problem solvers over the course of the semester. Such maturation problems can be controlled by distributing experimental and control sessions of a study evenly across the time period over which the study is conducted. Maturation effects will then be about equal in both conditions, so they will cancel out when the conditions are compared.

Testing. Much behavioral science research is directed at testing the effectiveness of an intervention for changing a personal characteristic, such as mental health, behavior, or attitudes. One way to conduct such research is to pretest participants on the dependent variable (the characteristic to be changed), conduct the intervention, posttest participants on the dependent variable, and examine the amount of change from pretest to posttest. A testing confound occurs when taking the pretest affects scores on the posttest independently of the effect of the intervention. For example, people might try to keep their responses consistent across different administrations of a measure or try to “do better” on the posttest than they did on the pretest. The simplest way to deal with testing confounds is not to give a pretest; as noted later, pretesting is not necessary in many forms of research.
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FIGURE 7.2

The Solomon Four-Group Design.

A difference in the posttest means of Groups 1 and 3 indicates a simple testing confound: Responses on the posttest differ because of a pretest. Unequal differences in the posttest means of Groups 1 and 3 versus Groups 2 and 4 indicate a complex testing confound: The effect of the pretest is different in the experimental and control conditions.

If a pretest is necessary or desirable, the presence and degree of testing effects can be tested by using what is known as a Solomon four-group experimental design (Braver & Braver, 1988). As its name says, the Solomon four-group design requires four sets of research participants (see Figure 7.2): two control conditions, one with a pretest and one without, and two experimental conditions, one with a pretest and one without. If a simple testing confound exists, the posttest means of Groups 1 and 3 in Figure 7.2 will differ: Because the only way in which these groups differ is in whether or not they received a pretest, a difference in the posttest means indicates that the pretest affected performance on the posttest. The presence of a more complex testing confound can be detected by comparing the differences in the posttest means of Groups 1 and 3 (the control conditions of the experiment) with the difference in posttest means of Groups 2 and 4 (the experimental conditions). If these differences are not equal, then pretesting is combining with the effect of the experimental manipulation to affect posttest scores: The pretest has different effects on the posttest performance of the experimental and control groups. Either form of testing confound calls the internal validity of the research into question.

Instrumentation change. Instrumentation change occurs when the measure used to assess the dependent variable changes over time, leading to artificial differences in scores at different points in time. Instrumentation change can take several forms. Mechanical and electrical measuring devices can go out of calibration as they are used, resulting in cumulative inaccuracies. For example, a timer may begin to run faster or slower with use. Although this problem is probably less severe with modern solid-state electronic devices than in the days of electromechanical instrumentation, battery powered instruments can go out of calibration when their batteries weaken. The solution to this form of instrumentation change is to periodically test any apparatus that might be subject to it. Another form of instrumentation change occurs during the process of coding or categorizing qualitative data; this observer drift is due to coders becoming less reliable over time. One cause of this decline is fatigue or habituation. Another cause is a change in the way observers classify participants’ behaviors into categories; for example, as they gain experience, observers may change how they categorize aggressive or nonaggressive behaviors. In such cases, it is a good idea to assess the reliability of raters at several points in the coding process. Problems due to observer drift can also be reduced by careful construction of classification systems and carefully training observers. Another solution is to have different observers code the behavior of interest in different random orders so that effects due to fatigue or habituation are spread out over the ratings (Hoyle, Harris, & Judd, 2002).

Statistical regression. Statistical regression can occur when people are selected for participation in research based on their having extreme scores on what will be the dependent variable. For example, treatment outcome research is conducted with participants who have extreme scores on measures of the problem being treated: To test the effectiveness of a treatment program designed to alleviate a problem such as test anxiety, you need participants who score high on a measure of test anxiety. Recall the discussion of random measurement error in Chapter 6. One reason why a person might get an extremely high score on a measure is because random error raised the score beyond the person’s already high true score; conversely, random error could make a low true score extremely low. When extreme scorers are measured a second time, random error can have little influence in raising extremely high scores or lowering extremely low scores: Those scores are already about as high or low as they can go. However, random error can move the scores in the other direction, where there is room for change. Consequently, people who get extreme scores on the first administration of a measure will, on the average, get less extreme scores on the second administration of the measure: Scores for high initial scorers decrease and scores for low initial scorers increase. This increase and decrease of initial extreme scores is called statistical regression; because the scores change in the direction of the population mean score on the measure, this phenomenon is also called regression toward the mean.
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FIGURE 7.3

Changes in Scores From Pretest to Posttest Grouped by Pretest Scores.

Extreme scores on the pretest are partially due to random measurement error; these errors tend to be in the other direction at the posttest, causing extreme scores to change more than moderate scores, a process called regression toward the mean.

Huck and Sandler (1979) describe an excellent example of statistical regression. Cadets in an Air Force officer training program took a personality test near the beginning of their training and were divided into five groups based on their scores: high, above average, average, below average, and low. They took the same test near the end of their training. Figure 7.3 shows the average amount of change in each group’s scores. Notice that the cadets who had the most extreme scores on the initial administration of the test showed the greatest change and that the change was in the direction of the mean: Initially high scorers went down and initially low scorers went up. The best solution to the problem of statistical regression is not to select research participants on the basis of extreme scores on the dependent variable. However, this procedure is impossible in some forms of research, such as that on treatment effectiveness. In those cases, the solution to this problem, and to other time-related problems in pretest posttest research, is use of a control group.

Control Groups in Pretest-Posttest Research

You can separate the effects of time-related threats to internal validity from the effects of the independent variable in pretest-posttest research by using a control group. For this procedure to be effective, the members of the control group must be as similar as possible to the members of the experimental group. In most research, this equivalence is attained by randomly assigning participants to groups. Hence, when participants are selected on the basis of extreme scores on the dependent variable, you should randomly assign the people selected to the experimental and control groups. As discussed in the Chapter 9, although random assignment does not guarantee equivalence between groups, it produces equivalence most of the time. As shown in the “Pretest” section of Figure 7.4, this procedure results in the members of the experimental and control groups having the same mean pretest score on the dependent variable. The “Posttest” section of Figure 7.4 shows mean posttest scores for the two groups; the dashed line indicates the baseline score—the pretest mean. The pretest-posttest change in mean scores for the control group represents the collective effects of time-related threats to internal validity—the amount of change that would have occurred if no experimental treatment had taken place. The posttest difference between the mean scores of the experimental and control groups represents the effect the experimental treatment has over and above the effects of time-related threats to internal validity.

The last sentence has two important implications. The first is that pretest-posttest research must always include a control group. Without a control group, there is no way to determine whether any changes found are due to the effect of the independent variable or the effects of one or more of the time-related threats to internal validity. The second implication is that a pretest is not needed in most research. If the experimental and control groups have the same mean score on the dependent variable before the manipulation of the independent variable, the effect of the independent variable will always be shown in the difference in the mean scores of the groups when the effect of the independent variable is measured. Not conducting a pretest has two advantages: It saves the time and other resources that would be expended on pretesting, and it avoids the possibility of testing confounds and the need to use the complex Solomon four-group design.
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FIGURE 7.4

Use of a Control Group to Separate Treatment-Related and Time-Related Change.

The pretest-posttest change for the experimental group includes both treatment and time effects, whereas the change for the control group includes only time effects; therefore, the difference between the two shows the true treatment effect.

Although pretesting has these disadvantages, we don’t want to leave the impression that it should never be used. Pretesting serves several valuable purposes in research, such as verifying the preexperimental equivalence of experimental and control groups on the dependent variable and allowing researchers to compare the characteristics of people who drop out of a study with the characteristics of those who complete it. In planning research in which pretesting might be used, carefully consider its advantages and disadvantages for that piece of research to determine if the value of the information that it will produce will compensate for the difficulties it entails.

Selection Threats

A selection bias occurs when research participants in the control condition differ in some way from those in the experimental condition. This section briefly considers three forms of selection bias: nonrandom assignment of research participants to the conditions of an experiment, the use of preexisting groups in research, and mortality.

Nonrandom assignment. The example given earlier of a confound—having only men in the experimental condition and only women in the control condition—is an example of a selection bias due to nonrandom assignment. When possible, researchers are careful to avoid such obvious selection confounds, but they can slip in unnoticed in other ways. A selection bias occurs anytime participants in the experimental condition of a study differ from participants in the control condition—such as when an experimenter uses people who volunteer for research as the experimental group and uses data from nonvolunteers for the control condition. For example, if cancer patients volunteer for an experimental treatment and their responses are compared to cancer patients who did not volunteer for the study, any differences in outcome may be due to characteristics of the volunteers and not to the treatment. As shown in Box 7.1, people who volunteer for research differ on a number of characteristics from those who do not volunteer. To the extent that these characteristics are related to the dependent variable in the research, you cannot be sure that any differences found between the experimental and control groups are due to the independent variable rather than to differences in participant characteristics. Data collection procedures can also lead to selection confounds. For example, collecting all the data for one condition of an experiment before collecting the data for the other condition can cause a selection confound as well as leave the door open for a history confound if people who volunteer early in the data collection period differ from those who volunteer later in the period.


Box 7.1 Differences Between People Who Do and Do Not Volunteer for Psychological Research



	•

	People who volunteer for psychological research tend to be







	•

	Better educated




	•

	Of higher socioeconomic status




	•

	Higher scorers on IQ tests




	•

	Higher in need of social approval




	•

	More sociable




	•

	More excitement-seeking




	•

	More unconventional




	•

	Less authoritarian




	•

	Less conforming




	•

	From smaller towns




	•

	More interested in religion




	•

	More altruistic




	•

	More self-disclosing




	•

	More maladjusted, especially when the research appears to deal with unusual situations or with treatment for a psychological disorder




	•

	Younger







	•

	Women are more likely to volunteer than are men for most research, but men are more likely to volunteer for stressful research.




	•

	Jews are more likely to volunteer than are Protestants, and Protestants are more likely to volunteer than are Catholics





Source: Based on Rosenthal & Rosnow (1975, pp. 88-89).



Preexisting groups. Selection biases can also arise in research conducted in natural settings when researchers must assign preexisting natural groups, rather than individuals, to experimental and control conditions. Selection bias is a problem in these situations because people are not randomly assigned to natural groups. Sometimes people choose to join a group, sometimes the group chooses them, and sometimes they are assigned to a group by a decision maker, such as a school administrator or personnel director. In any of these cases, the choices and assignments are probably not random, but are based on the characteristics of the people involved. Therefore, people in preexisting groups have common characteristics that can be confounded with treatment conditions when the groups are used as experimental and control groups in research. For example, Duncan (2007) tested whether allowing students to use notes during their final exam improved test performance. She allowed students in five of her course sections to use notes while those in three other sections could not use notes during the exam. One problem with this experiment is that students chose which section to enroll in, and students who choose sections that meet early in the day may differ from students who enroll in sections that meet later in the day. We discuss this problem in more detail in Chapter 10, which deals with research in natural settings.

Mortality. Mortality refers to people’s dropping out of a study as it is conducted. In longitudinal research, if only people with certain characteristics drop out, such as the heaviest drug users in a study of drug abuse, the results of the study can be applied only to those people whose characteristics match those of the “survivors.” In experimental research, differential mortality occurs when people in one condition of the experiment are more likely to withdraw from the research than are people in other conditions. For example, Huck and Sandler (1979) describe a study that tested the effect of isolation on attention over a 7-day period. Participants in the experimental condition were put in isolation chambers that were dark and soundproof, providing little sensory stimulation; participants in the control condition were put in similar chambers that were well lit and each of which contained a television and a radio that the participant could use when testing was not in progress. Testing consisted of 90-minute periods in which participants were required to pull a lever as soon as they heard a “beep”; 60 beeps were sounded at random intervals during each test period. Five percent of the control participants withdrew from the research, compared to 48 percent of the experimental participants. The researchers found that the experimental participants made more correct responses to the beeps than did the control participants. However, because the experimental participants who finished the research were people who could put up with 7 days of isolation, they were probably very different from the control participants in their psychological makeup. Consequently, there was probably a confound between participants’ characteristics and the condition in which they participated.

There is no real solution to the problem of differential mortality. When faced with the problem, researchers can try to determine if survivors and dropouts in the high dropout condition differ on any demographic characteristics or on variables assessed during a pretest. If they do, these differences can be taken into account when interpreting the results of the research by comparing the survivors with the members of the other group who have similar characteristics. If differences appear between the groups on the dependent variable, then the independent variable probably caused them. However, the results of the study would apply only to people with characteristics similar to those of the survivors in the high-dropout condition. Also, if differential mortality does not occur until after some time into the data collection period, analysis of the data collected before mortality became a problem would not be affected by selection. For example, if none of the experimental participants in the isolation study just described dropped out until the 5th day, the data from the first 4 days would present no selection problem.
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Reactivity

Whenever the process of measuring a variable rather than the content of the measure affects scores on the measure, the process is said to be reactive. Reactivity threatens the internal validity of research because participants’ scores on measures result from the reactive situation rather than from the effects of the independent variable. This section examines the sources of reactivity in measurement and some steps the researcher can take to control reactivity.

Sources of Reactivity

Reactivity can stem from two sources: evaluation apprehension and novelty effects. These factors can elicit social desirability response biases, distract people from the research task, and affect physiological response.

Evaluation apprehension. Evaluation apprehension is the nervousness people feel when they believe someone is judging their behavior. High levels of evaluation apprehension motivate people to avoid the adverse judgments of others by behaving in ways they believe will lead to positive judgments. Consequently, people review their behavioral options in the situation and choose the one they think will put them in the best light with anyone observing their behavior. In this context, “behavior” includes both directly observable actions and responses to self-report measures; “behavior” also includes the lack of an active response, such as remaining passive in the face of a stimulus or omitting an item on a questionnaire. Evaluation apprehension is especially likely to be aroused in the presence of authority figures and people who are perceived to have special abilities to analyze human behavior. Researchers are viewed this way by most research participants (even though we may not view ourselves that way), so evaluation apprehension is likely to be high among research participants (Haynes & Horn, 1982; Weber & Cook, 1972).

Evaluation apprehension is also likely to make a research participant more aware of other people present in the research setting, such as the researcher and other participants, and so lead the participant to pay attention to those people and their reactions to her or his behavior. Consequently, the participant can become distracted from the research task, leading to deficits in task performance, such as an increased number of errors. If error rate or evaluation of the participants’ performance is a dependent variable in the research, then the validity of the research could be reduced even if there is no social desirability response bias.

The nature of the behavior being studied can increase participants’ levels of evaluation apprehension. When people believe they are being observed, they are likely to try to avoid acting in ways that contravene social norms, such as acting aggressively or expressing prejudicial attitudes, or performing behaviors that they believe would embarrass them. For example, Yu and Liu (2009) found that Taiwanese students were more comfortable posting questions they had about assignments in a physics course to an online forum when they could use a nickname or post anonymously than when they were required to use their name, mainly because not identifying themselves avoided the potential for embarrassment. People are also likely to underreport non-normative and potentially embarrassing attitudes and behaviors on self-report measures. It is important to remember that the social desirability and embarrassment potential of behaviors are in the eyes of the research participant, not necessarily those of the researcher. What the researcher considers an innocuous behavior or question might be quite sensitive for the research participant. Consider a hypothetical study that tests the prediction that high levels of anxiety lead people to eat more than they would if they were not feeling anxious. The researcher manipulates participants’ anxiety levels and has them fill out a questionnaire. There is a bowl of peanuts on the table at which the participants sit, and the researcher tells the participants they can snack on the peanuts while completing the questionnaire. Although eating peanuts is a relatively innocuous behavior, an overweight person might avoid eating while under observation, no matter how strong the desire to eat, to avoid making a bad impression on the researcher. Other behaviors assessed by self-report, such as sexual behavior or aspects of personal history, might be considered private by people and so might not be reported accurately.

Cultural differences may also affect the extent to which behavior is influenced by evaluation apprehension. For example, there are cultural differences in people’s willingness to make favorable self-evaluations, with individuals from Western cultures such as Europe and the United States being much more willing to evaluate themselves favorably than individuals from Eastern cultures such as Japan and China. However, Kim, Chiu, Peng, Chai, and Tov (2010) showed that under experimental conditions that reduced evaluation apprehension, such as allowing participants to privately evaluate their performance, these culture differences were reduced. Other researchers have found that Japanese research participants are more likely to engage in the self-serving bias—the tendency to take credit for one’s successes but to avoid self-blame for one’s failures—when their responses are anonymous (Kudo & Numazaki, 2003). Hence, what look like culture differences may actually be due to experimental procedures, in this case procedures that resulted in increased evaluation apprehension for members of some cultural groups.

Novelty effects. Any aspects of the research situation that are new (or novel) to the participants can induce reactivity. These novelty effects stem from participants’ apprehension about dealing with the unfamiliar and paying attention to the novel features of the situation rather than the task at hand. For example, people are more likely to experience a novelty effect when they are brought into a new environment, such as a laboratory, to participate in the research than they are in a more familiar setting. However, adding a new feature, such as an observer or a piece of research equipment, to a familiar environment can also cause a novelty effect; this problem may be especially severe when children are studied. People are often apprehensive about being attached to physiological recording equipment because they are unsure of the effects it will have, and this apprehensiveness will be reflected in the levels of physiological arousal the equipment records. Finally, researchers should be cautious when conducting research based on Western concepts in non-Western cultures; performance may be influenced when participants are tested using measuring instruments or experimental procedures that are common in the researchers’ culture but uncommon in the participants’ culture. For example, in Western cultures, intelligence is often assessed by cognitive tests of abstract reasoning that may be unfamiliar to people in non-Western cultures. If so, it would be inappropriate to conclude that group differences in test scores on such measures reflected cultural differences in intelligence (Smith, Bond, & Kağitçibaşi, 2006).

Controlling Reactivity

There are a number of steps researchers can take to limit reactivity. Some of these control measures can be used with more than one measurement modality, and others are better suited to self-report or behavioral measurement. In addition, it can be useful to keep track of apparently reactive behavior.

General control measures. Because evaluation apprehension is a major factor in reactivity, research procedures directed at reducing this form of anxiety can limit reactivity (Harris & Lahey, 1982; Weber & Cook, 1972). Labeling experimenters as psychologists or implying they have special expertise in evaluating abilities or personality tends to increase evaluation apprehension and so should be avoided. Experimenters should also avoid giving participants negative feedback to responses, such as by frowning or other nonverbal or paralinguistic cues. In contrast, putting participants at ease, such as by greeting them in a friendly manner and explaining the experiment to them, tends to reduce evaluation anxiety. Reactivity effects are also reduced when the researchers are fluent in the participants’ native language and are clearly familiar with their culture (Ross, 2004). Aronson, Ellsworth, Carlsmith, and Gonzales (1990) suggest that research situations and tasks that participants find interesting and psychologically involving can get them so wrapped up in what they are doing that they are distracted from their anxiety and focus on the research task rather than on the researcher and the research environment.

Novelty effects can be controlled by giving participants time to adjust to the new situation. For example, once people become used to the feel of physiological recording devices, pulse rate and other physiological variables return to their normal ranges. Similarly, people can become so used to having outside observers present in their natural environments that they forget to “edit” their behavior for social desirability or are no longer motivated to do so (Harris & Lahey, 1982; Haynes & Horn, 1982). Schofield (1982) gives an example of the latter response in this quotation from her field notes from an observational study of a middle school:

Today as I entered the sixth grade house as classes were changing, I saw Richard and another black male whom I don’t know tussling. After glancing at me, Richard’s companion drew away from him and leaned over as if to pick up his books on the floor. Richard said, “Aw, come on, she just writes. She never does anything.” He then gave his companion a light shove and they were at it again. (p. 33)

Finally, when studying behaviors that might be influenced by social desirability concerns, one could deceive the research participants about the true nature of the research, leading them to believe that the study is concerned with some innocuous behavior. For example, Milgram (1974) told the participants in his studies of destructive obedience that the research dealt with the use of punishment in learning. Milgram believed that if he told his participants that the purpose of the research was to see if they would follow instructions that would result in severe pain for a fellow participant, then his dependent variable of whether the participants gave or refused to give the severe shock would be impossible to interpret. Because hurting someone is socially undesirable, Milgram would have no way of knowing whether a participant’s refusal to continue was the participant’s true response to the situation or simply a case of social desirability response bias. However, before using deception to reduce reactivity, you should carefully consider its ethical implications (see Chapter 3).

Controls with behavioral measures. Because some reactivity stems from research participants’ knowledge that they are under observation, one way to limit reactivity is to prevent participants from realizing they are being observed. One way to accomplish such covert observation is to keep the observers hidden or have them play a role that allows them to blend into the environment. In an example of the latter strategy, Piliavin, Rodin, and Piliavin (1969) studied subway riders’ responses to a staged emergency by having an observer play the role of a passenger. Modern technology has facilitated covert observation through the development of small television cameras and other devices that can be easily concealed and record behavior without the presence of an observer but, as we discussed in Chapter 3, there are ethical considerations in doing so. There is also what Aronson et al. (1990) call the waiting room ploy, in which people come to participate in an experiment, but the experimental manipulation occurs while they are waiting for what they think will be the experiment to begin. Latané and Darley (1968), for example, had a receptionist greet college students who had come to participate in an experiment and direct them to a waiting room. As they waited, either alone or with other students waiting for experiments (who were actually confederates of the experimenters), the room began to fill with what appeared to be smoke. The researchers wanted to see if the participants’ responses would be affected by the presence of the confederates, who ignored the smoke. Finally, research in natural environments can use participant observation, in which the researcher pretends to be just another person in the situation that he or she observes. For example, a researcher lived in a co-ed college dorm for a year and took a full load of classes as a “returning older student” (Nathan, 2005). In doing so, she learned about the typical undergraduate experience on a large university campus, including students’ study and eating habits, what students did for fun, who they socialized with, and their willingness to engage in behaviors such as cheating. Although methods such as participant observation are effective in preventing reactivity, they raise the ethical issue of collecting data without people’s knowledge and consent.

As an alternative to covert observation, you could have observations made by people, such as parents or teachers, who form a natural part of the observation setting. Unfortunately, unless such observers are well trained, two problems can arise. First, the observers’ data might be biased because of their knowledge of and prior beliefs about the people being observed. Second, the observers’ behavior can change as a result of making and recording observations, which, in turn, can affect the behavior of the people being observed (Hay, Nelson, & Hay, 1980).

Controls with self-report measures. When collecting self-report data, it is impossible to prevent people from knowing that they are, in a sense, under observation. However, allowing people to respond anonymously helps to reduce evaluation apprehension and so can lessen reactivity. Anonymity is easily gained through the use of written questionnaires. When questionnaires are administered in a group setting or online, research procedures can be established that make it impossible for the responses of any participant to be identified as coming from that person. As a result, evaluation apprehension is minimized. Paulhus (1991) suggests three procedures for enhancing and reinforcing participants’ perceptions of anonymity: (a) Physically separate people (for example, leave an empty chair between two people), especially people who are acquainted; (b) remind people several times to leave their names and other identifying information off the questionnaire and response sheet; and (c) have participants turn their questionnaires in by sealing them in envelopes and dropping them in a box on the way out and tell them about this procedure before they begin to fill out the questionnaire. Not surprisingly, administration of a questionnaire in an interview format is most reactive because anonymity is impossible (Paulhus, 1991).

Another way to reduce socially desirable responding in self-reports is to convince people that you know when they are not being completely truthful. Most people would rather admit to a socially undesirable truth than be caught lying. The bogus pipeline technique, for example, has people answer questions while attached to what they think is a lie detector; various deceptions are used to convince research participants of its accuracy (Roese & Jamieson, 1993). However, with this procedure you face the ethical dilemmas of (a) lying to research participants so that they will be truthful and of (b) falsely convincing them of the effectiveness of an invalid lie-detecting device.

Noting instances of reactivity. Although reactivity should be avoided to the greatest extent possible, it sometimes becomes obvious, especially early in observational research, that people’s awareness of being under observation is affecting their behavior. Schofield (1982) recommends that researchers carefully note instances of apparent reactivity because these occurrences can be helpful in several ways. First, knowledge of the circumstances that lead to reactive behavior can provide clues for finding ways to avoid it. For example, an observer might be able to locate a less conspicuous spot from which to make observations. Second, people are likely to be most reactive in situations that raise sensitive issues; these issues might become an additional focus of the research. Schofield, for example, noted that during faculty meetings she observed teachers glancing at her when they discussed certain topics; she then incorporated these topics into her interview and observation plans. Finally, noting which responses appear to result from reactivity prevents them from being confused with natural responses during data analysis.
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Demand Characteristics

Orne (1962) postulated that participants in behavioral science research are curious about what is happening to them and want to understand their experience and its meaning. He suggested that to achieve this understanding, participants look for information about the nature of the research and form their own hypotheses about the goals of the research. They can then act on these hypotheses, purposively behaving in ways that affect the outcome of the research. Orne gave the name demand characteristics to the information present in the research situation that allows participants to form their own hypotheses. He used the term demand because holding a hypothesis could place a demand on participants to act in certain ways. When demand characteristics affect participants’ behavior in ways that lead them to give artificial responses, they constitute a form of reactivity.

Sources of Demand Characteristics

Research participants have two sources of information available to them that allow them to formulate hypotheses. One is the information that the researcher provides them as part of the informed consent procedure. For example, AuBuchon and Calhoun (1985) wanted to know if women would report more negative menstrual symptoms when they knew that those symptoms were the research topic. They told half the women in a study that the study was examining the physical and psychological changes women experience during menstruation; the other participants were told that the study was examining such changes over time, with no mention of menstruation. The researchers found that the women who were told the study was about menstrual symptoms reported high levels of negative mood and more physical symptoms than did the women who did not know the study was about menstruation. The latter group of women reported the same average mood state and number of symptoms as did a comparison group of men. AuBuchon and Calhoun (1985) concluded that “the report of stereotypic menstrual cycle symptomatology is influenced by social expectancy [that such symptoms will occur] and experimental demand characteristics” (p. 35).

The second source of information is clues to the research hypothesis that are part of the research procedures. For example, Velten (1968) developed a procedure for inducing mildly depressed and happy mood states in research participants. Participants read aloud a set of 60 mood-related statements; in the depressed condition, one such statement might be “Right now, I am feeling sadder than I have in a very long time.” Velten found that people who underwent the mood induction reported happier or sadder moods, as appropriate, than people who read a set of 60 neutral statements. However, as Polivy and Doyle (1980) have pointed out, the Velten mood statements provide research participants with very strong cues about how the researcher expects them to feel. Consequently, participants who are unaffected by the mood induction statements might simulate the appropriate mood, acting as though they were happy or sad in order to help the researcher get “good” data. The following sections examine aspects of demand characteristics: the motivations that research participation can arouse and the behavioral consequences of those motivations, and means of controlling demand characteristics in research.

Participant Roles

Participation in psychological research can lead to three types of motivation: evaluation apprehension, reactance, and apathy. When demand characteristics allow participants to deduce a hypothesis for the research, these motivations can lead participants to play one of three corresponding participant roles: the good participant, the negative participant, and the apathetic participant (Greenberg & Folger, 1988).

The good participant. In our discussion of reactivity we noted that it is not unusual for research participants to feel anxious about how the researcher will evaluate their behavior. A possible result of this evaluation apprehension is a social desirability response bias, which could lead the participant to want to “help” the researcher by responding in the “right” way—a way that will support the hypothesis the participant thinks is under investigation. As Orne (1962) noted,

A volunteer who participates in a psychological experiment may do so for a wide variety of reasons ranging from the need to fulfill a course requirement, to the need for money, to the unvoiced hope of altering his personal adjustment for the better, etc. Over and above these motives, however, college students tend to share (with the experimenter) the hope and expectation that the study in which they are participating will in some material way contribute to science … [I]t follows that the subject has a stake in the outcome of the study in which he is participating. For the volunteer subject to feel that he has made a useful contribution, it is necessary for him to assume that the experimenter is competent and that he himself is a “good subject.” (p. 778)

To the extent that the desire to see oneself as a “good subject” leads to behaviors that fail to reflect participants’ true responses to the independent variable, they reduce the internal validity of the research: The outcome is determined by the participant’s response bias, not by the independent variable.

The negative participant. At the other end of the behavioral spectrum from the good participant is the negative participant. This role can be activated when people feel they are being coerced into doing something they don’t want to do, such as doing what the researcher is telling them to do. This perceived infringement on participants’ freedom of choice arouses a state called psychological reactance (Brehm & Brehm, 1981) that motivates them to show the researcher they cannot be pushed around. They demonstrate their independence by doing the opposite of what they think the researcher wants them to do. In contrast to good participants who try to confirm what they believe is the researcher’s hypothesis, negative participants try to disconfirm the hypothesis. As with good participants, to the extent that these behaviors do not reflect the negative participants’ normal responses, they reduce the internal validity of the research.

The apathetic participant. Both good participants and negative participants feel a high level of motivation to affect the results of research, albeit in opposite directions. Apathetic participants feel no motivation; they simply don’t want to be there. Consequently, they pay little attention to the research task, responding in essentially a random fashion to the independent variable and rushing through the research task as quickly as possible in order to get it over with. The apathetic role is probably most likely to be engendered in participants recruited from subject pools who really want neither to participate in research nor to do the alternative assignments and who see rushing through research participation as the most convenient way to meet the course requirement. Children may also be apathetic participants if they are participating simply because they are reluctant to say no to an adult’s request for their help. Of course, both adults and children who are initially interested in participation may become apathetic if they find the research task boring. Because apathetic responses are essentially random, they too reduce the internal validity of research.

Impact of participant roles. Orne’s (1962) article launched a decade of research on the impact of participant roles on the results of research, focusing on the good role and the negative role. The results of such research have, however, been inconclusive: Some studies have found evidence for the impact of participant roles, but others have not (Greenberg & Folger, 1988). For example, Christensen (1977) found he could elicit the negative role in participants only when the researcher acted in an extremely manipulative and controlling manner. In a study where the experimental hypothesis was clearly conveyed by a confederate, Nichols and Maner (2008) found that participants’ attitudes toward the experiment and the experimenter were correlated with their likelihood of responding to experimental demand. These results suggest that the vast bulk of research, in which the researcher politely solicits the cooperation of participants but does not give strong cues about the experimental hypothesis, would be unlikely to evoke role-related behavior. This difficulty in activating participant roles might also relate to what Fillenbaum (1966) called the “faithful” role: Most research participants try to enact the role of neutral research participant, which involves following the researcher’s instructions and responding as normally as the circumstances of the research allow. This role might induce its own behavioral biases, such as trying too hard to “act naturally,” but may also be the closest to realistic responding that we can expect of participants when they know they are under observation.

There appears to be no research on the prevalence of apathy among research participants. It is, however, a phenomenon that almost everyone who has collected data has encountered. As noted earlier, it can have obvious behavioral indicators, and people who appear apathetic about participating in research should be offered the opportunity to withdraw. Many online data collection programs record the amount of time a participant spent completing the study; this information allows researchers to discard data based on unreasonably short response times.

Controlling Demand Characteristics

The lack of strong research evidence to support the effects of demand characteristics on research results might lead one to decide, as did Kruglanski (1975), to ignore the issue. However, the procedures most commonly recommended as controls for demand characteristics (for example, Aronson et al., 1990; Rosenthal & Rosnow, 2008) are easy to implement and may also help to reduce reactivity in general. Let’s briefly examine a few.

Cue reduction. Because demand characteristics consist of cues to the research hypothesis that are contained in the research procedures, reducing those cues should reduce the likelihood of artifactual results. For example, avoid using very obvious manipulations such as the Velten (1968) mood induction technique described earlier. Demand characteristics are also more likely when participants are exposed to more than one experimental condition. For example, a meta-analysis found that researchers who used a within subjects design that assessed participants’ attitudes toward both older and younger targets found more evidence of ageism than did researchers who used a between subjects design that assessed attitudes toward only older or only younger targets (Kite & Johnson, 1988).

It’s a good idea to ask colleagues to look out for possible demand characteristics when they review your research proposal. Pilot studies and post-experimental interviews, described in Chapter 16, provide the opportunity to get the research participants’ viewpoint on your procedures and their perceptions of demand characteristics, if any. Asking participants to guess the research hypothesis at the end of the study can provide information about whether demand characteristics were operating. Finally, because fully informed consent could reveal the research hypothesis and induce demand, researchers sometimes deceive participants by withholding the hypothesis or by giving them a false hypothesis. However, because of the potential ethical problems involved in deception, undertake such procedures only when absolutely necessary and, if possible, obtain participants’ consent to deception. In addition, a thorough debriefing is essential (see Chapter 3).

Motivation. Because the good-participant role is a function of evaluation apprehension, the steps described earlier to reduce evaluation apprehension can also reduce the impact of demand characteristics. Current ethical requirements for reminding potential research participants of their freedom to decline participation and to withdraw from research might also reduce the likelihood of their taking the negative role. Psychological reactance—the motivation underlying the negative role—is aroused when people believe their freedom of choice is threatened. Reminding participants of the principle of voluntary participation should reduce any threat to freedom of choice and so reduce reactivity and the likelihood of negative responding. Smith and Richardson (1983) found that providing participants with information about the importance of a study increased their enthusiasm for it. If such information can be provided to participants as part of their introduction to a study without inducing other biases, it may help motivate potentially apathetic participants.

Role-play control groups. The concept of the good-participant role includes the supposition that “good” participants will tailor their responses so as to give researchers the data that participants think the researchers want. In essence, they try to “fake good,” with a good response being one that confirms the hypothesis as the participant understands it. Therefore, one way of determining if demand characteristics are affecting data is to describe the potentially demand-characteristic-laden manipulation to a group of participants and ask them to respond as if they had experienced it. Their responses would represent the effects of demand characteristics. For example, Alloy, Abramson, and Viscusi (1981) used this method in conjunction with the Velten (1968) mood induction technique: They described the Velten procedure to some participants, giving them a few mood statements as samples, and asked the participants to respond to the dependent measures in the way they thought people who had undergone the procedure would respond; that is, they were to “fake good.” Alloy et al. found that the role-playing participants responded differently from the participants who had actually undergone the Velten procedure; they were therefore able to eliminate demand characteristics as an explanation for their results. If the role-playing and real participants had responded similarly, there would have been no way for Alloy et al. to tell whether the differences between the mood induction group and a neutral mood control group were due to the induced mood or to demand characteristics.

Measurement of the dependent variable. Demand characteristics are tied to the hypothesis of a study as perceived by the participants. Thus, if people believe their participation in a study has ended, demand characteristics are unlikely to affect their behavior. Therefore, if a dependent variable is measured outside the context of a study, any demand characteristics induced by the study should have no effect. Take, for example, a classic study in social psychology conducted by Festinger and Carlsmith (1959). After the researcher told college student participants their session of the study had ended, he sent them to a secretary who gave them a questionnaire to complete that assessed the participants’ reactions to the study, such as how interesting they had found it. Responses to this variable were of great interest to the researchers, but because every participant in every psychology study conducted at the college completed the same questionnaire, it was unlikely that the participants would think the questionnaire was part of the study; consequently, their responses were unlikely to be influenced by demand characteristics. However, because this procedure involves deception—people are led to believe that their participation in the study is over and that their responses to the questionnaire are not part of the study—it should be used only when the study meets the criteria for permissible deception.
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Experimenter Expectancies

In the early 1900s, Germans were amazed by the phenomenon of a horse named Clever Hans, who could do arithmetic and other amazing feats. Hans’s owner would select members of an audience to pose simple arithmetic problems to Hans, who would then correctly answer them by stomping his hoof the proper number of times. How could a horse do arithmetic? Pfungst, (1904/1965) provided an answer by conducting an experiment in which Hans had to do arithmetic when neither Hans’s owner nor anyone in the audience knew the answer to the problem. Under these conditions, Hans’s mathematical ability disappeared. Apparently, Hans’s owner and the person posing the question (who, of course, knew the answer) would change their postures, such as by leaning forward, when Hans reached the correct number of hoof taps. Because Hans could perceive these changes and was rewarded for each correct answer, he had learned to stop tapping when people’s postures changed. In essence, the questioners’ expectation that Hans would stop tapping when he reached the correct answer affected their behavior, which in turn affected Hans’s behavior so that he appeared to give the correct answer.

Types of Expectancy Effects

Rosenthal (1976) noted that the same phenomenon could occur in the laboratory and named them experimenter expectancy effects. Experimenters’ expectancies about how participants should perform on the research task could affect the way they behaved toward research participants; their behavior could then affect the participants’ responses to the research task, biasing the data. There are two possible sources of experimenter expectancies. One is the research hypothesis: Experimenters generally expect to find data that support it. The second source of expectancies is the data collected early in a research project: If a pattern is apparent in early data, experimenters generally expect later data to be consistent with that pattern. Rosenthal proposed two mechanisms by which experimenter expectancies could affect the data they collect: biased observation and influencing participant behavior.

Biased observation. As noted in the discussion of case study research in Chapter 2, observer expectations about what they would find could affect their interpretation of what they observe. These interpretations are in the direction of the expectation. Rosenthal (1976) noted that the same phenomenon can occur in laboratory research when experimenters collect data by recording their observations of participant behavior. For example, in one study researchers observed the behavior of flatworms. Half the observers were told that the worms came from a high-response genetic strain and would show a great deal of movement; the other observers were told that their worms came from a low-response strain and would show little movement. Although all the worms came from the same genetic strain, the observers who expected a high degree of response reported more movement than those expecting a low degree of response.

Influencing participants’ responses. Rosenthal (1976) noted that experimenters’ expectancies could also influence participants’ responses. In one set of studies, experimenters were asked to elicit participants’ ratings of the physical attractiveness of the people shown in ten photographs. Half the experimenters were told to expect high ratings; the others were told to expect low ratings. In fact, the photographs had been selected because a previous group of research participants had rated the people in them as being average in physical attractiveness. The participants whose experimenters expected high ratings gave higher ratings than those whose experimenters expected low ratings.

There are three possible mechanisms by which experimenter expectancies could affect participants’ responses (Barber, 1976; Rosenthal, 1976). First, experimenters might introduce variations into the research procedures, treating experimental and control participants differently, and so inducing differences in response. Second, experimenters might give nonverbal feedback to participants about “right” and “wrong” responses. Like Clever Hans’s questioners, they might change their postures or facial expressions, perhaps rewarding “correct” responses with a smile and “incorrect” responses with a frown. Participants high in evaluation apprehension might be especially sensitive to such cues. Finally, experimenters might give verbal feedback, muttering “good” or “uh-huh” when they get the response they expect. This feedback could let participants know what responses were expected of them. It is important to note that the general presumption is that when experimenters do these things, they do them without being aware of their behavior. These are unconscious behaviors, not attempts at intentional bias. Researchers can, of course, intentionally bias their data to get the results they want (see Chapter 4).

Techniques of Control

Aronson et al. (1990) and Rosenthal and Rosnow (1991) discuss a number of steps one can take to control the effects of experimenter expectancies. Four of the most common are rehearsal and monitoring of experimenters, minimizing the experimenter’s role, condition masking, and avoidance of data snooping.

Rehearsal and monitoring. Because variations in experimenter behavior between the experimental and control conditions can affect participant response, precautions should be taken to minimize these variations. It is therefore very important to provide experimenters with a detailed script for their interactions with participants and to rehearse experimenters until they can follow the script flawlessly and consistently. If possible, also monitor experimenters’ behavior while they are collecting data to ensure that their responses don’t change over time.

Minimizing the experimenter’s role. Experimenters’ expectancies can affect data only to the extent that the experimenter is involved in data collection or interacts with participants. Therefore, the less experimenters do, the less effect their expectancies can have. For example, if the dependent variable is measured by self-report, the experimenter’s expectancies cannot bias data recording.

The effects of experimenter expectancies on participant behavior can be reduced by minimizing the experimenter’s contact with participants. As Aronson et al. (1990) note, some researchers have removed the experimenter entirely from the experiment. The experimenter brings participants to a room and leaves them alone. Instructions are provided by a digital recording or a written instruction booklet. Experimenters are increasingly using online data collection, through programs such as Survey Monkey; these programs also provide instructions remotely. However, Aronson et al. note that providing instructions remotely may result in a loss of important information. That is,

in attempting to convey a set of instructions to a subject in a face-to-face interaction, the experimenter may come to realize that these instructions are not viable: there is nothing quite like a yawn in the face to convince the experimenter that the instructions are dull and unmotivating. If the instructions are presented on a tape recording, the experimenter might never see the yawn and might run the whole experiment without realizing that the subjects are totally indifferent to the treatment. (Aronson et al., 1990, p. 238)

One solution is to pilot the instructions in a face-to-face setting and solicit feedback about their clarity and about whether they secure participants’ interest.

Condition masking. Perhaps the most widely used control for experimenter expectancy effects is condition masking: The experimenter does not know whether any particular participant is in the experimental or control condition when data are collected. Because the experimenter does not know which condition participants are in, his or her expectancies about how participants should behave in the different conditions cannot affect their responses. Carrying out research that uses this technique can be procedurally complex, often requiring two experimenters. One experimenter works with participants through the manipulation of the independent variable. The other experimenter, who does not know whether the participant is in the experimental or control condition, then takes over and measures the dependent variable. Despite this complexity, there is consensus that condition masking is the best available control for experimenter expectancy effects (Greenberg & Folger, 1988).

Avoidance of data snooping. The term data snooping refers to analyzing data collected before a study is completed “to see what’s happening.” If these analyses show a particular pattern of results, such as support for the research hypothesis, then this pattern could establish an experimenter expectancy for the data still to be collected. Researchers should therefore resist the temptation to data-snoop. However, as discussed in Chapter 16, it is a good and often necessary practice to conduct pilot studies to test experimental procedures. The results of pilot studies can also establish expectancies about the outcome of the main study, so the experimenters who collect the data for the main study should be kept unaware of pilot results until they have finished collecting their data.
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Chapter Summary

Many factors can influence the internal validity of research. Internal validity represents the degree of confidence we can have that the independent variable, rather than some other factor in the research situation, affected the dependent variable. Five categories of factors can threaten the internal validity of research: confounding, time-related and selection threats, reactivity, demand characteristics, and experimenter expectancies.

A confound exists when two variables are combined so that the effect of one cannot be separated from the effect of the other. A treatment confound occurs when the operational definition of the independent variable manipulates two hypothetical constructs simultaneously. A measurement confound occurs when a measure assesses two constructs simultaneously. Some confounds are considered natural because they reflect naturally occurring combinations of variables.

Campbell and Stanley (1963) identified several potential threats to the internal validity of research. A history threat occurs when an event outside the research affects the dependent variable. The term maturation refers to natural change over time. A testing confound occurs when taking a pretest affects scores on the posttest. Instrumentation change occurs when a measuring instrument changes over time, resulting in artificial changes in what it measures. Statistical regression can occur when participants are selected for research because they have extreme scores on the dependent variable; the random error that contributed to the initial extreme score makes it likely that the score will be closer to the mean at a second assessment. The presence and magnitude of these effects can be assessed in pretest-posttest research through the use of a control group. A selection confound occurs when participants assigned to the experimental and control groups of a study have different characteristics. Selection confounds can result from nonrandom assignment of participants to conditions, from the use of preexisting groups, and from mortality.

Reactivity occurs when the act of measuring a variable affects the score on the measure. Reactivity can result from evaluation apprehension or novelty effects. The effects of reactivity can be reduced by alleviating evaluation apprehension—such as by putting participants at ease—by providing participants with an engaging task, by covert measurement of the dependent variable, and by having participants respond anonymously to questionnaires. Novelty effects can be reduced by allowing people time to adjust to the novel aspects of the situation and by covert observation.

Demand characteristics are factors in the research situation that provide participants with cues to the hypothesis being tested. Once aware of the hypothesis, a participant might take on any of three roles. The good participant tries to “help” the researcher by providing data that will confirm the hypothesis, the negative participant tries to provide data that will disconfirm the hypothesis, and the apathetic participant responds in essentially a random manner. The effects of demand characteristics can be minimized by reducing cues to the hypothesis, motivating participants to avoid enacting roles that threaten internal validity, establishing role-play control groups to estimate the effects of demand characteristics, and separating the dependent variable from the study.

Experimenters’ expectancies about the outcome of a study can threaten the internal validity of the study. Experimenter expectancies can lead to biased observations and can influence participants’ behavior. The effects of experimenter expectancies can be reduced by rehearsing experimenters and monitoring their performance, minimizing experimenter contact with participants, keeping experimenters unaware of whether a participant is a member of the experimental or control group, and resisting the temptation to data-snoop.

Despite the fairly large number of potential threats to the internal validity of research, there are a number of steps you can take to control or reduce these threats. These steps are shown in Box 7.2.


Box 7.2 Enhancing Internal Validity



	•

	Avoid treatment confounds by ensuring that all participants have exactly the same experience in exactly the same environment except for differences that are part of the independent variable.




	•

	Avoid measurement confounds by using only measures that are high in discriminant validity.




	•

	Always use a control group in pretest-posttest research.




	•

	Be alert for history effects in cross-sectional research.




	•

	Be alert for mortality effects. Always check experimental and control groups for differential mortality.




	•

	Measure variables under conditions that minimize reactivity.




	•

	Be aware that cultural factors may influences participants’ responses and may result in some groups being subject to greater evaluation apprehension.




	•

	When collecting data with questionnaires, conduct a pilot study to determine if context effects could be a problem.




	•

	Be alert for demand characteristics in your procedures. Use role-play control groups when you cannot avoid high-demand procedures.




	•

	When observers code behaviors, use low inference coding systems to minimize expectancy effects.




	•

	Thoroughly train and rehearse experimenters for their interactions with participants. Monitor their performance throughout data collection.




	•

	Whenever possible, keep experimenters unaware of the condition that participants are in when the experimenters measure the dependent variable.




	•

	Avoid data snooping, and whenever possible do not tell experimenters about the results of pilot studies.
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Suggestions for Further Reading

Cook, T. D., & Campbell, D. T. (1979). Quasi-experimentation. Chicago: Rand-McNally.

In Chapter 2 of this classic book, Cook and Campbell describe in detail the threats to internal validity that we review in this chapter and discuss when those threats can and cannot be ruled out. In Chapter 3, they review experimental designs that do and do not permit causal inferences.

Huck, S. W., & Sandler, H. M. (1979). Rival hypotheses: Alternative interpretation of data based conclusions.

New York: Harper Collins.

Using the presentation style of a puzzle book, this classic volume provides 100 examples of studies that used flawed research designs. The authors encourage the reader not to peak at the solutions and to think beyond the named threats to validity covered in our chapter. The authors include a list of exercises by topic, such as advertising, personality, and developmental psychology.

Rosenthal, R., & Rosnow, R. L. (2009). Artifacts in behavioral research: Robert Rosenthal and Ralph L. Rosnow’s classic books. New York: Oxford.

As the title suggests, this book brings together and reprints these authors’ highly influential books: Artifact in behavioral research, Experimenter effects in behavioral research, and The volunteer subject. As Alan Kazdin notes in his forward to the volume, the 50 year collaboration of these two authors has produced “a remarkable body of work that has fallen out of print” (p. v). This volume makes their contributions widely available again.
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Questions for Review and Discussion



	1.

	How can you rule out alternative explanations for the effect of an independent variable?




	2.

	How are treatment and measurement confounds similar? In what ways are they different? What is a natural confound? What implications do measurement confounds and natural confounds have for the design and interpretation of research?




	3.

	Describe the time-related threats to internal validity, including the effects they have on pretest-posttest research and on cross-sectional research in which data are collected over a period of time. How does a control group control for these effects in pretest-posttest research?




	4.

	Describe the types of selection biases. How can these biases be controlled? What are the advantages and disadvantages of these procedures? What implications does the problem of selection biases have for interpreting longitudinal research and research that uses preexisting groups for its experimental and control conditions?




	5.

	Describe the effects of evaluation apprehension and novelty on research participants. What steps can you take to control those effects? What are advantages and disadvantages of those steps?




	6.

	Describe the sources of demand characteristics in research. What roles can participants take in research? What motivational factor is associated with each role? Describe the means for controlling demand characteristics. What are the advantages and disadvantages of those means?




	7.

	How can experimenters’ expectancies about the outcome of research affect the data collected in the research? How can experimenter expectancy effects be controlled? Describe the advantages and disadvantages of these control measures.




	8.

	Huck and Sandler (1979) present summaries of studies that illustrate the various kinds of internal validity problems. Get a copy of their book from your library, and practice your ability to identify internal validity problems by working through some of their examples.




	9.

	This chapter has focused on the problems involved in designing internally valid research. Given these problems, do you think it is possible for behavioral science to generate valid knowledge about human behavior? Why or why not?
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The External Validity of Research
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Every research study is unique: It is carried out in a particular setting, using particular procedures, with a particular sample of participants, at a particular time. At the same time, studies are often conducted to determine general principles of behavior that are expected to operate in a variety of circumstances. An important question, therefore, is the extent to which the findings from any one study apply in other settings, at other times, with different participants, when different procedures are used.

This question represents the issue of external validity. In this chapter, we first consider the concept of external validity and define its components. We then consider each of the components of external validity in more detail. After that we discuss ways of assessing the external validity of research. We conclude the chapter by examining the continuing controversy over the applicability of the results of laboratory research to natural settings and by considering the relationship between internal validity and external validity.
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The Concept of External Validity

The concept of external validity can be expressed as a question: Are the findings of a study specific to the conditions under which the study was conducted, or do they represent general principles of behavior that apply under a wide-ranging set of conditions? Because of this focus on how broadly findings apply, the term generalizability is often used synonymously with external validity; however, we will use the term generalizability to refer to a specific aspect of external validity. In this section we examine the two most common ways in which the term external validity is used and identify and define the components of external validity.

Aspects of External Validity

Cook and Campbell (1979) identify two aspects of external validity. One aspect they call “generalizing across,” which refers to the question of whether the results of a study pertain equally to more than one setting, population, or subpopulation, such as to both men and women. The other aspect they call “generalizing to,” which refers to the question of whether the results of a study pertain to a particular setting or population, such as hospitalized psychiatric patients.

To a large extent, basic researchers are more interested in the “generalizing across” aspect of generalizability than in the “generalizing to” aspect. This focus derives from their interest in discovering general principles of behavior and theories that will apply regardless of population, setting, or operational definition. If a principle does not operate as expected under a particular set of circumstances, those circumstances are incorporated into the theory as boundary, or limiting, conditions (see Chapter 5).

Somewhat in contrast to the basic researchers’ focus on “generalizing across,” applied researchers are more interested in the “generalizing to” aspect of generalizability. This focus derives from their interest in using theory and research to solve problems in particular settings (such as psychology clinics, the criminal justice system, and schools) that are inhabited by particular populations (such as therapists and patients; police officers, defendants, attorneys, judges, and jurors; and teachers, students, parents, and administrators). Consequently, applied researchers place a high value on what Brunswik (1956) called the ecological validity of research. The term ecological validity refers to the degree to which the conditions under which research is carried out mimic the conditions found in a natural setting to which they are to be applied. The strictest interpretation of the concept of ecological validity holds that only the results of research conducted in the setting itself are valid for application to that setting.

This discussion will distinguish between the generalizing-across and the generalizing-to aspects of external validity by referring to the generalizing-across aspect as gener-alizability and the generalizing-to aspect as ecological validity. However, as Cook and Campbell (1979) note, these aspects are closely related, so be careful not to overemphasize the difference between them. After all, if a principle generalizes across variations in a set of conditions, such as participant populations, then it generalizes to each of those conditions. For example, if a principle generalizes across sex of research participant, it is applicable to both women and men.

Components of External Validity

The differing views of external validity on the part of basic and applied researchers have led to a somewhat acrimonious debate over the applicability of laboratory-based theories and research findings to natural settings. Some of the issues in this debate are considered in the last section of this chapter. The aspect of the debate discussed in this section is the nature of the concept of external validity, especially in its sense of ecological validity. Vidmar (1979) has suggested that external validity has three components: a structural component that is relevant to both generalizability and ecological validity, and functional and conceptual components that are more relevant to ecological validity. These relationships are illustrated in Figure 8.1.

The structural component. The structural component of external validity is concerned with the method by which a study is carried out, including factors such as the setting in which the study is conducted, the research procedures used, and the nature of the participant sample. The findings of a particular study are high on the generalizability aspect of external validity to the extent that they remain consistent when tested in new studies that use different methods. That is, studies that test the same hypothesis should get reasonably similar results regardless of differences in settings (such as laboratory or field), research procedures (such as operational definitions), and research participants (such as college students or factory workers). Conceptual replication of research (discussed in Chapter 5) is therefore one way of testing the generalizability of research. Research findings are high on the ecological validity aspect of external validity to the extent that they can be replicated in a particular natural setting, using the procedures normally used in that setting and with the people usually found in the setting.
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FIGURE 8.1

The Meanings of External Validity.

External validity has two components: generalizability, which deals with questions of whether the results of a particular study can be replicated under different conditions, and ecological validity, which deals with the question of whether a finding can be applied in a particular setting. Generalizability therefore focuses on whether different aspects of the structure of research (such as settings, procedures, and participant populations) lead to differences in findings, whereas ecological validity focuses on the similarity between a study and a natural setting to which its results will be applied. This similarity includes similarity in the structure of the research and natural settings, similarity in the psychological processes operating in the settings, and similarity in the issues studied in the research setting and those of importance in the natural setting.

Consider, for example, a laboratory study on the effects of college student participants’ having a say in setting task goals on the satisfaction they derive from performing the task, with satisfaction assessed by a paper-and-pencil measure. The generalizability of the results of the study could be tested by having students at another college participate or not participate in setting goals for a different task and assessing their satisfaction using a different paper-and-pencil measure. The ecological validity of the results could be tested by seeing if they apply in a particular factory with the people who work there, using a naturalistic indicator of satisfaction such as the number of grievances filed by the workers. Notice that a test of the ecological validity of a research finding is essentially a conceptual replication of that finding and is therefore also a test of the finding’s generalizability. The second section of this chapter examines some factors that can affect the structural component of external validity.

The functional component. The functional component of external validity is the degree to which the psychological processes that operate in a study are similar to the psychological processes at work in a particular natural setting. Because of its focus on the degree to which a component of research mimics a component of a natural setting, the functional component of external validity pertains primarily to questions about the ecological validity of research results. For example, the question of whether people who participate in mock jury research, whose decisions have no effect on anyone’s life, process evidence and make decisions in the same way as real jurors, whose decisions have important effects on people’s lives, is a question of the functional validity of mock jury research. The third section of this chapter discusses the functional component of external validity.

The conceptual component. The conceptual component of external validity is the degree to which the problems studied in research correspond to problems considered important in a natural setting. Like questions concerning the functional component of external validity, those concerning the conceptual component of external validity arise primarily in the context of ecological validity. For example, researchers who study crowding are often interested in its psychological effects, such as stress. However, people in natural settings who must deal with crowded conditions, such as prison administrators, are more interested in its behavioral effects, such as aggression (Ruback & Innes, 1988). Therefore, from the viewpoint of prison administrators, research on the psychological effects of crowding is low on conceptual validity. The third section of this chapter discusses the conceptual component of external validity along with the functional component.

Let’s recapitulate the discussion so far. As Figure 8.1 shows, external validity has two aspects: generalizability, or the extent to which research results hold up across variations in the structure of studies, and ecological validity, or the extent to which research results can be applied to a particular natural setting. Table 8.1 summarizes the three components of external validity.

Issues of structural validity apply to questions of both generalizability and ecological validity, whereas issues of functional and conceptual validity apply primarily to questions of ecological validity. Vidmar (1979) used the term verisimilitude to refer to the similarity between research settings and natural settings and thus to the ecological validity of research. We will also use the terms structural, functional, and conceptual verisimilitude when discussing ecological validity.
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The Structural Component of External Validity

Epstein (1980) suggests that researchers want to generalize their findings across four structural dimensions: settings, participant samples, research procedures, and time; cultures can also be included in this list (see also Agnew & Pyke, 2007). The setting concerns the physical and social environment in which the research takes place. Participants are the people from whom data are collected and who can represent different subgroups or classes of people, such as sex or race. Research procedures include operational definitions, instructions, and tasks. Time represents the possibility that relationships between variables may not be stable, but may change as a function of historical events or social change. Culture concerns the shared history, traditions, and worldview of a social group. To the extent that research findings represent general principles of behavior, they should be relatively stable across each of these dimensions. The following sections discuss some of these factors that can affect the external validity of research.

TABLE 8.1

The Structural. Functional, and Conceptual Components of External Validity




	Component

	Focus

	Issue Addressed


	Structural

	Methodology

	Are the results of research consistent across variations in settings, procedures, populations, etc.?


	Functional

	Psychological Processes

	Are the psychological processes that operate in research settings similar to those operating in applicable natural settings?


	Conceptual

	Research Question

	Is the research question under investigation one of importance in the applicable natural setting?






Parenthetically, note that although these factors are sometimes called “threats to external validity,” it is more accurate to consider them sources of study-to-study extraneous variation in tests of the same hypothesis. The better a hypothesis holds up across these variations, the more likely it is to be generally applicable; failures to hold up suggest limits on its applicability.

Setting Factors

Research settings vary considerably from study to study. Not only can the physical setting (and its potential for reactivity) vary, but even within settings such factors as characteristics of the researcher and of the other people taking part in the research with the participant can vary from study to study. This section discusses the effects of these setting factors on generalizability and ecological validity.

The physical setting. Aspects of the physical setting can affect research participants’ responses to the independent variable and thereby affect the generalizability of the results of research conducted in the setting. Rosenthal (1976), for example, found that research participants’ evaluations of an experimenter varied as a function of the room in which they made their evaluations. Behavior can be altered by as seemingly minor a factor as the presence or absence of a mirror in the laboratory room (Wicklund, 1975); people become more concerned with making a good impression when they see a reflection of themselves. Cherulnik (1983) notes that this finding can have important implications for researchers who use “one-way” mirrors to observe people’s behavior: The participants’ behavior may change even if the participants don’t realize that they are under observation. Physiological measures, such as blood pressure, can also be affected by the physical setting (Biner, 1991). To the extent that aspects of research environments interact with the independent variable, responses can vary from setting to setting. It is therefore important to examine the research environment for any factors that might interact with the independent variable to affect the dependent variable.

Environments can also have long-term effects that limit the generalizability of research. For example, even small changes to an animal’s environment can produce neuronal changes; animals living in a stimulating environment, for example, develop a thicker cortex and have an increased number of neurons and synapses. These changes can affect many aspects of an animal’s behavior, including memory and learning and response to stress, leading some researchers to question whether research conducted with animals living in standard laboratory condition generalizes to animals living in enriched settings (see Cohen, 2003).

Reactivity. As noted in Chapter 7, the term reactivity refers to people’s tendency to change their behavior when they know they are under observation. To the extent that research settings are differentially reactive, responses to the same independent variable may differ between those settings. Researchers have developed a number of techniques for reducing the reactivity of the research setting, such as naturalistic observation, field experiments, and various forms of deception. Even when participants are fully aware of being in an experiment, reactivity can often be reduced by creating a high degree of experimental realism: manipulating the independent variable in such an engaging manner that subjects become so psychologically involved in the situation that they give realistic responses (see Chapter 16). Some research, such as laboratory studies of sexual arousal, is inherently likely to produce reactivity. Experimenters can reduce participants’ anxiety in these settings by providing detailed information about procedures, explaining how privacy is maintained, and demonstrating the equipment that will be used prior to the beginning of the study (Rowland, 1999).

Researcher attributes. It should come as no surprise that people’s behavior is affected by the characteristics of the persons with whom they interact. In a research study, the participant interacts with the experimenter, and the experimenter’s characteristics can affect the participant’s responses. For example, variation in sex of experimenter has been associated with variation in the accuracy of task performance, the reporting of intimate information, and response to projective tests, among other variables (Rumenik, Capasso, &Hendrick, 1977). The ethnicity of the experimenter can affect task performance (Marx & Goff, 2005), physiological response (Bernstein, 1965), and self-reports of the unpleasantness of a pain tolerance task (Weisse, Foster, & Fisher, 2005). In addition to gender and ethnicity, other experimenter characteristics, such as personality, values, and experience, can affect participants’ behavior (Rosnow & Rosenthal, 1997). However, Barber (1976) points out that the effects of these nonphysical experimenter attributes may be relatively small. Researchers can assess the impact of experimenter attributes by using multiple experimenters and including the experimenter as a factor in the data analysis. Another way to eliminate experimenter effects is through the use of computer-assisted interviewing techniques, which allow the respondent to respond privately by typing responses into a computer instead of reporting their answers directly to an interviewer. These procedures also increase participants’ willingness to accurately report about their sexual behavior, illicit drug use, or engagement in other sensitive behaviors (Gribble, Miller, Rogers, & Turner, 1999).

Coparticipant attributes. When people participate in an experiment in groups, the potential exists for them to be influenced by each other’s behavior and personal characteristics. Even when they don’t speak to each other, coparticipants’ physical characteristics, such as ethnicity and gender, might have an influence on behavior. McGuire (1984) has shown, for example, that when someone is the sole member of his or her gender or race in a group, that characteristic becomes more salient to the person. This phenomenon has been found to affect responses to personality inventories (Cota & Dion, 1986) and could have other effects as well. In addition, Mendes, Blascovich, Lickel, and Hunter (2002) found that that White research participants showed cardiovascular responses associated with threat when interacting with a Black man, but not when interacting with a White man. However, on self-report measures in this same experimental situation, White participants reported liking the Black man more than the White man. More generally, research shows that White people exhibit nonverbal signs of anxiety and discomfort when interacting with Black people (Dovidio, Kawakami, & Gaertner, 2002). Experimenters should consider whether these types of reactions could produce responses in their research participants that could adversely affect the data being collected. Solutions to this problem include making participant groups as homogeneous as possible and having people participate individually rather than in groups.

Ecological validity. In terms of ecological validity, the physical, social, and psychological structure of a research setting, especially a laboratory setting, can be very different from that of a natural setting, such as the workplace or the clinic. Consequently, behavior in the usually less complex laboratory setting may be very different from that in the natural setting (Bourchard, 1976). This difference may be especially important in settings that may be designed to influence the processes that take place there, such as the psychology clinic (Kazdin, 2008). In the social structure of the laboratory, the research participant is usually cut off from his or her natural social network, and is often placed in the position of being a passive recipient of the researcher’s manipulations rather than being proactive and interactive with other people (Argyris, 1980). The most ecologically valid research setting from the structural point of view, therefore, is the natural setting of the behavior or process of interest. Lacking access to the natural setting, the research setting should be as similar to it as possible, that is, be characterized by what Aronson, Ellsworth, Carlsmith, and Gonzales (1990) call mundane realism (see Chapter 16). For example, jury research might take place in the mock courtroom of a law school.

Participant Sample Factors

Although research settings show a high degree of variability in their characteristics, research participants are often quite homogeneous in their demographic, social, and psychological characteristics, which can be very different from those of the population in general. This section considers some of the effects of that homogeneity on the generalizability and ecological validity of research results.

Convenience sampling. As we will discuss in Chapter 16, much behavioral science research uses convenience samples of participants; that is, participants are chosen on the basis of availability rather than on the basis of representativeness of the population as a whole or of a particular subpopulation. The most convenient participants for most researchers are college students, which has led to the assumption that the results of such research are ungeneralizable to other populations (Sears, 1986). Because this question is closely related to that of ecological validity, it will be addressed as part of that discussion at the conclusion of this section.

Restricted sampling. Sometimes participant samples are restricted to one category of persons, such as men, young adults, or White respondents. For example, racial minorities have been so rarely included in behavioral science research that Guthrie (1998) titled his history of African Americans in psychology Even the Rat was White. Moreover, Graham (1992) reports that studies published in prestigious journals are currently less likely to include African Americans than studies published 25 years ago. The age of participants is also frequently restricted. Sears (1986) found that only 17% of adult subjects in social psychological research were older than the average college student. Men have appeared as research participants much more often than have women, although this situation has improved in recent years (Gannon, Luchetta, Rhodes, Pardie, & Segrist, 1992).

Participant samples also are restricted in that psychological research relies primarily on respondents from the United States and Western Europe. Arnett (2008) analyzed the international representation of research participants, based on a study of six top journals chosen to represent diverse subfields of psychology. Although Americans make up only 5% of the world’s population, Arnett found that 68% of the participants in the studies he reviewed were American and, within this subset of studies, 77% of the respondents were majority European American descent. Thirteen percent of the studies used European participants; other world areas were vastly underrepresented (3% Asian, 1% Latin American samples, 1% Israeli, and less than 1% African or Middle Eastern). Henrich, Heine, and Norenzayan (2010) note that this reliance on samples of American college students is WEIRD—that is, these participants are disproportionately likely to be Western, Educated, Industrialized, Rich, and Democratic—and so are not representative of the diversity of the world’s populations. Thus, it may be difficult to generalize much of behavioral science research across populations because of the predominance of American or European American college students as research participants.

Ecological validity. The question of the representativeness of a research sample is closely related to the topic of ecological validity or to whether the results apply to other settings. Behavioral science research has been criticized for its reliance on research participants who are unrepresentative of the populations to which the results of research might be applied. As noted above, psychologists rely heavily on college student participants in the 18 to 22 age range, and most of this research is based on American samples; this pattern appears to hold true for other areas of behavioral science as well (Endler & Parker, 1991; Henrich et al., 2010). Even within American culture, late adolescents differ from the population in general and from specific populations of interest to many applied researchers, such as factory workers, managers, and psychiatric patients (Sears, 1986). College students are not even representative of late adolescents in general. To the extent that the participants in research differ from the population to which the results of the research might apply, the research is low on structural verisimilitude. Because only a relatively small amount of research is intended to apply solely to college students, their use as research participants is often taken as an a priori indicator of low ecological validity.

Although the most ecologically representative participant sample consists of people from the natural setting of interest, these people are not always available for research. However, for some research, an alternative strategy may be to carefully select college students for similarity to the people in the natural setting of interest. Gordon, Slade, and Schmitt (1986), for example, suggest employing research participants with demographic, personality, and interest profiles as similar as possible to those of members of the natural setting population. Thus, psychopathology research could select college student participants on the basis of appropriate clinical criteria (Sanislow, Perkins, & Balogh, 1989). Gordon et al. also suggest using “nontraditional” students who have the appropriate work experience or background for industrial and organizational research. Because one factor that leads to differences in response by college student and natural setting research participants is experience with naturalistic tasks, Gordon, Schmitt, and Schneider (1984) recommend training naive participants on the task; such training can greatly reduce differences in response. Finally, because college student and natural setting participants might interpret the experimental task differently, thus leading to different responses, Adair (1984) suggests debriefing participants on the perceptions, meanings, and understandings they impute to the research situation, and comparing these factors with those of people from the natural setting.

Volunteer participants. As noted in Chapter 7, people who volunteer to participate in research differ from nonvolunteers in many ways, such as need for approval, sociability, level of education, tendency to seek arousal, intelligence, and conventionality (Rosnow & Rosenthal, 1997). To the extent that these factors interact with the independent variable, there will be a lack of generalizability to nonvolunteers. Even when people are required to participate in research, as are many introductory psychology students, elements of volunteerism remain. People are generally allowed to choose which of several experiments to participate in, and certain types of people are attracted to certain types of studies. For example, men are more likely to volunteer for studies on “masculine” topics such as power and competition, and women for “feminine” topics such as revealing feelings and moods (Signorella & Vegega, 1984). People who volunteer for sex research are more sexually experienced and have more liberal sexual attitudes than nonvolunteers (Farkas, Sine, & Evans, 1978). Because participants can withdraw from research after they learn about the procedures to be used, they can “devolunteer”; Wolchik, Braver, and Jensen (1985), for example, found that volunteer rates for sex research dropped from 67% to 30% for men and from 38% to 13% for women when the procedures required some undressing. These problems point out the importance of reporting participant refusal and dropout rates and of taking the characteristics of “survivors” into account when interpreting results: The results of the research may apply only to people with these characteristics.

Person-by-situation interactions. The possibility that the characteristics of volunteer participants might interact with the independent variable to affect the results of a study is an example of the broader case of the person-by-situation interaction: Different types of people, such as those with different personality characteristics or of different ages, might respond differently to the same independent variable (Cronbach, 1975). Thus, the results of a study might apply only to one type of person if only that type is represented in the study. For example, researchers examining event-related potentials (ERP) typically use small, homogeneous samples. Because hand preference is related to asymmetries in brain and behavior, ERP researchers control for its effects, typically by including only righthanded people, who are the majority in the population, in their research. Doing so, however, means the results of a particular experimental manipulation might not generalize to left-handed people (Picton et al., 2000). Additional research can uncover when person-by-situation interactions influence results. For example, Aronson, Willerman, and Floyd (1966) found that a person’s making a mistake led to lower evaluation of the person when the person was of low status. However, later research revealed that this effect was found only for research participants of average self-esteem; high and low self-esteem participants did not give lower evaluations to a low-status person (Helmreich, Aronson, & LeFan, 1970). It can be useful, therefore, for researchers to carefully examine any project they propose to carry out to determine if the personal characteristics of participants might interact with the independent variables to affect the outcome.

Research Procedure Factors

The procedures used in research can affect its external validity in several ways. Specifically, the ecological validity of results can be limited by the use of artificial procedures, incomplete sampling from the possible operational definitions, and a restricted range of values of a construct.

Artificiality. The contention that the setting, tasks, and procedures of laboratory experiments are artificial, and therefore do not generalize to “real-world” phenomena (e.g., Argyris, 1980), is an important aspect of ecological validity and will be discussed in that context at the end of this section. In brief, however, note that laboratory research tends to isolate people from their accustomed environments, to present them with relatively simple and time-limited tasks, and to allow them only limited response modes, such as 7-point scales. Most forms of research, including nonlaboratory methods, are in some degree artificial and can vary in artificiality within a method. These variations can affect generalizability across studies.

Operational definitions. Because any construct can have more than one operational definition, any one operational definition can be considered a sample drawn from a population of possible operational definitions (Wells & Windschitl, 1999). Just as response to a stimulus can vary from person to person, so too can one person’s response vary from operational definition to operational definition. Although these effects are probably most often subtle, they can sometimes be large. For example, whether sex differences in romantic jealousy emerge depends in part on the item wording used on research questionnaires; results can differ depending on whether forced choice or continuous measures are used (DeSteno, Bartlett, Braverman, & Salovey, 2002). The solution to this problem is relatively simple when dealing with dependent variables in an experiment: Use multiple operational definitions of the construct and test commonality of effect through a multivariate analysis (Tabachnick & Fidell, 2007). As we will discuss in the next chapter, multiple operational definitions of the independent variable are also possible through the use of multiple exemplars of a category, such as by using two men and two women to represent the categories male and female, in a nested design. This procedure is methodologically and statistically complex, but it improves the generalizability of the results. Multiple operational definitions can also be used in correlational research, using latent variable analysis (see Chapter 11).

Levels of the independent variable. Just as it is important to sample from the population of operational definitions, it is important to cover the entire range of the independent variables. As we will discuss in Chapter 9, an experiment using only two levels of a quantitative independent variable assumes a linear relationship between the independent and dependent variables; however, this linear relationship may or may not reflect the true state of nature. For example, DeJong, Morris, and Hastorf (1976) conducted an experiment in which people read a summary of an armed robbery trial; the defendant was one of two men who took part in the crime. In one version of the summary, the defendant had a high degree of responsibility for planning and executing the crime; in another version, he had a lesser degree of responsibility. At the trial, the defendant pleaded guilty to the charge of robbery. Research participants assigned a prison sentence, with a maximum of 10 years, to the defendant. People who had read the summary in which the defendant had a greater responsibility for the crime assigned longer sentences than people who had read the less-responsibility summary. However, Feldman and Rosen (1978) tried to replicate this study and found no relationship between these variables, perhaps because the researchers used different operational definitions of low responsibility (see Whitley, 1982). Specifically, high level of responsibility was defined similarly in both studies; the defendant was described as having about 85% of the responsibility for the crime. In the low level condition, however, DeJong et al. defined low level of responsibility as having 15% responsibility for the crime, whereas Feldman and Rosen defined low level responsibility as having about 50% responsibility for the crime. Feldman and Rosen’s failure to find a relationship between responsibility and punishment could be interpreted as challenging the external validity of DeJong et al.’s results. That is, DeJong et al.’s findings did not appear to apply outside their research context. Whitley (1982) conducted an additional replication of this study that included all three levels or responsibility (15%, 50%, and 85%). Participants assigned low levels of punishment when responsibility was low, but higher and equal punishment at the two higher levels of responsibility. Hence, both DeJong et al.’s and Feldman and Rosen’s studies lacked external validity because neither accurately captured the true responsibility-punishment relationship. Other phenomena may require even more levels of the independent variable to provide an accurate picture of their relationships with dependent variables. For example, the relationship between time spent in the dark and visual adaptation to darkness requires at least five “levels” of time to be properly described (Matlin, 1988). Although using the extremes of an independent variable is often desirable in order to achieve a strong manipulation, it is also wise to include intermediate levels to test for nonlinear effects.

Ecological validity. Sears (1986) suggests that dependence on college students as research participants has led researchers to use artificial, academic tasks that differ considerably from those that most people perform in natural settings. One example of these tasks is the use of experimental simulations, such as the Prisoner’s Dilemma game used in research on conflict and conflict resolution (Schlenker & Bonoma, 1978). Unlike in natural situations, participants in laboratory research complete short-term tasks and they generally suffer no consequences for poor performance or for harm done to others (Fromkin & Streufert, 1976). When participants interact with people other than the experimenter, these people are usually strangers—confederates of the experimenter or ad hoc groups of other research participants—rather than members of natural acquaintance networks.

The demands of experimental control may require artificial means of communication between subjects, such as intercoms (Darley & Latané, 1968). Such artificial conditions could elicit artificial responses from research participants, thereby limiting the application of the results of the research to natural settings. Experimenters also create situations that would never happen in everyday life. For example, in a study of inattentional blindness, participants watched a video of people playing basketball and counted how many passes certain people in the game made. However, the experimenters were interested in how many people noticed that a person in a gorilla costume walked through the basketball game and stayed for 5 seconds (Simons & Chabris, 1999). The percentage of people who noticed the event (54%) may well have been reduced because the unexpected event was also unrelated to people’s real life experience.

Another aspect of procedural artificiality is that dependent measures are often assessed in ways that are highly artificial and that restrict participants’ behavior. For example, rarely in a natural setting do people express aggression by pushing a button on a machine that (supposedly) generates an electric shock, or express their attitudes on 7-point scales—common occurrences in laboratory research on these topics. In addition to being behaviorally restrictive, these methods force participants to respond in terms of the researcher’s theoretical or empirical model rather than in their own terms. For example, to study the kinds of inferences people draw when they read, cognitive psychologists use a talk-aloud procedure that requires participants to read a text one sentence at a time and to stop at set intervals and say what they are thinking (Suh & Trabasso, 1993). Readers in natural environments rarely do either. Finally, the construct being assessed may not resemble the appropriate natural construct. For example, Sperling (1960) tested sensory memory capacity by recording recall of letters flashed on a computer screen. There are two reasons this procedure may have produced higher recall of sensory input than would occur in natural settings. One is that people are more familiar with letters, the stimuli in this study, than with many of the objects that they encounter in their visual world. Another is that sensory memory is thought to constantly receive input from all of the senses and people typically process multiple messages at once. In Sperling’s experiment, however, people focused on just one message.

Also related to the procedural verisimilitude of research is the manner in which research participants are classified on the basis of personal characteristics, such as personality. For example, to determine whether psychotherapy is effective, researchers often look for changes to responses on rating scales, using measures such as the Beck Depression Inventory (Beck 1972). Changes on these measures, however, do not necessarily translate into changes in clients’ everyday functioning, making it difficult to know whether therapy has been effective (Kazdin, 2008). To the extent that natural setting and research procedures lead to different classifications, structural verisimilitude is lost.

Cultural Factors

Human behavior is a function not only of the psychological factors and immediate situations normally studied by psychologists, but also of the person’s cultural environment. Matsumoto and Juang (2013) define culture as “a unique meaning and information system, shared by a group and transmitted across generations, that allows the group to meet basic needs of survival, pursue happiness and well-being, and derive meaning from life” (p. 15). Masumoto (2000) also explains what culture is not—it is not race, nationality, or citizenship because, within these groups, individuals may not share the same values and beliefs. Within the United States, for example, there are regional differences in personality and social attitudes (Rentfrow, 2010).

Research shows that responses to similar stimuli can vary greatly from culture to culture. For example, individuals living in Western cultures are more susceptible to the Müller-Lyer illusion, or the perception that lines of the same length look different because of the shape of their endpoints, than are individuals from non-Western cultures—perhaps because “carpentered corners” (rectangular shaped buildings) are more prevalent in Western society (Segall, Campbell, & Herskovits, 1966). Cultures also differ in their value system; people from individualistic cultures, such as Canada, the United States, and Western Europe, focus primarily on the self and personal needs and goals, whereas individuals from collectivist cultures, such as in Asia and South America, focus on the needs of the group. These cultural differences affect behavior in a number of ways. For example, Earley (1993) demonstrated that participants from individualistic cultures were more likely to engage in social loafing, or putting forth less effort in a group than when alone, than were individuals from collectivist cultures. Research also shows that, in general, respondents from individualistic cultures are more likely to engage in a self-serving bias, attributing their success to internal causes and their failure to external factors, than are individuals from collectivist cultures (e.g., Heine, Lehman, Markus, & Kitayama, 1999). However, this cultural difference is reduced when responses are anonymous (Kudo & Numazaki, 2003). Moreover, a study of Japanese participants showed that although they, themselves, did not engage in a self-serving bias, they expected their parents and friends to do so on their behalf (Muramoto, 2003). Such findings demonstrate the complexity of understanding cross-cultural research patterns and highlight the need to be sensitive to the possibility of cross-cultural differences when interpreting and applying the research results.

Time Factors

Time can affect the external validity of research results in two ways: through problems in time sampling in research design and through changes in relationships between variables over time.

Time sampling. Willson (1981) notes that time can be an important factor in the design of research. Some behaviors are cyclic, their frequency rising and falling at regular intervals. For example, Willson points out that automobile accidents occur more frequently during the winter months in northern states because of adverse weather conditions. Any research aimed at preventing accidents must therefore take seasonal variations in driving conditions into account: The effectiveness of preventive measures instituted during summer might not generalize to winter. Research design must also take into account the amount of time required for an independent variable to have an effect. For example, Figure 8.2 shows the relationship between the number of psychotherapy sessions and the cumulative percentage of patients who improve (Howard, Kopta, Krause, & Orlinski, 1986). This relationship suggests that the results of psychotherapy research would not generalize across studies that used between 2 and 26 sessions: Because the outcome of therapy differs substantially among studies based on 2, 8, and 26 psychotherapy sessions, conclusions drawn on the basis of a 2-session study might not apply to psychotherapy that lasted 8 sessions; similarly, the results of an 8-session study might not apply to psychotherapy that lasted 26 sessions. However, the percentage of patients who improve changes little from 26 to 104 sessions, suggesting that you could make generalizations about the effectiveness of therapy that lasted at least 26 sessions.
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FIGURE 8.2

Relation of Number of Sessions of Psychotherapy and Percentage of Patients Who Improved.

The results of studies based on therapy lasting from 2 to 26 sessions do not generalize to therapy lasting more than 26 sessions.

Changes over time. Beliefs and behaviors change over time; three commonly cited examples are criteria for physical attractiveness (Etcoff, 1999), sexual mores (Allyn, 2000), and gender roles (Twenge, 1997). Such changes led Gergen (1973) to classify the study of the sociocultural aspects of behavior as the study of history, holding that cultural change makes it impossible to identify immutable laws of social behavior. Although this view has not been generally accepted (see Blank, 1988, for a history of the debate), researchers should be sensitive to the possibility of the obsolescence of research findings and should conduct replication studies for findings that may be vulnerable to change (for example, see Simpson, Campbell, & Berscheid, 1986).
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The Functional and Conceptual Components of External Validity

Although Vidmar first distinguished between the structural, functional, and conceptual components of external validity in 1979, most discussions of external validity have focused on its structural component, especially in relation to ecological validity. Nonetheless, the other components have important implications for external and ecological validity; let’s briefly examine some of them.

The Functional Component

As noted earlier, the functional component of external validity, or functional verisimilitude, deals with the question of the extent to which the psychological processes that affect behavior in the research situation are similar to those that affect behavior in the natural situation. Jung (1981) cites experimental research on the effects of television violence on aggressive behavior as an example of research that is relatively low on functional verisimilitude. Although the experiments are high on structural verisimilitude because they use real television programs, the experimental requirement of random assignment of participants to conditions lessens their functional verisimilitude. Random assignment is designed to balance individual differences across groups; however, if individual differences determine who does and does not watch violent television programming in natural situations, the experiment no longer accurately models the natural process, and functional verisimilitude is lost. One such factor related to watching violent television programs is trait aggressiveness: Children who have a history of aggressiveness prefer violent television programs to nonviolent programs (Milavsky, Stipp, Kessler, & Rubens, 1982). As important as functional verisimilitude is, it can sometimes be difficult to assess. For example, legal restrictions limit researchers’ access to real juries so that functional comparisons cannot be made between the processes that affect real jury decisions and the processes observed in simulated juries (Bermant, McGuire, McKinley, & Salo, 1974).

The Conceptual Component

As noted, the conceptual component of external validity, or conceptual verisimilitude, deals with the question of the degree to which the problems studied in research on a topic correspond to problems found in the natural situation. Kazdin (1997), for example, questions the conceptual verisimilitude of laboratory studies of systematic desensitization of phobias because such studies usually deal only with mild fears of small animals, whereas clinical phobias are much more severe and center around a greater variety of stimuli. Similarly, the “subclinical” depression usually studied in college students may be conceptually quite different from the forms of depression found in clinical populations (Depue & Monroe, 1978).

Conceptual verisimilitude can be especially important for researchers who want their work to be applied to “real-world” problems—if the researcher’s conceptual system does not match that of the policy makers who are expected to implement the research in the applied setting, the results of the research will not be used. As you will recall from Chapter 5, Ruback and Innes (1988) suggest two ways in which researchers’ and policy makers’ conceptions of research differ. The first difference is that policy makers need research involving independent variables over which they have control and so can change. As Ruback and Innes note, these variables, which they call policy variables, may or may not be the most important determinants of behavior in a situation; however, they point out, if a variable cannot be changed, knowledge about its effects cannot lead to policy changes. Researchers, however, more often focus on variables that can be manipulated in the laboratory, which Ruback and Innes call estimator variables; however, these variables are not useful to policy makers because there is no way policy makers can control them. For example, in terms of factors affecting the accuracy of eyewitness testimony, the degree of anxiety experienced by a witness during a crime is an estimator variable because the criminal justice system cannot control it; however, the time between the witnessing of the crime and the giving of testimony can be controlled, and so is a policy variable.

The second difference is in what Ruback and Innes (1988) refer to as the utility of the dependent variables used—the degree to which the behavior studied is of direct interest to the policy maker. For example, prison authorities are more interested in prisoner violence, illness, and mortality than they are in prisoners’ perceptions of control over their environment, which may be of greater interest to the researcher because of its empirical or theoretical importance. Ruback and Innes’s analysis suggests that for research to be high on conceptual verisimilitude, it must be high on both the number of policy variables investigated and on the utility of the dependent variables.

Relationships Among the Components of External Validity

It is important to bear in mind that the structural, functional, and conceptual components of external validity are not entirely independent of one another; all three are necessary to accurately model a natural situation. One aspect of this interdependence is illustrated by Hendrick and Jones’ (1972) distinction between chronic and acute manipulations of independent variables. Chronic manipulations are those which are found in natural situations and which often result from an accumulation of small effects over time, have been experienced for some time, and are expected to continue into the future; examples are anxiety, self-esteem, and stress. In contrast, experiments normally involve acute manipulations,which result from a single event, occur relatively suddenly, and end with the research situation; in fact, ethical considerations require that they end then. For example, using a threat of electric shock to manipulate anxiety constitutes an acute manipulation of anxiety. Acute manipulations thus lack structural verisimilitude because of their time-limited nature. This time limitation may, in turn, call other aspects of ecological validity into question. Conceptual verisimilitude questions the equivalence of long-and short-term anxiety at the construct level, and finds they are probably not equivalent (for example, Spielberger, Vagg, Barker, Donham, & Westberry, 1980). Functional verisimilitude questions whether the processes involving long-and short-term anxiety are equivalent, and finds they are probably not (for example, Millman, 1968). One threat to ecological validity may therefore imply others. Conversely, conceptual verisimilitude may require structural verisimilitude. The study of policy-relevant variables, such as the impact of crowding on illness rates, may often be practical only in natural settings (for example, Ruback & Carr, 1984).
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Assessing External Validity

The more often that tests of a hypothesis result in similar findings when conducted in a variety of settings using a variety of procedures with a variety of participants over time and across cultures, the more confidence we can have in the generality of the hypothesis. Note that external validity is therefore a characteristic of a set of findings or of a theory, not of an individual study; individual studies function as tests of the generalizability and ecological validity of theories (Cronbach, 1975). This section looks at some of the issues involved in assessing the generalizability and ecological validity of research results.

Assessing Generalizability

By conducting multiple tests of a hypothesis, a researcher can determine the circumstances under which the hypothesis is supported and those under which it is not. This process allows the researcher not only to determine the boundary conditions of the hypothesis, but also to generate and test new hypotheses concerning the rules governing those conditions. Thus, one could interpret the finding that Americans’ stereotypes of nationality groups change over time (Karlins, Coffman, & Walters, 1969) as evidence of “psychology as history,” or one could use it to test hypotheses about the nature of stereotypes and why they change over time (Secord & Backman, 1974). In addition, replicating the effect of an independent variable using different operational definitions, settings, populations, and procedures enhances the construct validity of the principle being tested. The more varied the conditions under which the effect is replicated, the more likely it is that the effect observed is due to the abstract hypothetical construct than to the concrete conditions under which the research is carried out.

One indicator of a possible lack of generalizability of a hypothesis is an interaction effect in a factorial design: One independent variable has an effect only under certain conditions of the other independent variable. Conversely, the generalizability of an effect across an external validity variable such as setting, procedures, or participant characteristics can be tested by including that variable as a factor in the design. If, for example, sex of participant interacts with topic in an opinion conformity experiment (Eagly & Carli, 1981), then you know that sex differences don’t generalize across topics and that topic differences don’t generalize across women and men. The large number of factors that affect the external validity of research may lead you to despair of being able to generalize the results of any piece of research: After all, it would be impossible to control all these factors in one study. However, at least three steps can be taken: (1) include generalization factors, such as sex or race of participant, in the study’s design; (2) design research projects to systematically replicate findings as a test of their generalizability when the appropriate factors cannot be included in a single design; and (3) interpret the results of research in light of the limits its design places on generalization.

Assessing Ecological Validity

In trying to determine the ecological validity of a theory or of a set of research findings, you must ask two questions: To what degree is each of the components of ecological validity represented in the research on the issue, and what standard should be used to determine if a principle has been successfully replicated in a natural setting?

The components of ecological validity. If the issue of ecological validity is relevant to the evaluation of a theory or piece of research, then you must assess the degree to which the research exhibits conceptual, functional, and structural verisimilitude. On the conceptual level, you must determine the policy relevance of the independent variables and the utility of the dependent variables (see Chapter 5). On the functional level, you must decide how similar the psychological processes involved in the research setting are to those involved in the natural setting. On the structural level, you must evaluate the naturalism of the manipulations or measures of the independent variables, of the measures of the dependent variables, of the research population, and of the characteristics of the research setting. Remember that ecological validity is not an all-or-nothing decision: Each of the components (and subcomponents of structural verisimilitude) can vary along a continuum of similarity to the natural setting (Tunnell, 1977). For example, some populations used in research on a topic are quite similar to the natural populations to which the research might be applied; others are less similar. The amount of confidence that you can have in generalizing to populations not used in the research depends on the similarity of the research and natural populations. Such issues of degree of similarity apply to making generalizations to outcome, treatment, and setting variables that were not used in the research.

Success criteria. You must also decide what kind of outcome from a natural setting study indicates that a theory or principle has been successfully applied in the setting. Campbell (1986) notes that successful application or generalization of a theoretical principle or the results of a laboratory study can be defined in at least five ways:



	1.

	Empirical results obtained in the field are identical to those obtained in the laboratory.




	2.

	The direction of empirical relationships found in the field are the same as those found in the laboratory.




	3.

	The conclusions drawn about a specific question are the same for field studies as they are for laboratory studies.




	4.

	The existence of a particular phenomenon can be demonstrated in the laboratory as well as the field.




	5.

	Data from the laboratory can be used to justify or support the application of a particular practice or program in an operational setting. (p. 270)





Campbell believes that many people tend to think of ecological validity only in terms of the first meaning, but suggests that the third and fifth meanings may be the most useful because even exact replications rarely obtain results absolutely identical to those of the original study.

[image: image]

Laboratory Research, Natural Setting Research, and External Validity

For at least the last half century, behavioral scientists have been engaged in a debate over the roles of laboratory and natural setting research in developing an externally valid body of knowledge. This section discusses two aspects of this debate: laboratory researchers’ views on the ecological validity of research and the relationship between external validity and internal validity.

Laboratory Research and Ecological Validity

The discussion of the structural component of external validity noted a number of factors that can limit the ecological validity of the results of laboratory research, such as the artificiality of the research setting and procedures and the widespread use of convenience samples from potentially unrepresentative populations. Some commentators have taken these characteristics of laboratory research as a priori evidence of its external invalidity (Argyris, 1980; Henrich et al., 2010). These critics take the position that if the conditions of research do not faithfully mimic the conditions of a natural setting in which the behavior or process being studied is found, then the results of the research lack external validity. In essence, these critics equate external validity with ecological validity.

As you might expect, researchers who engage in laboratory research do not share that view. This section will present four arguments that have been given in defense of traditional laboratory procedures: that ecological validity, especially when defined solely in terms of structure, is irrelevant to, and in some cases may hinder, the purposes of research, that ecological validity is an empirical question, that conducting research in natural settings does not guarantee its external validity in the sense of generalizability, and that the structural component of external validity is inappropriately given priority over the functional and conceptual components. This section also examines analog research, which attempts to enhance the functional verisimilitude of laboratory research, and considers the roles of scientists’ personal philosophies of science in the ecological validity debate.

Purposes of research. The defenders of the traditional laboratory experiment point out that research has many goals and that the laboratory environment is more conducive to achieving some goals, whereas the field environment is more conducive to achieving other goals. Specifically, these commentators point to four goals that are better pursued in the laboratory: testing causal hypotheses, falsifying theoretical propositions, dissecting complex phenomena, and discovering new phenomena.

Berkowitz and Donnerstein (1982) state that “laboratory experiments are mainly oriented toward testing some causal hypothesis … and are not carried out to determine the probability that a certain event will occur in a particular population” (p. 247). That is, laboratory research is carried out to test the validity of what one hopes are universal theoretical principles; whether members of a particular population undergoing a particular application of a theory in a particular setting show a particular response is an important question, but it is not the type of question asked by laboratory research. As Oakes (1972) wrote in regard to participant samples,

A behavioral phenomenon reliably exhibited is a genuine phenomenon, no matter what population is sampled in the research in which it is demonstrated. For any behavioral phenomenon, it may well be that members of another population that one could sample might have certain behavioral characteristics that would preclude the phenomenon being demonstrated with that population. Such a finding would suggest a restriction of the generality of the phenomenon, but it would not make it any less genuine. (p. 962)

In fact, very few researchers, either those who are laboratory oriented or those who are field oriented, would claim that their results would apply to all people in all situations; rather, they would say that it is the purpose of programmatic applied research carried out by people knowledgeable of the applied situation to determine the conditions governing the applicability of a theory (Cronbach, 1975).

A second purpose of experimentation is to allow falsification of invalid hypotheses (Calder, Phillips, & Tybout, 1981). If a laboratory experiment provides the most favorable conditions for the manifestation of a phenomenon and the phenomenon still does not occur, it is unlikely to occur under the usually less favorable natural conditions (Mook, 1983). For example, Higgins and Marlatt (1973) conducted a laboratory experiment to test the hypothesis that alcoholics drink to reduce tension and anxiety. They tried to establish conditions favorable to confirmation of the hypothesis by using threat of electric shock to induce an extremely high level of anxiety in the participants in their research, making alcoholic beverages readily available to participants, and eliminating the use of other forms of tension reduction such as escape from the situation. When their experiment failed to support the hypothesis, Higgins and Marlatt concluded that “threat of shock did not cause our subjects to drink under these circumstances. Therefore, the tension reduction hypothesis, which predicts that it should have done so, either is false or is in need of qualification” (p. 432). Conversely, one could demonstrate the strength of a phenomenon by showing that it occurs despite artificially strong barriers to it (Prentice & Miller, 1992).

Experiments can also be used to dissect complex naturally occurring variables into their component parts to determine which of the components are crucial to a variable’s relationship with another variable. This finer-grained knowledge increases understanding of the relationship and may help to tie it into a theoretical network (Mook, 1983). For example, by randomly assigning research participants to the roles of prisoner and guard in a simulated prison, Haney, Banks, and Zimbardo (1973) were able to remove the effects of self-selection from the role acquisition process and thereby study the influence of situational demands on behavior. Similarly, the artificial controls of laboratory research allowed Lowen and Craig (1968) to specify the reciprocal effects of leader and subordinate behavior.

A final purpose of experimentation is what Henshel (1980) calls its discovery function: seeking out previously unknown relationships between variables under conditions that do not exist in natural settings. Because experimental control permits the arrangement of variables in novel configurations, the researcher can create unique physical or social environments to answer “what if” questions. As Henshel puts it, the researcher “seeks to discover [relationships] that are capable of existing, if only the outside world provided the appropriate conditions” (p. 472). Henshel cites brain wave biofeedback as an area of research and application that developed through the discovery process—that is, of testing the effects of highly artificial conditions. He notes that research high in ecological validity would never have detected brain wave biofeedback: “Neither humans nor other organisms are capable of monitoring their own brain waves in the slightest extent without special, artificial arrangements. [The discovery] required experimenters who wondered what would happen if humans could see their own brain wave output” (p. 473; emphasis in original). Thye (2000) notes that this discovery function applies to the laboratory research conducted in all the sciences and that, like physicists and chemists, experimental social science researchers simply create testing grounds that are used to evaluate their theories. As he put it:

asking social scientists to use experiments or surveys that resemble social situations (e.g., graduation parties, assembly lines, or football games) is like demanding natural scientists use levers, weights, or lenses that resemble natural items (sticks, crude balances, or home-spun glass). One must wonder if fields from particle physics to cosmology would ever have advanced under such restrictions? Probably not. All scientists use the best tools they can to make theoretically informed decisions. Whether these tools are natural, artificial, or synthetic is just not relevant. (p. 1300, emphasis in the original)

Ecological validity as an empirical question. Several analysts of the ecological validity debate have pointed out that the ecological validity of research is fundamentally an empirical question (for example, Anderson, Lindsay, & Bushman, 1999). That is, the question of whether a particular finding can be applied to a specific setting or population is testable. Such tests have frequently supported the ecological validity of laboratory research. For example, Anderson et al. (1999) examined the results of 21 meta-analyses (see Chapter 19) that compared the average effect sizes found in laboratory and field research in psychology. Anderson et al. found that the average effect sizes for the lab and field studies were generally quite similar and were highly correlated, r =.73. They concluded that “the psychological laboratory is doing quite well in terms of external validity; it has been discovering truth, not triviality. Otherwise, correspondence between field and lab effects would be close to zero” (p. 8). Generalizability of results to a particular setting should therefore always be tested, never accepted or rejected out of hand.

Natural settings and generalizability. An often overlooked aspect of the ecological validity debate is that conducting research in a natural setting is no guarantee of its generalizability (Banaji & Crowder, 1989; Locke, 1986). That is, any research carried out in a natural environment is done so in a particular setting, with a particular set of participants, using a particular set of procedures, just as in laboratory research. Therefore, the results are no more or less likely than those of a laboratory experiment to apply to other settings (either natural or laboratory), participants, or procedures. For example, just as laboratory research has been described in McNemar’s (1946) classic phrase as “the science of the behavior of sophomores” (p. 333), Dipboye and Flanagan (1979) characterized natural setting research in industrial and organizational psychology as “a psychology of self-report by male, professional, technical, and management personnel in productive-economic organizations” (p. 146), reflecting the modal procedures, participants, and settings used in that field of applied research. As Oakes (1972) noted regarding participant populations, “any population one may sample is ‘atypical’ with respect to some behavioral phenomenon. But the point is that we cannot really say a priori what population is ‘more typical’” (p. 962; emphasis in original). Banaji and Crowder (1989) suggest that generalizability and ecological validity are independent dimensions of research and give examples of natural setting studies with low generalizability and of artificial setting studies with high generalizability.

Structural versus functional and conceptual verisimilitude. Locke (1986) states that “ecological representativeness of the type implied in the [ecological] validity thesis is an invalid standard” (p. 7) that focuses on structural issues while ignoring functional issues. In his view, to determine the applicability of research to natural settings one must identify the essential features of the settings that need to be replicated in the lab, such as essential participant, task, and setting characteristics. This process would not involve trying to reproduce the natural settings exactly but, rather, abstracting out of the settings those elements that are required for the phenomenon to occur. In Locke’s view, then, it is the functional component of external validity—the similarity of the psychological processes in the natural and research situations—that is the key to ecological validity because it allows for generalization across a variety of natural settings.

Analog research. Research that attempts to extract essential aspects of a natural setting and reproduce them in the laboratory is often referred to as analog research because it attempts to establish conditions that are analogous to those in the natural setting:

An analogue is designed to preserve an explicit relationship between the laboratory setting and some real-world situation of interest; for every feature of the external situation that is considered theoretically relevant, there is a corresponding feature contained in the laboratory situation. In this sense, an analogue is like a roadmap of a particular geographic region, where there is a one-to-one correspondence between features on the map and specific features of the actual terrain (e.g., highways, rivers, mountains, etc.) but where other features that exist in the natural setting (e.g., trees, houses) are not represented on the map. If the features represented in the analogue situation have been appropriately selected, participants’ responses to that situation should provide an accurate “mapping” of their responses to the corresponding situation in real life. (Crano & Brewer, 2002, p. 92)

The key feature of analog research is the theoretical relevance of the variables under investigation. These variables may or may not be operationalized in ways that reflect their natural manifestations, but analog research generally attempts to maximize mundane realism (or structural verisimilitude) while engaging participants’ interest and attention by maximizing experimental realism in ways that enhance functional verisimilitude. Emphasis on the theoretical relevance of the variables studied also enhances the conceptual verisimilitude of the research relative to the theory being tested. Interestingly, maintaining conceptual verisimilitude can lead to research procedures that appear to be of low structural verisimilitude. For example, Vrendenburg, Flett, and Krames (1993) suggest that college students constitute an ideal research population for testing theories concerning the role of stress in causing depression:

Being young and having a high chronic level of negative affective distress are two factors that increase the likelihood of experiencing a major depression. Because 1st-year college students tend to be quite young and the transition to college involves a great deal of stress, it seems that college student populations may be particularly appropriate for investigators interested in the initial development of depression. It cannot be denied that college students encounter many, if not all, of the major stressors believed to precipitate bouts of depression. (p. 335)

However, just as the structural component is not the defining criterion for external validity, neither are the functional and conceptual components. As noted earlier, there is no guarantee that any piece of research will apply to a specific set of circumstances. Only research conducted under those circumstances can validate a theoretical or empirical principle for a specific situation (for example, Yuille & Wells, 1991); other research can only suggest that the principle might apply.

Philosophies of science and naturalism in research. The debate over the external validity of laboratory research has been going on for over 50 years and is unlikely to be resolved easily or quickly. This situation exists because the debate may, to some extent, be a function of personal beliefs about the nature of scientific knowledge. Some people’s philosophies may bring them to prefer the laboratory approach, whereas other people’s philosophies may bring them to prefer research in natural settings (Kimble, 1984; Krasner & Houts, 1984). To the extent that the debate involves such basic philosophical differences, it may be irreconcilable. For example, Sears’s (1986) statement that Berkowitz and Donnerstein’s (1982) argument that “experimental, rather than mundane realism is sufficient to test causal hypotheses … seems less obvious to me than it does to them” (p. 520) appears to reflect a basic epistemological position. However, perhaps the debate should not be resolved: Some epistemologists contend that the truth is best found through vigorous debate among partisan adherents of opposing viewpoints (MacCoun, 1998), and debates about the advantages and disadvantages of various research methods keeps attention focused on conducting high-quality research (Ilgen, 1986).

Nonetheless, it is important to note that there is no necessary contradiction between the positions of the adherents of laboratory research and those of the adherents of naturalistic research; the difference is one of viewpoints. As noted at the beginning of this chapter, basic researchers are primarily interested in the extent to which results can be replicated under a variety of conditions; natural settings represent a subset of all the possible conditions under which an effect could be replicated. To the basic researcher, therefore, a natural setting study is just one more source of evidence about the validity and limitations of the theory being tested. Applied researchers, however, are more interested in a specific setting or category of settings, such as factories, and the people and events naturally found in that setting. To the applied researcher, then, natural setting research is the most useful research because it provides information about the specific setting of interest and the behavior of the people in that setting. The more general principles of behavior studied by the basic researcher are, to some extent, outside the applied researcher’s scope of interest, except as general guides and starting points for what might work in that setting.

External Validity and Internal Validity

The debate over how essential ecological validity is to behavioral science research tends to pass over a point that we made in Chapter 2: Both external validity, especially naturalism, and internal validity, especially control over extraneous variables, are desirable characteristics of research, but it is impossible to maximize both simultaneously. For example, enhancing the internal validity of a study by carefully controlling all possible sources of extraneous variance increases its artificiality, which can limit the generalizability and ecological validity of its results. Conversely, maximizing the ecological validity of a study by conducting it in a natural setting opens the door to threats to its internal validity, such as those discussed in Chapters 7 and 10. As McGrath (1981) wrote, “One cannot plan, or execute, flawless research. All strategies, all designs, all methods, are … flawed” (p. 209).

However, Cook and Campbell (1979) point out that although there will be a tradeoff between them, internal validity should take precedence over external validity when you design research. Whether the research is being conducted to test a theoretical proposition in a laboratory setting or to test the effectiveness of a treatment in a natural setting, the researcher’s most basic goal is to be able to draw valid conclusions about the effect of the independent variable on the dependent variable. Only by being able to rule out plausible alternative explanations for effects—that is, by maintaining appropriate standards of internal validity—can the researcher achieve this goal. No matter how ecologically valid a piece of research is, its results are useless if you cannot be confident of the accuracy of the conclusions drawn from them.

Although the requirements of internal and external validity are sometimes at odds with one another, it is possible to determine the generalizability of a theory or principle while maintaining confidence in the accuracy of the conclusions that one draws about it. The researcher can reconcile these requirements by conducting programmatic research that systematically tests a hypothesis using procedures that maintain internal validity while determining the boundary conditions under which a theory or principle operates. These boundaries can consist of operational definitions, populations, settings, or the interaction of any of these. For any one study within the program, the researchers must decide what level of tradeoff between control and naturalism gives them the kind of information they need at that point in the research program. For example, after noting the ways in which their procedures for selecting participants, their use of a laboratory setting, and the rather contrived nature of the research task limited the structural verisimilitude of their study of parent-child interactions in families with alcoholic fathers, Jacob, Krahn, and Leonard (1991) explained that “we chose to implement these procedures in order to maximize the clarity and specificity of interpretations that could be made” from the data (p. 177). That is, they chose to give up some degree of naturalism to conduct a well-controlled, clear test of their hypotheses, free of the effects of the extraneous variables that a more naturalistic approach would entail. In addition, Jacob et al. explained how this one study filled a particular niche in a broad-based and systematic investigation of alcoholism and family interactions that also included more naturalistic investigations (Jacob, Seilhamer, & Rushe, 1989).

Let’s conclude this discussion of generalizability by considering Cronbach’s (1975) view of its role in the process of research and knowledge generation:

Instead of making generalization the ruling consideration in our research, I suggest that we reverse our priorities. An observer collecting data in one particular situation is in a position to appraise a practice or proposition in that setting, observing effects in context…. As he goes from situation to situation, his first task is to describe and interpret the effect anew in each locale, perhaps taking into account factors unique to that locale…. As results accumulate, a person who seeks understanding will do his best to trace how the uncontrolled factors could have caused local departures from the modal effects. That is, generalization comes late, and the exception is taken as seriously as the rule. (pp. 124–125)
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Chapter Summary

The external validity of research is the extent to which research results can be applied outside the specific context in which the data were collected. The generalizability of research is the extent to which the results of a study can be replicated under new conditions. The ecological validity or naturalism of research includes the issue of the extent to which theories or sets of findings can be applied to specific natural situations. The concept of external validity has three components: the structural, the functional, and the conceptual.

Five sets of structural factors can affect the generalizability and ecological validity of the results of a study. Setting factors include characteristics of the physical setting, reactivity, researcher attributes, and coparticipant attributes. Participant sample factors include convenience sampling, restricted sampling, use of volunteer participants, and person-by-situation interactions. Research procedure factors include artificiality, operational definitions, and levels of the independent variable. Culture can have a strong impact on the results of behavioral science research, as can the time sampling of behavior and changes in cultural values over time. The functional and conceptual components of external validity apply primarily to questions of ecological validity. The functional component concerns the similarity of the psychological processes that affect behavior in the natural and research settings, and it is related to the concept of experimental realism. The conceptual component concerns the degree to which the problem studied in the research situation corresponds to a problem found in a natural situation.

The external validity of research can be assessed by including generalization factors as part of a factorial design; an interaction would indicate a limitation on generalizability. Programmatic research can systematically test a hypothesis under different conditions. It is important to bear in mind, however, that simply because an independent variable has the same outcome under different conditions, it does not necessarily follow that the same psychological process was operating under both sets of conditions.

Some laboratory researchers contend that the importance of ecological validity, especially the structural aspect, has been overemphasized by its proponents. They note that some important purposes of research—testing of causal hypotheses, falsification of theoretical propositions, discovery of new phenomena, and dissection of complex phenomena—would be impossible in natural settings. They also point out that the ecological validity of research is an empirical question and that naturalism does not guarantee external validity. Finally, they suggest that functional and conceptual verisimilitude, which can be achieved in the laboratory, are more important than structural verisimilitude, the basis for most criticisms of laboratory research.

The ecological validity debate probably cannot be resolved, because the people on either side have differing philosophies of science. Nonetheless, the debate underscores the need for programmatic research that tests hypotheses under a variety of conditions that test the causal roles of the variables involved, delimit the boundary conditions of the theory, and test the theory’s applicability to specific situations.
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Questions for Review and Discussion



	1.

	What characteristics of the research setting can affect the external validity of a study? Characteristics of the experimenter can affect the behavior of research participants—is the reverse possible? That is, can the characteristics of participants affect the experimenter’s behavior? If so, what characteristics might be important and what effects could they have on the research?




	2.

	What characteristics of the research procedure and participant sample can affect the external validity of a study? In what ways can these factors enhance and detract from the generalizability and ecological validity of the results of the study?




	3.

	Discuss the advantages and disadvantages of using college students as research participants. Overall, does this procedure have a positive, negative, or no effect on the external and ecological validity of research? Is there a place for college student data in the programmatic investigation of a hypothesis? If so, what would it be? If not, why not?




	4.

	How can cultural differences influence the results of behavioral science research? What effects can changes in cultural values over time have?




	5.

	How can variations in the time sampling of behavior lead to inconsistencies in the results of studies? What criteria should researchers use in determining whether external validity has been achieved?




	6.

	Describe the ways in which the external validity of research can be assessed.




	7.

	How might you go about testing the functional verisimilitude of research? If tests of a hypothesis in a laboratory and in a field setting had the same results, would that indicate functional verisimilitude? Why or why not?




	8.

	Which factors contribute to the conceptual verisimilitude of research?




	9.

	Discuss the relative importance of structural, functional, and conceptual verisimilitude to the overall concept of ecological validity. Are any of them more important than the others? What are your reasons for taking this position? Are functional and conceptual verisimilitude sufficient for ecological validity, as some people contend? Why or why not?




	10.

	Describe the positions taken by laboratory researchers in the ecological validity debate. To a large degree, the debate centers around the relative importance of control and naturalism in research. What is your position on this issue? What are your reasons for taking that position? How are your reasons related to your philosophy of science, as discussed in Chapter 1?




	11.

	Describe a strategy for conducting research that would optimize its internal, external, and ecological validity. Choose a hypothesis that interests you, and describe how you would test it using your strategy.






Part 3
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True Experiments
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In Chapter 2, we noted that, from the logical positivist point of view, the experiment is the ideal research strategy. The positivists take this position because, with this research strategy, the experimenter takes complete control of the research situation, determining the independent variable and how it will be manipulated, the dependent variable and how it will be measured, the setting, the participants, and the course of events during the experiment. Experimenters thus create their own artificial universes in which to test their hypotheses. This high degree of control over the research situation allows experimenters to establish the conditions that allow them to determine causality: covariation of proposed cause and effect, time precedence of the cause, and lack of alternatives to the independent variable as explanations for any effects found on the dependent measure. These conditions are reflected in the three defining characteristics of the experiment:



	1.

	Manipulation of the independent variable. The experimenter creates the conditions to be studied. For example, in an experiment on the effects of stress, the experimenter creates a high-stress condition and a low-stress condition, and assesses the effects of these conditions on a dependent variable. Manipulation of the independent variable in experimentation stands in contrast to research in which the investigator identifies natural situations that differ in their stress levels, measures the level of stress in each situation, and correlates stress scores with scores on the dependent variable. If the independent variable in a study is measured rather than manipulated, the study is not an experiment.



	2.

	Holding all other variables in the research situation constant. Participants in the experimental and control conditions undergo experiences that are as similar as possible except for the manipulation of the independent variable. In the hypothetical stress experiment, all participants have exactly the same experiences before and after their exposure to high or low stress. As noted in the previous chapter, deviation from this procedure can open the door to alternative explanations for any effects found.



	3.

	Ensuring that participants in the experimental and control conditions have equivalent personal characteristics and are equivalent with respect to the dependent variable before they take part in the experiment. This equivalence can be attained by holding the characteristics constant across conditions, randomly assigning participants to conditions, matching experimental and control participants on selected characteristics, or having the same people participate in both the experimental and control conditions. These procedures reduce the likelihood of a selection bias.




This chapter discusses three aspects of experimental research. First, we examine the manipulation of the independent variable, considering the roles of experimental and control conditions and the characteristics of a good manipulation. Then, we discuss controlling extraneous variance in experiments by holding potential sources of variance constant and by using various methods of assigning research participants to conditions of the independent variable. We conclude the chapter with a discussion of experiments that use more than two conditions of the independent variable and those that use more than one independent variable. However, before getting into these issues, we must take a brief side trip into the realm of statistics.
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A Note on Statistics

Statistics and research design are closely related: Proper research design allows us to collect valid data, and statistics help us to interpret those data. Descriptive statistics, such as the difference between the mean scores of an experimental group and a control group on a dependent variable and the standard deviations of those means, let us know how much effect our independent variable had. Inferential statistics or statistical tests, such as the t-test, analysis of variance (ANOVA), and chi-square tell us how likely it is that the observed effect is real rather than being due to chance differences between the groups. Many of the statistical tests most commonly used in experimental research, such as the t-test and ANOVA, are called parametric statistics and operate by dividing (or partitioning) the variance in the dependent variable scores into two pieces: variance caused by the independent variable and variance caused by everything else in the research situation. Because this concept of partitioning of variance will be important in the discussion of experiments, let’s look at it more closely.

Consider experiments on the effects of stress, in which a common dependent variable is the number of mistakes participants make on a task, such as proofreading a document. Looking at all the participants in the research, both experimental and control, the number of mistakes they make will vary: Some people will make many mistakes, some will make a few, and some will make a moderate number. If stress does affect performance, some of this variance in mistakes made will be due to the independent variable: Some people in the high-stress condition will make more mistakes than people in the low-stress condition. This variance in the dependent variable that results from the independent variable is called treatment (or explained) variance. However, not all the variance in the number of mistakes will be due to the independent variable. Some variance will be due to differences among participants: Some people will be more skilled at the task and so will make fewer mistakes than low-skill people regardless of whether they experience high or low stress. Some people will be more vulnerable to stress and so will make more mistakes in the high-stress condition than their counterparts in the low-stress condition. Variance in the dependent variable can also result from random measurement error (as noted in Chapter 6) and slight unintentional variations in how the experimenter treats each participant. For example, an experimenter who is having a “bad day” might be less patient with that day’s research participants, perhaps speaking abruptly and appearing to be irritated, thereby making that day’s participants more nervous than the participants with whom the experimenter interacts on “good days.” This increased nervousness could cause the participants to make more errors.

From a statistical point of view, all variance in the dependent variable that is not caused by the independent variable is error variance, also called unexplained variance. The value of a parametric statistical test, such as the F value in ANOVA, represents the ratio of treatment variance to error variance—that is, treatment variance divided by error variance. Consequently, the value of a statistical test increases as the treatment variance increases and as the error variance decreases. The larger the value, the less likely it is that the results of the experiment were due to chance factors (the errors represented by the error variance) and the more likely it is that they were due to the effect of the independent variable; in other words, the results are more likely to be “statistically significant.” Therefore, two goals of research design are to increase the effect of the independent variable (and so increase the treatment variance) and to reduce the error variance (and so increase the ratio of treatment to error variance).
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Manipulating the Independent Variable

The experimenter manipulates the independent variable to establish conditions that will test the research hypothesis. In its simplest form, the experiment has two conditions, an experimental condition and a control or comparison condition; more complex experiments have additional control or comparison conditions. This section examines the functions of the conditions of an experiment, discusses the characteristics of a good manipulation, and considers situations in which you might want to use multiple stimuli in each condition of the independent variable.

Conditions of the Independent Variable

Experiments can take two forms. Sometimes experimenters want to examine how people behave in the presence of treatment versus its absence; in such situations, the experiment consists of an experimental condition and a control condition. In other cases, experimenters want to compare the effects of two treatments, such as two methods of studying; in such situations, the experiment has two comparison conditions rather than experimental and control conditions.

Experimental and control conditions. In the experimental condition of an experiment, the research participants undergo an experience or treatment that the researcher thinks will affect their behavior. For example, you might hypothesize that knowing the topic of an ambiguous paragraph helps people remember the information presented in it (as did Bransford & Johnson, 1972). In the experimental condition of a study testing this hypothesis, you could tell participants the topic of the paragraph, read the paragraph to them, and then measure their recall of the content of the paragraph. The control condition of the experiment establishes a baseline against which you can assess the effect of the treatment. This baseline consists of an experience that is as similar as possible to that of the experimental condition, except that the treatment is absent. In the example, you would read the paragraph to the research participants and measure their recall without telling them the topic of the paragraph.

This equivalence in experience between the experimental and control conditions lets you rule out what Kazdin (2003) calls nonspecific treatment effects as the cause of any differences between the conditions. Nonspecific treatment effects are changes brought about in participants by all their experiences in the research that do not include the treatment, such as contact with the experimenter, being given a rationale for the research, and so forth. Nonspecific treatment effects are similar to placebo effects, in which people taking part in drug or psychotherapy research improve because they think they are receiving a treatment even if they are being given an inert substance or are not actually undergoing therapy. For example, let’s say you wanted to determine if exercise improves psychological well-being. You obtain a sample of mildly depressed individuals, measure their levels of depression, and assign half to an exercise group and half to a control group. The people in the treatment condition meet for 1 hour 3 days a week for 6 weeks, taking part in an exercise program that you direct. You tell the people in the control condition that you will contact them again in 6 weeks. You assess the participants’ levels of depression at the end of the 6-week period. Under these conditions, it would be impossible to tell if any differences found between the experimental and control groups were due to the effects of the independent variable or to differences in the way in which the two sets of participants were treated. For example, if the people in the experimental condition improved relative to those in the control condition, was the improvement due to the exercise, to their meeting and interacting with each other 3 days a week, or to the attention you gave them? The only way to rule out these alternative explanations would be to have the control participants meet in your presence on the same schedule as the experimental participants, but to perform a task other than exercising, such as a crafts project.

Comparison conditions. Not all experiments include conditions in which the participants experience an absence of or substitute for the experimental treatment. Instead, an experiment might compare the effects of two treatments. For example, you might want to compare the relative efficacy of two ways of studying for a test, such as cramming versus long-term study. Other experiments compare responses to high versus low levels of a treatment. For example, a study of the effect of stress on memory could have a high-stress condition and a low-stress condition. It would be impossible to create a no-stress condition because the requirement for research participants to try to learn and remember material would create some degree of stress even in the absence of an experimental stressor.

Because all experiments compare the effects of different conditions of the independent variable on the dependent variable, some people prefer the term comparison condition to describe what we have called the control condition. Although the term comparison condition is perhaps more descriptive of the true nature of experimental research, we’ve retained the term control condition because it has been used for so long.

Additional Control and Comparison Conditions

Although the archetypical experiment has only two conditions, experimental and control, some experiments have more than one control condition. Two situations that call for multiple control or comparison conditions are when they are required for a complete test of the hypotheses under study and to control for specific alternative explanations for the effect of the independent variable.

Hypothesis testing. Sometimes the hypothesis one is testing has more than one component to it. A complete test of the hypothesis would require the presence of control conditions that would let one test all the components of the hypothesis. Consider an experiment conducted by Bransford and Johnson (1972). They hypothesized that people understand an ambiguous message better and remember its contents better if they have a context in which to put the information, and that comprehension and recall are improved only when people are given the context before they receive the information. Here is one of the paragraphs they used as a message:

The procedure is actually quite simple. First you arrange things into different groups depending on their makeup. Of course, one pile may be sufficient depending on how much there is to do. If you have to go somewhere else due to lack of facilities that is the next step, otherwise you are pretty well set. It is important not to overdo any particular endeavor. That is, it is better to do too few things at once than too many. In the short run this may not seem important, but complications from doing too many can easily arise. A mistake can be expensive as well. The manipulation of the appropriate mechanisms should be self-explanatory, and we need not dwell on it here. At first, the whole procedure will seem complicated. Soon, however, it will become just another facet of life. It is difficult to foresee any end to the necessity for this task in the immediate future, but then one never can tell. (p. 722)

Bransford and Johnson’s (1972) hypothesis had two parts: first, that context improves understanding of and memory for information, and second, for the context to be effective in improving understanding and memory, it must come before the information. Their experiment therefore required three groups of participants: one that received the context before the information, one that received the context after the information, and one that received no context. They tested the first part of their hypothesis by comparing the understanding and recall of the context-before group with those of the no-context group, and they tested the second part of their hypothesis by comparing the context-before group to the context-after group. Their hypothesis would be completely confirmed only if the context-before group performed better than both of the other groups. By the way, the paragraph was about washing clothes, and people who were told the context before hearing the paragraph did understand it and remember its contents better than the people in the other conditions.

Ruling out specific alternative explanations. The baseline control condition allows researchers to rule out nonspecific treatment effects as alternatives to the effect of the independent variable as a cause of experimental and control group differences on the independent variable. Sometimes, however, there are also specific alternative explanations that the experimenter must be able to rule out. In such cases, the experimenter adds control conditions to determine the validity of these alternative explanations. For example, DeLoache and her colleagues (2010) were interested in whether popular DVDs marketed to improve babies’ vocabularies were effective. They used two video conditions: video with no interaction (the parent was in the room while the video played but did not interact with the child) and video with interaction (the parent and child interacted while the video played). A third condition allowed them to test whether parental teaching without a video improved vocabulary. The control condition (no video and no teaching) provided a baseline of normal vocabulary growth. Results showed that babies in the parental teaching condition (without video) gained more vocabulary than babies in the other three conditions. The alternative hypothesis that videos are effective if the parents also interact with the baby was ruled out because vocabulary growth in that condition did not differ from the vocabulary growth in the baseline condition.

Researchers can also use additional control conditions to untangle the effects of natural confounds. Let’s say you conducted an experiment to see if having music playing while studying leads to less learning than not having music playing. If you found that people who studied with music playing learned less than those who studied in silence, you could not definitely attribute the effect to music; after all, any background noise could have detracted from learning. You would therefore need an additional control group who studied to random background noise. Comparing the music condition to the noise condition would tell you if it was music per se that detracted from learning or if it was merely sound that had the effect. Determining the appropriate control or comparison conditions to use is an important aspect of experimental design. Thoroughly analyze your hypothesis to ensure that you test it completely and carefully examine your research design to ensure that you have accounted for all alternative explanations.

Characteristics of a Good Manipulation

In Chapter 6, we saw that two characteristics of a good measure are construct validity and reliability. The procedures used to manipulate an independent variable should also be characterized by construct validity and reliability. In addition, a manipulation must be strong and be salient to participants.

Construct validity. Whenever a manipulation is intended to operationally define a hypothetical construct, one must be sure that the manipulation accurately represents the construct. For example, if you have research participants write essays to manipulate their moods, how do you know their moods actually changed in the ways you wanted them to change? Just as you want to ensure the construct validity of your measures, you also want to ensure the construct validity of your manipulations. The construct validity of a manipulation is tested by means of a manipulation check. The manipulation check tests the convergent validity of the manipulation by checking it against measures of the construct and by ensuring that participants in different conditions of the experiment are experiencing different levels of the independent variable. For example, participants in a high-stress condition should report more stress symptoms than participants in a low-stress condition. A manipulation check should also test the discriminant validity of the manipulation by ensuring that it manipulates only the construct it is supposed to manipulate.

Manipulation checks can take two forms that can be used either separately or together. One way to conduct a manipulation check is to interview research participants after data have been collected, asking them questions that determine if the manipulation had the intended effect. For example, if you were trying to manipulate the degree to which participants perceived a confederate as friendly or unfriendly, as part of your post-experimental interview with participants you could ask them about their perceptions of the confederate. If the manipulation was successful, participants should describe the confederate in ways that are consistent with the manipulation. Post-experimental interview responses can also tell you whether the manipulation was too transparent and that participants might be responding based on experimental demand (see Chapter 7). The other way to conduct a manipulation check is to include dependent variables that assess the construct being manipulated. For example, Schwarz and Clore (1983) assessed the effectiveness of their mood manipulation by having participants complete a mood measure. Statistical analysis of participants’ mood scores showed that participants in the sad-mood condition reported moods that were more negative than those of participants in a neutral-mood condition and that participants in the happy-mood condition reported moods that were more positive than those of the participants in the neutral condition, indicating that the manipulation worked as intended.

Manipulation checks can be made at two points in the research project. The first point is during pilot testing, when the bugs are being worked out of the research procedures. One potential bug is the effectiveness of the manipulation. It is not unusual to have to tinker with the manipulation to ensure that it has the intended effect and only the intended effect. Manipulation checks can also be made during data collection to ensure that all participants experience the independent variable as intended. This is particularly useful if analyses show that the independent variable did not have the expected effect on responses to the dependent variable; results of a manipulation check can suggest reasons for this lack of effect and, in some cases, these possible responses can be incorporated into the data analysis (Wilson, Aronson, & Carlsmith, 2010). Note, however, that if the manipulation check is conducted only concurrently with data collection, it is too late to fix the manipulation if problems are discovered unless you are willing to stop data collection and start the research all over again. Hence, manipulation checks should be used both during pilot testing and in the data collection stage of an experiment. Researchers are sometimes tempted to omit manipulation checks because someone else has used a manipulation successfully. However, it is always wise to include a manipulation check because the validity of manipulations, like that of measures, can vary from one participant population to another.

In the best case, manipulation checks support the validity of the manipulation. But what does the check mean if it fails—that is, if it does not support the manipulation? It is, of course, possible that the manipulation is not valid as an operational definition of the construct. There are, however, other possibilities to consider before abandoning the manipulation. One possibility is that the manipulation is valid but is not strong enough to have the desired impact; we will discuss manipulation strength shortly. Another possibility is that the research participants didn’t notice the manipulation in the context of everything that was happening; we also discuss this issue of salience later. A third possibility is that the measure being used to assess the construct in the manipulation check is not valid or is not sensitive to the effect of the manipulation. Relatedly, the manipulation may have had the desired effect, but participants were not able to state explicitly what they experienced or understood. It is therefore wise to use multiple measures in manipulation checks as well as multiple measures of the dependent variable in the research.

Finally, it is possible the participants are not paying attention to the manipulation. Sometimes participants are inattentive because they are bored or otherwise unmotivated. In other cases, some aspect of the research environment might distract participants from the manipulation. Participants may also adopt the strategy of minimizing their cognitive effort, resulting in satisficing, or responding by choosing the first, rather than the best, response (Krosnick, 1991). Researchers can use an instructional manipulation check (ICM) to assess whether participants have carefully attended to the experimental instructions. To do so, a statement such as this one from a computer-based study is embedded in the instructions:

We are interested in whether you actually take the time to read the directions; if not, then some of our manipulations that rely on changes in the instructions will be ineffective. So, in order to demonstrate that you have read the instructions, please ignore the [items below]. Instead, simply click on the title at the top of this screen. (Oppenheimer, Meyvis, & Davidenko, 2009, Figure 1, p. 868)

For paper and pencil studies, participants can be asked to write “I read the instructions” somewhere on the questionnaire. Oppenheimer et al. (2009) found that the participants who failed to follow IMC instructions spent significantly less time on the study and were lower in the need for cognition than participants who followed the IMC instructions; dropping these participants can reduce error variance and increase the researchers’ ability to detect a difference between experimental conditions.

Reliability. In Chapter 6, we noted that a reliable measure is a consistent measure, one that gives essentially the same results every time it is used. Similarly, reliability of manipulation consists of consistency of manipulation: Every time a manipulation is applied, it is applied in the same way. If a manipulation is applied reliably, every participant in the experiment experiences it in essentially the same way. High reliability can be attained by automating the experiment, but as pointed out in the Chapter 7, automation has severe drawbacks (see also Wilson et al., 2010). High reliability can also be attained by preparing detailed scripts for experimenters to follow and by rehearsing experimenters until they can conduct every condition of the experiment correctly and consistently. Remember that low reliability leads to low validity; no matter how valid a manipulation is in principle, if it is not applied reliably, it is useless.

Strength. A strong manipulation is one in which the conditions of the independent variable are different enough to differentially affect behavior. Let’s say, for example, that you’re interested in the effects of lighting level on work performance. You hypothesize that brighter light improves performance on an assembly task; the dependent variables will be speed of assembly and the number of errors made. You test the hypothesis by having half the participants in your experiment work under a 60-watt light and the others under a 75-watt light. It would not be surprising to find no difference in performance between the groups: The difference in lighting level is not large enough to have an effect on performance.

Strong manipulations are achieved by using extreme levels of the independent variable. The lighting and work performance study, for example, might use 15-watt and 100-watt lights to have more impact on behavior and so increase the amount of treatment variance in the dependent variable. Although it is desirable to have a strong manipulation, there are two factors to consider in choosing the strength of a manipulation. One consideration is realism: An overly extreme manipulation might be unrealistic. For example, it would be unrealistic to use total darkness and 1,000-watt light as the conditions in the lighting experiment: People almost never do assembly tasks under those conditions. A lack of realism has two disadvantages. First, participants might not take the research seriously and so provide data of unknown validity. Second, even if there were no internal validity problems, it is unlikely that the results would generalize to any real-life situations to which the research was intended to apply. Smith (2000) recommends using manipulations that match situations found in everyday life. For example, a study of responses to accident scenarios with mild and severe consequences can be based on media accounts of such events. The second consideration is ethical: An extreme manipulation might unduly harm research participants. There are, for example, ethical limits on the amount of stress to which a researcher can subject participants; for example, experimental research cannot ethically examine responses to naturally occurring events, such as the death of a close relative or someone witnessing a murder (Smith, 2000)

There is an exception to the general rule that stronger manipulations are better for obtaining differences between conditions on the dependent variable. As we will discuss shortly, sometimes the relationship between the independent and dependent variables is U-shaped. Under such conditions, the largest differences in behavior will show up not when the two extreme conditions are compared but, rather, when the extremes are compared to a moderate level of the independent variable.

Salience. For a manipulation to affect research participants, they have to notice it in the context of everything else that is happening in the experiment. This characteristic of “noticeability” is called salience. A salient manipulation stands out from the background, and it is sometimes necessary to put a lot of effort into establishing the salience of a manipulation. For example, Landy and Aronson (1968) conducted a study to determine whether people react more strongly to evaluations of them made by another person if they think that person is especially discerning, that is, especially skilled in deducing the personality characteristics of other people. The researchers manipulated how discerning the other person appeared by having him perform a task, in the presence of the participant, designed to show either the presence (experimental condition) or absence (control condition) of discernment. But how could the researchers be sure the participants noticed how discerning the other person was? They

told the subject that “degree of discernment” was an aspect of the confederate’s behavior that was of particular interest to them; asked the subject to rate the confederate’s discernment; [and] informed the subject exactly how the confederate’s behavior might reflect either high or low discernment. (Aronson, Ellsworth, Carlsmith, & Gonzales, 1990, pp. 223–224)

Not all manipulations require this degree of emphasis, but experimenters do need to ensure that the participants notice the manipulation. When experimental instructions involving the manipulation are complex, researchers should present the information in different ways to ensure comprehension (Wilson et al., 2010); for example, providing both verbal and written information may be necessary to ensure that a manipulation is noticed.

Using Multiple Stimuli

The stimulus is the person, object, or event that represents the operational definition of a condition of the independent variable and to which research participants respond. For example, in a study on whether physical attractiveness affects person perception, the independent variable is physical attractiveness and its operational definition might be pictures of a person made up to appear attractive or unattractive. A stimulus would be the particular picture to which a research participant responds with an evaluation. When the independent variable is a manifest variable, only one stimulus can represent one of its conditions. For example, in a study of the effects of caffeine on physiological arousal, a condition in which participants ingest 100 mg of caffeine can be represented only by a stimulus that consists of 100 mg of caffeine. However, when the independent variable is a hypothetical construct, it can very often be represented by any number of stimuli. In the physical attractiveness study, for example, the concept of physical attractiveness could be represented by pictures of any of thousands of people or by computer-generated stimuli that were manipulated to represent attractive or unattractive faces. For example, Langlois and Roggman (1990) hypothesized that “average” faces are seen as more attractive than unique faces. To test this, they created a set of average faces by digitizing a set of photographs and using them to create composite photos that participants then evaluated.

Although many constructs can be represented by multiple stimuli, most research dealing with such constructs uses only one stimulus to represent any one condition of the independent variable, such as one picture of an attractive person and one picture of an unattractive person. If the research finds a difference between the conditions, a problem arises in interpreting the results: Although the outcome could be due to the effects of the independent variable, it could also be due to the unique features of the stimulus or to an interaction between the independent variable and the unique features of the stimulus (Wells & Windschitl, 1999). Let’s say, for example, that the stimuli used in our hypothetical attractiveness study were pictures of a model made up to portray an attractive person in one picture and an unattractive person in the other picture. In making their evaluations, were the participants responding to the general construct of physical attractiveness—the intended independent variable—or to the unique characteristics of the particular model who posed for the pictures, such as the shape of her face, the size of her mouth, and the distance between her eyes? That is, were the research participants responding to the general characteristic of physical attractiveness or to the unique characteristics of that particular person? There is no way to answer this question if only a single, unique stimulus is used to represent each condition of the independent variable.

The question would have an answer, however, if each research participant had responded to a set of stimuli consisting of a sample of the possible stimuli that could represent the conditions of the independent variable. For example, you could have participants in each condition of the experiment rate four people rather than just one. With multiple stimuli per condition, it becomes possible to apply a special form of ANOVA, called the random effects model, that separates the variance in the dependent variable due to specific stimuli, such as the models used to portray the attractive people, from the variance due to the hypothesized construct represented by the stimuli, such as the concept of “attractive person.” This form of ANOVA is extremely complex (Richter & Seay, 1987), but because it separates irrelevant stimulus variance from the relevant variance due to the hypothetical construct, it provides a much more valid test of the effects of the independent variable than would the use of a single stimulus per condition. If an independent variable is treated as a random factor, the researcher can be more confident that the experimental results generalize to other, similar methods of manipulating the variable of interest (Smith, 2000).
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Controlling Extraneous Variance

The experiment is characterized not only by manipulation of the independent variable but also by procedures used to control factors that cause extraneous variance in the dependent variable. As noted earlier, any variance in the dependent variable that is not caused by the independent variable is considered error variance. Some of this variance is due to random factors, such as slight variations in the way the experimenter treats research participants. Other variance is due to factors that are systematically related to the dependent variable but are not of interest to the researcher. For example, there are cultural differences on many variables that behavioral scientists study (Matsumoto & Juang, 2013), but these differences are not of interest to all researchers. Variables that are related to or can influence the dependent variable in a study but are not a focus of the research are called extraneous variables. When extraneous variables are not treated as independent variables in the research, their effects form part of the error variance in the statistical analysis of the data. Experimenters therefore take steps to control extraneous variance.

Holding Extraneous Variables Constant

Extraneous variables that are part of the research situation, such as the characteristic of the room in which the research takes place, are fairly easy to control: The experimenter holds these variables constant across conditions of the independent variable. Because these factors do not vary as part of the experiment, they cannot cause systematic variance in the dependent variable—their effects are reasonably constant for each participant in the research. Individual differences in participants’ responses to these controlled variables form part of the error variance in the experiment.

Extraneous variables that are characteristics of the research participants, such as personality and background, are more difficult to control: Differences among people, unlike differences among rooms, cannot always be eliminated by the actions of the experimenter. Nevertheless, it is sometimes possible to hold participant variables constant. For example, Weis and Cerankosky (2010) included only boys in their study of how video-game usage affected academic achievement because previous research had demonstrated gender differences in video game choice and frequency of play and the researchers wanted to control for these effects. However, as pointed out in Chapter 5, this strategy can bias the results of research and limit their generalizability if participants with only one characteristic of the extraneous variable—for example, only boys—are used in all research on a topic. As discussed in more detail later, you can avoid this problem by treating participant characteristics as independent variables in experiments. Researchers must balance the costs and benefits of doing so; for example, Weis and Cerankosky (2010) provided video consoles and games to their participants, so including girls (and thus doubling their sample size) would have significantly increased their expenses and the time required to complete the study with perhaps little predictive gain in their obtained results.

Experimenters most commonly control the effects of variance in research participants’ personal characteristics by the ways in which they assign participants to conditions of the independent variable. In between-subjects designs (also called independent groups designs), a participant takes part in either the experimental or control condition, but not both. The researcher distributes the effects of extraneous participant variables evenly across the experimental and control groups by either randomly assigning participants to conditions or matching the participants in each condition on key extraneous variables. In within-subjects designs (also called repeated measures designs), each participant takes part in both the experimental and control conditions so that the effects of participant variables are perfectly balanced across conditions.

Between-Subjects Designs

Between-subjects designs are more commonly used in behavioral research than are within-subjects designs. Some reasons for this preference will be discussed later in comparing the advantages and disadvantages of these types of designs. Because between-subjects designs have different people in the experimental and control groups, a major consideration in using them is ensuring that participants in the two groups are equivalent in their personal characteristics. Experimenters can use two strategies to attain equivalence: simple random assignment of participants to conditions and matched random assignment.

Simple random assignment. The strategy most often used to assign participants to groups is simple random assignment. When a participant arrives to take part in the experiment, the experimenter uses a random procedure, such as a table of random numbers or flipping a coin, to determine if the participant will be in the experimental or control condition. For example, an even number or “heads” could mean the control condition, and an odd number or “tails” the experimental condition. When you use random assignment, you assume that, because group assignments are random, members of the two groups will, on the average, have the same personal characteristics. For example, if some participants are unusually skilled at the research task and others unusually unskilled, then randomly assigning people to groups should put about half the skilled and half the unskilled people in each group. Consequently, the effects of their skill should cancel out when the groups’ mean scores on the task are compared.

Consider an experiment that tests the effects of practice on memory (Kidd & Greenwald, 1988). Participants listen as the experimenter reads a 9-digit number to them; they then must correctly recall it. They do this 96 times. Participants in the experimental condition are given four task-relevant practice sessions before being tested “for the record,” whereas the participants in the control condition practice a different memory task. Without practice on the actual task, participants can correctly recall an average of 60% of the numbers. Let’s assume that an unusually skilled person can correctly recall 70% of the numbers without practice and that an unusually unskilled person can recall 50%. Let’s say you do an experiment such as this with six participants: two who happen to be highly skilled, two with average skill, and two with unusually low skill. Simple random assignment puts one person from each skill level into each condition of the experiment. The first column in Table 9.1 shows the effect of random assignment: The average skill level of each group is the same. Let’s say that, as Kidd and Greenwald found, four task-relevant practice sessions added 20 percentage points to a person’s score and that irrelevant practice neither helps nor hinders memory. The second column in Table 9.1 shows the effect of practice, and the third column shows the participants’ total scores (skill plus practice effects). Because the different skill levels are equally distributed between the two experimental conditions, the difference in the groups’ mean total scores is the same as the effect of the independent variable: 20 percentage points. Random assignment therefore controls the effects of participant characteristics by balancing them out across groups. In research in which the independent variable is manipulated using material in a questionnaire, participants can also be randomly assigned to conditions by randomizing the experimental and control versions of the questionnaire before distributing them.

As an alternative to true random assignment, researchers sometimes use what might be called “quasi-random” assignment. Under this procedure, the researcher assigns participants alternately to the experimental and control conditions as they come to the laboratory: The first person to arrive goes into the experimental condition, the second to the control condition, the third to the experimental condition, and so forth. This procedure assumes that the order in which people arrive for the experiment is random so that the even-numbered people are, on the average, equivalent to the odd numbered people. However, the validity of this assumption is open to question: People who are more motivated to participate in the study might arrive earlier, thereby inducing a self-selection bias into the experiment. Therefore, never use such quasi-random procedures.

Random assignment of participants to conditions does not guarantee that the members of the experimental and control group will be equivalent. Although equivalence or near-equivalence will be the most common outcome of randomization (Strube, 1991), there is a real, albeit small, possibility of the groups’ being very different. For example, if you had a participant pool composed of 10 men and 10 women and randomly assigned them to experimental and control groups, there is about a 1 in 2,400 chance of getting a group with 8 or more men in it. These odds are probably good enough for most research, but researchers who want to can exercise more control over the characteristics of the members of the experimental and control group by matching the members of the groups on important personal characteristics.

TABLE 9.1

Effect of Simple Random Assignment



Simple random assignment evenly distributes people with different skill levels among the conditions of an experiment so that individual differences in skill do not affect the difference in the mean scores found in the conditions.


	 

	Nine-Digit Numbers Recalled Correctly


	Experimental Condition

	Effect of Skill

	Practice

	Effect of Total Score


	Person A

	70%

	+20%

	90%


	Person B

	60%

	+20%

	80%


	Person C

	50%

	+20%

	70%


	Mean

	60%

	+20%

	80%


	Control Condition


	Person A

	70%

	0%

	70%


	Person B

	60%

	0%

	60%


	Person C

	50%

	0%

	50%


	Mean

	60%

	0%

	60%




Matched random assignment With matched random assignment of participants to conditions, the researcher attempts to ensure that the members of the experimental and control groups are equivalent on one or more characteristics. The researcher does this by first measuring the characteristic and then balancing group membership on the characteristic. For example, in their study of the effect of drug glucose levels on dogs’ self-control, Miller, Pattison, DeWall, Rayburn-Reeves, & Zentall (2010, Study Two) matched dogs on their training histories and on their breed. One member of each pair was then assigned to the self-control condition or to the control condition; this pair was then randomly assigned to either the glucose group or the placebo group.

Matching on participants’ physical characteristics, such as breed of dog, is fairly easy; for other characteristics, such as IQ and personality, it is more difficult. For these kinds of characteristics, you must first pretest all potential participants to determine their scores on the variable. You must then rank order the people by their scores and then divide them into pairs from the top down. The first member of each pair is randomly assigned to either the experimental or control group; the other member of the pair is assigned to the other group. Figure 9.1 illustrates this process for 10 people ranging in IQ score from 125 to 110. The mean IQ scores of the experimental and control groups are 116.8 and 116.0, a trivial difference. Nonrandom assignment, such as putting the odd-numbered people (those ranked first, third, and so on) in the experimental group and the even numbered people in the control group, results in a larger difference in mean IQ scores: 117.4 for the experimental group and 116.0 for the control group. A major drawback of matched random assignment for psychological characteristics is the cost, in time, money, and resources, of pretesting. In addition, as discussed in Chapter 7, pretesting may cause internal validity problems. Matched random assignment is therefore normally used only when the control variable is known to have a strong effect on the dependent variable and the researcher wants more control over it than simple random assignment affords.
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FIGURE 9.1

Matched Random Assignment.

The researcher first measures the participants’ scores on the matching variable (in this case IQ), rank orders participants by score, divides them into pairs, and randomly assigns the members of the pairs to the experimental and control conditions.

Within-Subjects Designs

In within-subjects (or repeated measures) designs, each research participant experiences both the experimental and control conditions of the independent variable. Consider, for example, the study of the effect of practice on memory for 9-digit numbers, discussed earlier. In a between-subjects design, each participant would be tested once, either after a task-relevant practice session or after a task-irrelevant practice session. In a within-subjects design, each participant would be tested twice, once after a task-relevant practice session and once after a task-irrelevant practice session. Let’s look at some of the advantages and limitations of within-subjects designs.

Advantages relative to between-subjects designs. Because participants in within-subjects designs take part in both the experimental and control conditions, these designs result in perfect equivalence of participants in both conditions. Because the same people are in each condition, the personal characteristics of the participants match perfectly. This perfect matching results in one of the primary advantages that within-subjects designs have over between-subjects designs: reduced error variance. This reduction in error variance means that within-subjects experiments are more likely than equivalent between-subjects experiments to produce statistically significant results.

This advantage will be stronger to the extent that participant characteristics affect scores on the dependent variable. A second advantage of within-subjects designs is that because the same people participate in both the experimental and control conditions, a two-condition within-subjects design requires only half the number of participants required by the equivalent between-subjects design. This advantage can be especially useful when people are selected for participation in research on the basis of a rarely occurring characteristic, such as an unusual psychiatric disorder.

The problem of order effects. Despite these advantages, researchers use within-subjects designs much less frequently than between-subjects designs. This less frequent use results from a set of disadvantages inherent in within-subjects designs referred to collectively as order effects. An order effect occurs when participants’ scores on the dependent variable are affected by the order in which they experience the conditions of the independent variable. For example, participants might do better on whichever condition they experience second, regardless of whether it is the experimental or control condition. There are four general categories of order effects: practice effects, fatigue effects, carryover effects, and sensitization effects (Greenwald, 1976).

Practice effects are differences on the dependent variable that result from repeatedly performing the experimental task. For example, when people are faced with an unfamiliar task, they often do poorly the first time they try it but improve with practice. The more often the experiment requires them to engage in a task, the better participants become at it. Another kind of practice effect relates to the independent variable. Let’s say you are conducting a study on the effects of stress, using background noise as the stressor. Over time, participants might habituate to, or become used to, the noise so that it has less effect on their performance. Fatigue effects, in contrast, result when participants become tired or bored from repeatedly performing the same task. Unlike practice effects, fatigue effects lead to decrements in performance.

Carryover effects occur when the effect of one condition of the experiment carries over to and affects participants’ performance in another condition. Let’s say you are conducting a study of the effects of caffeine consumption on reaction time. In the experimental condition you give participants a standardized dose of caffeine, and in the control condition you give them an inert substance. If participants take part in the caffeine condition first, the effects of the drug might still be present in their bodies when they take part in the control condition. The effects of the caffeine can then “carry over” and affect performance in the control condition. However, you wouldn’t want to give all participants the inert substance first, because practice effects would then be confounded with the effects of the caffeine in the experimental condition.

Sensitization effects are a form of reactivity: Experiencing one condition of the experiment affects their performance in the other condition. For example, Wexley, Yukl, Kovacs, and Sanders (1972) studied the effect of raters’ exposure to very highly qualified and very poorly qualified job applicants on ratings of average applicants. Participants watched videotapes of three job interviews. In one condition, they saw the interviews of two highly qualified applicants prior to the interview of an average applicant; in another condition, participants saw the interviews of two poorly qualified applicants followed by that of an average applicant. When seen in isolation, the average applicant received a mean rating of 5.5 on a 9-point scale; when seen following the highly qualified applicants, the average applicant’s mean rating was 2.5, whereas following the poorly qualified applicants the mean rating was 8.1.

Sensitization can also induce demand characteristics when exposure to more than one condition of the independent variable allows research participants to form hypotheses about the purpose of the research or calls forth a social desirability response bias (see Chapter 7). Let’s say you’re conducting a study on the effects of physical attractiveness on how likable a person is perceived to be. In one condition, you show participants a picture of a physically attractive person and in the other condition, a picture of a less attractive person. You ask participants to rate the person in the picture on the degree to which they thought they would like the person if they met him or her. Participants will probably respond naturally to the first picture, giving their true estimate of likability, but when they see the second picture, problems could arise. Because it is socially undesirable to evaluate people solely on the basis of appearance, participants might deliberately manipulate their responses giving the same rating to the person in the second picture that they gave to the person in the first picture, even if their true responses are different.

Controlling order effects. In some cases, the researcher can design a within-subjects experiment in ways that control for order effects. Practice effects can be controlled by counterbalancing the order in which participants experience the experimental and control conditions. Half the participants undergo the experimental condition first, and the other half undergo the control condition first. This procedure is designed to spread practice effects evenly across the conditions so that they cancel out when the conditions are compared.

Counterbalancing is easy to carry out when an experiment has only two conditions. For example, the left side of Table 9.2 illustrates counterbalanced orders of conditions for a two-condition (Conditions A and B) experiment. As you see, there are only two orders in which participants can experience the conditions: A before B and B before A. However, as discussed later in this chapter, experiments frequently have three or more conditions; under these circumstances, counterbalancing becomes much more difficult because all possible orderings of conditions must be used: Each condition must appear in each position in the ordering sequence an equal number of times to balance the order in which participants experience the conditions, and each condition must follow every other condition an equal number of times to balance the sequencing of conditions. These rules are met for the three-condition (A, B, and C) experiment illustrated on the right side of Table 9.2. Condition A, for example, appears in each position in the order (first in rows 1 and 2, second in rows 3 and 5, and third in rows 4 and 6) and precedes Condition B twice (in rows 1 and 5) and follows Condition B twice (in rows 3 and 6). Notice that the three-condition experiment requires that participants be divided into six groups in order to completely counterbalance the order of conditions. The number of orders increases dramatically with the number of conditions: Four conditions would require 24 orders of conditions, and five conditions, 120 orders.

TABLE 9.2

Counterbalancing in Two-and Three-Condition Within-Subjects Experiments



Each condition appears in each order of the sequence, and each condition appears before and after every other condition.


	Two Conditions

	Three Conditions


	A

	B

	A

	B

	C


	B

	A

	A

	C

	B


	 

	 

	B

	A

	C


	 

	 

	B

	C

	A


	 

	 

	C

	A

	B


	 

	 

	C

	B

	A




Because the number of condition orders required by complete counterbalancing can quickly become enormous as the number of conditions increases, partial counterbalancing is frequently used for more than three conditions. One way to partially counterbalance is to randomly assign a different order of conditions to each participant. A more systematic technique is to use a Latin square design (Fisher & Yates, 1963). In this design, the number of orders is equal to the number of conditions, with each condition appearing in each place in the order. The left side of Table 9.3 shows the basic Latin square design for a four-condition experiment. As you can see, each of the conditions comes in each of the possible places in the four orders. For example, Condition A comes first in row 1, fourth in row 2, third in row 3, and second in row 4. The basic Latin square design therefore balances the order of conditions, but not their sequencing. For example, except when it comes first in a row, Condition B always follows Condition A and precedes Condition C. Sequencing can be partially controlled by using a balanced Latin square design: each condition is preceded once by every other condition. For example, in the balanced design on the right side of Table 9.3, Condition B is preceded by Condition A in row 1, by Condition D in row 3, and by Condition C in row 4. Although the balanced Latin square design controls the sequencing of pairs of conditions, it does not control higher order sequences; for example, the sequence ABC precedes, but does not follow, Condition D.

Counterbalancing can also be used to distribute carryover effects across conditions. However, it is better to also insert a washout period between conditions. A washout period is a period of time over which the effects of a condition dissipate. For example, in the hypothetical study of the effects of caffeine on arousal, described earlier, you might have participants undergo one condition one day and have them come back for the other condition the next day without consuming any caffeine in the interim. The purpose of this procedure is to allow the caffeine to “wash out” of the bodies of those participants who experienced the experimental condition first so that it does not affect their performance in the control condition. The washout period might be minutes, hours, or days, depending on how long the effects of a condition can be expected to last.

Sensitization effects are harder to control than practice or carryover effects. Although counterbalancing will spread these effects across conditions, it will not eliminate the effects of any demand characteristics produced. Therefore, it is best not to use a within-subjects design when sensitization effects are likely to produce demand characteristics, as in the physical attractiveness example given earlier.

TABLE 9.3

Basic and Balanced Latin Squares Designs




	Order of Conditions


	Basic Design

	Balanced Design


	1

	A

	B

	C

	D

	1

	A

	B

	C

	D


	2

	B

	C

	D

	A

	2

	B

	D

	A

	C


	3

	C

	D

	A

	B

	3

	C

	A

	D

	B


	4

	D

	A

	B

	C

	4

	D

	C

	B

	A






TABLE 9.4

Differential Order Effects



Order of participation in the conditions has a greater effect when the experimental condition is experienced after the control condition.


	 

	Condition


	 

	Experimental (E)

	Control (C)

	Difference


	True performance level

	40

	30

	10


	Order effect for E→C

	0

	10

	 


	Order effect for C→E

	20

	0

	 


	Observed Score

	60

	40

	20




The use of counterbalancing assumes that order effects are equal regardless of the sequence in which participants experience the conditions. For example, in a two-condition experiment, counterbalancing assumes that the order effect for participating in the experimental condition (E) first is the same as the order effect for participating in the control condition (C) first. Table 9.4 illustrates this differential order effect. The true effect of the independent variable is to increase participants’ scores on the dependent variable by 10 points in the experimental condition compared to the control condition. Experiencing the experimental condition first adds another 10 points to their scores in the control condition. However, experiencing the control condition first adds 20 points to the scores in the experimental condition. This differential order effect (C before E greater than E before C) artificially increases the observed difference between the conditions by 10 points, resulting in an overestimation of the effect of the independent variable. Order effects can be detected by using a factorial experimental design, discussed later in the chapter.

When order effects are good. Before leaving the topic of order effects, it is important to note that order effects are not always bad; sometimes, researchers want an order effect because it is the variable being studied. For example, an educational researcher might be interested in the effects of practice on learning, a psychopharmacologist might be interested in carryover effects of drugs, or a person studying achievement motivation might be interested in sensitization effects, such as the effect on motivation of success followed by failure compared to the effect of failure followed by success. In none of these cases would it be appropriate to control order effects.
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Multiple-Group Designs

Experiments often consist of more than the traditional two groups, experimental and control. Experiments with more than two groups can be referred to as multiple-group designs. Multiple-group experiments (as well as two-group experiments) can involve either quantitative independent variables or qualitative independent variables. Quantitative independent variables vary by degree; the conditions of the independent variable—called levels in these cases—represent more or less of the independent variable. Drug dosage and the amount of time that person is allowed to study material before being tested on it are examples of quantitative independent variables. Qualitative independent variables vary by quality; the conditions of the independent variable represent different types or aspects of the independent variable. Different brands of drugs and the conditions under which a person studies are examples of qualitative independent variables. Let’s look at examples of research using each type of independent variable. Although these examples each use three levels or conditions of the independent variable, multiple-group designs can have as many groups as are needed to test the hypotheses being studied.

Quantitative Independent Variables

When studying the effects of quantitative independent variables, researchers are usually interested in determining the effects on the dependent variable of adding more of the independent variable. These effects can be classified in terms of two general categories of relationships that can exist between an independent variable and a dependent variable. In linear relationships, scores on the dependent variable increase or decrease constantly as the level of the independent variable increases or decreases; the relationship can be graphed as a straight line. Panels (a) and (b) of Figure 9.2 illustrate the two types of linear relations. In a positive relationship, panel (a), scores on the dependent variable increase as the level of the independent variable increases; in a negative relationship, panel (b), scores on the dependent variable decrease as the level of the independent variable increases. In the second category of relationships, curvilinear relationships, the relationship between the independent variable and the dependent variable takes a form other than a straight line. Panel (c) of Figure 9.2 illustrates some curvilinear relationships.
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FIGURE 9.2

Examples of Linear and Curvilinear Relationships

Many researchers use designs with only two levels of an independent variable, in part because doing so maximizes simplicity and increases statistical power (Smith, 2000). However, there is a very good reason to consider using at least three levels of the variable of interest. Specifically, if there is a curvilinear relationship between the independent variable and the dependent variable, it can be found only if there are more than two levels of the independent variable. Why? If you have only two points on a graph, you can draw only a straight line between the two points, which represents a linear relationship. If you have more than two points, you can draw a curved line if that’s what the points represent. This idea is illustrated by three studies, described in the previous chapter, on the effect of a person’s degree of responsibility for a crime on how much punishment people think is appropriate.

In Chapter 8 we described a series of studies on the relationship between defendant responsibility for a crime and recommended punishment. In the first study we described, the defendant in an armed robbery trial had either a high degree of responsibility for planning and executing the crime (85% responsible) or a lesser degree of responsibility (15% responsible; DeJong, Morris, & Hastork, 1976). Results showed that people who were in the high responsibility condition recommended longer sentences than people who had read the less-responsibility summary. However, results of a replication study, in which the high degree of responsibility was defined as 85% responsible, but the low degree responsibility was operationally defined as 50% responsible, showed no relationship between degree of responsibility for the crime and the punishment assigned by research participants: Both criminals were assigned sentences of about the same length (Feldman & Rosen, 1978). Panels (a) and (b) of Figure 9.3 illustrate the results of these studies. Whitley’s (1982) replication employed a three-group design in which the defendant had 15%, or 50%, or 85% responsibility for the crime. The results of this study, illustrated in panel (c) of Figure 9.3, showed a curvilinear relationship between responsibility and punishment: punishment rose as responsibility increased up to 50% and then leveled off. These results replicated those of both DeJong et al. (1976) and Feldman and Rosen (1978).
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FIGURE 9.3

Using Three Levels of a Quantitative Independent Variable.

Only when all three levels are used does the true curvilinear relationship between the variables become apparent.

As these studies show, it is extremely important to look for curvilinear effects when studying quantitative independent variables. It would be appropriate to use just two groups only if there is a substantial body of research using multiple-group designs that showed that only a linear relationship existed between the independent and dependent variables that you are studying. However, when using multiple levels of an independent variable you should ensure that the levels represent the entire range of the variable. For example, DeJong et al. (1976) could have used three levels of responsibility—say, 15%, 33%, and 50%—and still not have detected the curvilinear relationship because the curve begins beyond that range of values. Similarly, Feldman and Rosen (1978) would still have concluded that no relationship existed if they had used 50%, 67%, and 85% as their levels of responsibility.

Qualitative Independent Variables

Multiple-group designs that use qualitative independent variables compare conditions that differ in characteristics rather than amount. For example, a researcher might be interested in how research participants react to people who are depressed compared to people who are schizophrenic and to people having no psychiatric diagnosis. Qualitative independent variables are also involved when a study requires more than one control group. For example, the Bransford and Johnson (1972) study, described earlier, had one experimental group—participants who were given the context before the information—and two control groups—no context and context after the information. One can also have one control group and more than one experimental group. Kremer and Stephens (1983), for example, wanted to see whether information about the state of mind of a rude person affected how victims of the rudeness evaluated the person and how the timing of the information affected evaluations. Research participants were annoyed by a confederate of the researchers who was acting as an experimenter for the study. They were then put into one of three conditions. In one experimental condition, another person posing as a colleague of the experimenter told the participants immediately after they had been rudely treated that the confederate had been having a bad day and did not usually act like that. Participants in the second experimental condition received the same information, but only after a delay of several minutes. Participants in the baseline condition received no information about the experimenter’s state of mind. All participants were given an opportunity to evaluate the experimenter by recommending, using a 7-point scale, whether he should continue to receive research funding, with a rating of 1 meaning “Give the funds to someone else” and a rating of 7 meaning “Give the funds to the experimenter.” The results of the study are illustrated in Figure 9.4: Information about the confederate’s state of mind led to more positive evaluations, but only if the participants received the information immediately after being annoyed.
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FIGURE 9.4

Two Experimental Conditions Compare the Timing of Information to a No-Information Control Condition.

The difference between the early and late information conditions shows the importance of the timing of presentation of the information. Post hoc tests indicate the group represented by a shaded bar is significantly different from the other two groups.

Interpreting the Results of Multiple-Group Experiments

Multiple-group designs are very useful to the research psychologist, potentially providing a wealth of information unavailable from two-group designs and providing additional controls for threats to the internal validity of the research. However, a potential pitfall exists in the interpretation of the results of the statistical analysis of these designs. The data from multiple-group designs are analyzed using what is known as a one-way analysis of variance (ANOVA), which was designed for this purpose. The statistical test in ANOVA is the F test, which is analogous to the t-test in two-group designs. A statistically significant F value means that out of all the possible two-group comparisons among the group means, at least one comparison is statistically significant; however, it does not tell you which comparison is significant. For example, Kremer and Stephens’s (1983) data analysis found a significant F value, but it did not tell them which of the three comparisons among group means was significant (Figure 9.4): no information versus early information, no information versus late information, or early information versus late information.

To determine the significant difference or differences, you must conduct a post hoc (or after-the-fact) analysis, which directly compares the group means. When you have specific hypotheses about differences in means, the comparisons among those means are made with a priori (or preplanned) contrasts. Similar comparisons must be made when a quantitative independent variable is used to determine where the significant differences among groups lie. There are also specific a priori contrasts that help you determine if the effect found is linear or curvilinear. Kremer and Stephens’s (1983) a priori contrast analysis found that the differences between the means of the early-information and no-information groups and between the early-information and late-information groups were significant, but that the difference between the no-information and late-information groups was not. These results showed that both the information and the timing of the information affected evaluations of the confederate.

Never interpret the results of a multiple-group experiment solely on the basis of the F test; the appropriate post hoc or a priori analyses should always be conducted. Most statistics textbooks describe how to conduct these analyses.

[image: image]

Factorial Designs

Up to this point, the discussion of research has assumed that any one study uses only one independent variable. However, much, if not most, research in behavioral science uses two or more independent variables. Designs with multiple independent variables are called factorial designs; each independent variable is a factor in the design. This section looks at the nature of factorial designs, discusses the interpretation of interaction effects, considers some of the uses of factorial designs, and examines some of the forms that factorial designs can take.

The Nature of Factorial Designs

Factorial designs can be very complex, so this section introduces the topic by discussing the shorthand that researchers use to describe factorial designs, the kinds of information that factorial designs provide, and the various outcomes that can result when factorial designs are used.

Describing factorial designs. By convention, a factorial design is described in terms of the number of independent variables it uses and the number of conditions or levels of each independent variable. A 2 × 2 (read as “2 by 2”) design, for example, has two independent variables, each with two conditions. The number of numbers (in this case the two 2s) indicates the number of independent variables; the numbers themselves indicate the number of conditions of each independent variable. A 3 × 2 design has two independent variables, one with three conditions (indicated by the 3) and the other with two conditions (indicated by the 2); a 3 × 2 × 2 design has three independent variables, one with three conditions and the others with two conditions each. For the sake of simplicity, most of this discussion of factorial designs deals only with 2 × 2 designs. Bear in mind, however, that the same principles apply to all factorial designs regardless of complexity.

Information provided by factorial designs. Factorial designs provide two types of information about the effects of the independent variables. A main effect is the effect that one independent variable has independently of the effect of the other independent variable. The main effect of an independent variable represents what you would have found if you conducted the experiment using only that independent variable and ignored the possible effects of the other independent variable. For example, if you studied the effects of frustration on aggression in men and women, the main effect for frustration is the difference in mean aggression scores between the frustrated group and the nonfrustrated group ignoring the fact that both groups were composed of both men and women. An interaction effect (or simply “interaction”) occurs when two or more independent variables combine to produce an effect over and above their main effects. Interactions can be seen only when the effects of two or more independent variables are considered simultaneously; consequently, interaction effects can be found only when a factorial design is used.

Let’s look at a study conducted by Platz and Hosch (1988) as an example of a factorial design. Platz and Hosch were interested in the accuracy of cross-racial identifications, specifically in whether people are able to identify members of their own races more accurately than members of other races. Although Platz and Hosch used a 3 × 3 design, for now let’s consider only two conditions of each of the independent variables. They had Black confederates and White confederates buy something in a convenience store staffed by Black clerks or White clerks. Two hours later, the clerks were asked to pick the customers out from sets of facial photographs. The researchers found that identification accuracy depended on both the race of the clerk and the race of the customer; the percentage of correct choices made by the clerks, arranged by race of the clerk and race of the customer, are shown in Table 9.5 and Figure 9.5. The row in Table 9.5 labeled “Customer Average” shows the main effect for customer race: 54% of the clerks (ignoring race of clerk) correctly identified the White customer, and 52% of the clerks correctly identified the Black customer. If this were a two-group experiment with race of customer as the independent variable, one would conclude that race of customer had no influence on accuracy of identification. The column labeled “Clerk Average” shows the main effect for race of clerk (ignoring race of customer): 47% of the White clerks made correct identifications, and 59% of the Black clerks made correct identifications. Because this difference was not statistically significant, if this were a two-group study with race of clerk as the independent variable, one would conclude that race of clerk is unrelated to accuracy of identification.

TABLE 9.5

Partial Results of Platz and Hosch’s (1988) Study of Cross-Racial Identification: Percentage of Correct Identifications

Black and White clerks were equally accurate in identifying White customers, but Black clerks were more accurate in identifying Black customers.


	 

	Customer


	 

	White

	Black

	Clerk Average


	White clerk

	53%

	40%

	47%


	Black clerk

	55%

	64%

	59%


	Customer average

	54%

	52%

	 




Note: Percentages are rounded to nearest whole number.
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FIGURE 9.5

Partial results of Platz and Hosch, 1988.

Black and White clerks were equally accurate in identifying White customers, but Black clerks were more accurate in identifying Black customers. Whenever the lines on a line graph are not parallel there is an interaction effect.

However, as you can see from the percentages in Table 9.5 and the graphs in Figure 9.5, both of these conclusions would be wrong. In actuality, both race of the clerk and race of the customer were related to accuracy of identification: Clerks were more accurate in identifying members of their own race than members of the other race. However, White customers were identified with equal accuracy by White and Black clerks. Accuracy was determined neither by race of the clerk alone nor by race of the customer alone but, rather, by the unique combined effect, or interaction, of the variables.

The data from factorial experiments are analyzed using a form of ANOVA designed for this purpose. The ANOVA provides a test of the statistical significance of each main effect and interaction. If the interaction effect is not significant, the results of the experiment can be interpreted as if two experiments were conducted, one with each of the independent variables. If the interaction effect is significant, the interpretation of the results becomes more complex.

Outcomes of factorial designs. There are eight possible outcomes of a 2 × 2 factorial design: There may or may not be an effect for the first independent variable, there may or may not be an effect for the second independent variable, and the independent variables may or may not interact. Examples of these outcomes are illustrated in Figure 9.6, which uses a hypothetical experiment with aggression as the dependent variable and sex of participant and whether or not the participants have a frustrating experience as the independent variables. These results are completely fictitious; they do not illustrate the results of any real experiments. However, they do provide good concrete illustrations of the possible outcomes of a 2 × 2 experiment. Each panel in Figure 9.6 has two parts: a table of means and a graph of those means. The first four panels illustrate situations in which there is no interaction. In panel (a), neither independent variable has an effect, in panels (b) and (c), only one independent variable has an effect, and in panel (d), both independent variables have effects. Panels (e), (f), and (g) illustrate outcomes that include both main effects and interactions. Panel (h) illustrates a situation in which there is an interaction but no main effects. Note that whenever there is an interaction, the lines in the graph are not parallel.

Interaction Effects

Factorial designs are quite common in behavioral science research, and they frequently reveal interaction effects. These effects can be difficult to interpret. Let’s look first at the ways of displaying interaction effects in research reports and then at how to go about interpreting them.

Displaying interactions. The results of a factorial experiment can be displayed either in the form of a table, as in Table 9.5 and Figure 9.6, or in the form of a graph, as in the examples in Figures 9.5 and 9.6. A tabular display typically takes the form of a matrix, with each cell in the matrix representing one combination of the independent variables. For example, the upper left-hand cell in Table 9.5 represents what happened when White clerks were asked to identify a White customer. The decision about which independent variable goes across the top of the matrix and which goes along the side is essentially arbitrary; the placement that most clearly illustrates the results is normally used. The main effects—the means of the conditions of one independent variable averaged across the conditions of the other independent variable—can be displayed at the bottom and right edge of the table as shown in Table 9.5.

When the independent variables are qualitative variables, as in the Platz and Hosch (1988) experiment, the results can be graphed in the form of a histogram, as in panel (a) of Figure 9.5. For quantitative independent variables and qualitative variables in simpler factorial designs, a line graph can be used, as in panel (b) of Figure 9.5 and in Figure 9.6. In the line graph format, the conditions of one independent variable are arranged along the horizontal (X) axis—race of customer in Figure 9.5(b) and frustration level in Figure 9.6—and the means for each combination of conditions of the independent variables are plotted using the vertical (Y) axis for the dependent variable. Lines connect the points within conditions of the second independent variable.
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FIGURE 9.6

Possible Outcomes of a 2 × 2 Factorial Design.
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Interpreting interactions. When interpreting interaction effects, it can be useful to think of a piece of research as a question. The question is “Does the independent variable have an effect on the dependent variable?” When the outcome is one or more main effects without an interaction, the answer is a simple yes. When the outcome is an interaction, with or without main effects, the answer is “It depends”: The answer for one independent variable depends on the condition of the other independent variable. For example, in the Platz and Hosch (1988) study, one question was “Is a person’s race related to the accuracy with which the person can identify another person?” The answer, as we saw in Table 9.5 and Figure 9.5, is not a simple yes or no; it depends on the race of the other person. Black participants were more accurate in identifying Black people, and White participants were more accurate in identifying White people. The other question asked by the Platz and Hosch study was “Does a person’s race affect how accurately that person is identified by someone else?” Again, the answer is “It depends,” this time on the race of the person making the identification. White people were identified with equal accuracy by Black and White participants, but Black people were more accurately identified by Black participants than by White participants.

The “it depends” nature of interactions has an important implication for understanding the research results: If the research produces an interaction, any main effects found may be deceptive, representing statistical artifact rather than a true main effect of the independent variable. Consequently, if the statistical analysis finds both a main effect and an interaction, the main effect for one independent variable may apply only to one condition of the other independent variable, not to both conditions. For example, Figure 9.6(e) illustrates a situation in which there are two main effects—the average aggression score for men is higher than that for women and higher for participants in the high-frustration condition than for those in the low-frustration condition—and an interaction—men who experienced high frustration were more aggressive than the participants in any of the other conditions. Notice, however, that sex of participant is related to aggression only in the high-frustration condition; there is no sex difference in the low-frustration condition. Similarly, differences in frustration lead to differences in aggression only for men; women respond to both high and low frustration with the same level of aggression.
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FIGURE 9.7

Hypothetical Experimental Results Illustrating the Presence of Both an Interaction and a True Main Effect.

The effect of frustration is different for men and women, but men score higher than women regardless of frustration level.

However, sometimes there can be both an interaction and a true main effect. Figure 9.7 illustrates this situation. In this hypothetical outcome of a frustration-aggression experiment, women’s aggression is, as in the last example, still unaffected by level of frustration and men’s aggression increases with level of frustration. However, unlike Figure 9.6(e), men are more aggressive than women in both the high-and low-frustration conditions. Thus, men are more aggressive overall than are women and men’s aggression is influenced by level of frustration whereas women’s aggression is not.

When there is an interaction but no main effects, the effect of one independent variable in one condition of the second independent variable is reversed in the other condition of the second independent variable. This phenomenon can be seen in the results of a study conducted by Fazio, Cooper, Dayson, and Johnson (1981). One independent variable in their study was the personality type of their participants, Type A or Type B. One characteristic of Type A people is that they find it easier to ignore stress than do Type B people. The other independent variable was the degree of stress that the participants underwent while they performed a proofreading task. The dependent variable was the number of lines the participants could proof in a given amount of time. The results of the study are shown in Figure 9.8. Type A people performed better under high stress than under low stress, whereas Type B people performed better under low stress than under high stress: Stress had opposite effects on performance depending on personality type.

When you face a significant interaction effect in a factorial design, you are in a position much like that which occurs when you find a significant F value in a multiple group design: there is a significant difference somewhere among the means, but you do not yet know where the difference or differences lie. Again, the solution is to conduct post hoc comparisons if the hypothesis did not predict a particular form of interaction. If the hypothesis did specify a particular outcome, then a priori contrasts should be used. For example, a replication of the Platz and Hosch (1988) study would hypothesize that people would make more accurate identifications of members of their own races. This hypothesis would be tested statistically by grouping research participants by race and comparing their accuracy in identifying members of their own and other races. Most statistics textbooks discuss the use of both a priori and post hoc contrasts in factorial designs.

[image: image]

FIGURE 9.8

Quality of Task Performance Was an Interactive Function of Stress and Personality Type.

Forms of Factorial Designs

Factorial designs can take a number of forms, depending on whether the independent variables are manipulated in a between-subjects or within-subjects format, whether the independent variables are manipulated or measured, the number of independent variables, and the number of conditions of the independent variables.

Between-and within-subjects designs. The independent variables in a factorial design can be between-subjects variables, or within-subjects variables, or a combination of the two. The two most common designs are probably completely between-subjects designs and mixed between-within designs. Platz and Hosch (1988), for example, used a mixed between-within design. Race of store clerk was the between-subjects variable. Race of customer was manipulated as a within-subjects variable by having both a White customer and a Black customer interact with each clerk, and each clerk was asked to identify the Black customer from a set of photographs of Black men and the White customer from a set of photographs of White men. Platz and Hosch counterbalanced the order in which the customers dealt with the clerk and the order in which the clerks saw the sets of photographs. The between-within procedure allowed Platz and Hosch to use fewer store clerks as research participants than a completely between-subjects design would have required. This economy was necessary because the stores that gave their permission to be used for the research employed only one quarter as many Black clerks as White clerks. The within-subjects aspect of the design also allowed the researchers to control for possible individual differences in the clerks’ abilities to remember faces. Because each clerk interacted with both a Black customer and a White customer, differences in memory ability could not be accidentally confounded with race of customer. Special forms of ANOVA are required for the analysis of data from mixed between-within designs. If you plan to conduct such a study, consult a statistics text to ensure that you understand those procedures.

Manipulated and measured independent variables. The independent variable in a true experiment is manipulated by the experimenter. However, researchers are often interested in variables, such as personality traits, that cannot be manipulated but can only be measured, and in the interactions between measured and manipulated variables. Consequently, one frequently sees research using factorial designs in which at least one of the independent variables is measured rather than manipulated. For example, Fazio et al. (1981) manipulated level of stress but measured personality type; Platz and Hosch (1988) manipulated race of customer but measured race of clerk. As noted in Chapter 2, measured independent variables result in correlational rather than experimental research. Mixed experimental-correlational designs such as those used by Fazio et al. and by Platz and Hosch can be quite useful, but be careful in interpreting their results. Remember that correlational research can never determine whether changes in the level or condition of an independent variable cause changes in a dependent variable; it can determine only if a relationship exists between the variables. Therefore, be careful never to interpret the results of the correlational part of a mixed correlational-experimental study as indicating causality. For example, Fazio et al. could not correctly say that personality type caused differences in performance on the research task, only that it was related to those differences. However, because they manipulated level of stress, they could legitimately say that stress caused differences in performance.

It is also possible to have factorial designs in which all the independent variables are correlational. For example, McFatter (1994) examined the relationships of two personality characteristics—introversion-extraversion and neuroticism—to mood. He noted that most previous research had examined the separate relationship of each variable to mood but that little research had considered both in the same study. McFatter found an interaction between introversion-extraversion and neuroticism: Neurotic introverts reported less positive mood and more negative mood than did people with other combinations of the traits. In this case, of course, McFatter could not interpret his findings in causal terms. When scores on the measured variable are continuous, multiple regression analysis (see Chapter 11) is the best choice for data analysis; this procedure provides the same information as an ANOVA, including about the effects due to any categorical independent variables and the interactions between the variables of interest, but is not subject to the biases (discussed in Chapter 11) that can result from dichotomizing a continuous variable (see also Judd, 2000).

Design complexity. The examples of factorial designs used so far have all been 2 × 2 designs. However, in principle there is no limit on the number of independent variables one can have or on the number of levels or conditions per independent variable. For example, although we have looked at the Platz and Hosch study as a 2 × 2 design, they actually used a 3 × 3 design: They included Hispanic customers and clerks as well as Black and White customers and clerks. Sprecher, McKinney, and Orbuch (1987) used a 2 × 2 × 2 × 2 design to investigate the factors that influence people’s evaluation of other people whom they learn are sexually active. The independent variables were the sex of the person being evaluated, the age of the person (16 or 21), the type of relationship in which the sexual behavior took place (casual or close), and sex of the research participant.

Although there is no theoretical limit on the number of independent variables or number of conditions, studies rarely use more than three independent variables or three conditions per independent variable. The reason for this limitation is practical: The total number of conditions in the study increases quickly as the number of independent variables and number of conditions per independent variable increase. For example, as shown in Figure 9.6, a 2 × 2 design has a total of four conditions: all the possible combinations of the two conditions of each of the two independent variables. A 3 × 3 design, such as Platz and Hosch’s (1988), has 9 conditions, and a 2 × 2 × 2 × 2 design, such as Sprecher et al.’s (1987), has 16 conditions. Note that the total number of conditions is the product of the number of conditions of the independent variables: 2 × 2 = 4, 3 × 3 × = 9, 2 × 2 × 2 × 2 = 16, and so forth. As the total number of conditions increases, the number of research participants needed in a between-subjects design increases: With 10 participants per condition, a 2 × 2 design requires 40 participants but a 2 × 2 × 2 × 2 design requires 160. In addition, the complexity of the data analysis and of the interpretation of the results of that analysis increases. Consequently, most researchers limit themselves to relatively simple designs.

Uses for Factorial Designs

Factorial designs are fairly complex, requiring two or more independent variables and multiple groups of participants, one group for each combination of the independent variables. Why should you bother with this complexity when you can determine the effect of an independent variable with a simpler design? Factorial designs can be used to test hypotheses about moderator variables, to detect order effects in counterbalanced within-subjects designs, and to control extraneous variance by a technique called blocking.

Testing moderator hypotheses. The discussion of the “it depends” nature of interactions probably reminded you of the discussion of moderator variables in Chapter 1. As you recall, a moderator variable changes the effect of an independent variable: The effect of the independent variable is different under different conditions of the moderator variable. Thus, in the Platz and Hosch (1988) study, you could say that race of the store clerk moderated the effect that race of the customer had on accuracy of identification. You could also look at it the other way and say that race of the customer moderated the relationship between race of the clerk and accuracy of identification. The variable you consider the moderator variable depends on your frame of reference—that is, on which variable you conceptualize as the independent variable being studied and which as the moderator variable influencing the effect of the independent variable. If you are testing a theory, the theory often provides the frame of reference, designating which variables are independent variables and which are moderator variables. Note, however, that because the effect of a moderator variable takes the form of an interaction, the hypothesis that one variable moderates the effect of another can be tested only with a factorial design and will be supported only if the predicted interaction is found.

Detecting order effects. Order effects present a potential threat to the validity of the conclusions that can be drawn from the research using within-subjects designs. When the order of conditions is counterbalanced, researchers can detect the presence and size of order effects by using a between-within factorial design, with the independent variable being tested as the within-subjects factor and order of conditions (experimental before control and control before experimental) as the between-subjects factor. Some possible outcomes of this procedure are shown in Table 9.6. The top panel shows an outcome in which the independent variable had an effect and there was no order effect. In this case, there will be a main effect for the independent variable (the mean for the experimental condition is 10 points greater than the mean for the control condition), no main effect for the order factor (the two order means are equal), and no interaction effect. The middle panel shows the outcome for the same experiment when there is an order effect that is the same for both orders. There is a main effect for the independent variable and no order effect, but there is an interaction between the conditions of the independent variable and the order in which participants experienced the conditions. In this case, experiencing a condition as the second condition added 10 points to the participants’ scores. Because the order effect happens to be the same as the effect of the independent variable, there is no difference between the means in the experimental and control conditions for participants who experienced the experimental condition first, and an exaggerated difference for those who experienced the control condition first. Note, however, that because the order effect was the same for both orders, the difference between the means for the experimental and control conditions reflects the true difference between the means. The bottom panel of Table 9.6 shows the outcome with a differential order effect, in which experiencing the control condition second added 10 points to a person’s score, whereas experiencing the experimental condition second added 20 points. In this case, there are main effects for both the independent variable and order, as well as an interaction between the two. Note also that the difference in means in the experimental and control conditions is greater than the true difference shown in the top panel.

TABLE 9.6

Use of Between-Within Designs to Detect Order Effects
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Although order effects contaminate one’s data, all is not lost. Note that order effects do not affect the scores in the condition that participants experience first. Consequently, one can analyze the experimental and control data from the experimental-first and control-first participants as a between-subjects design and still test the hypothesis. The cost of this procedure is the loss of the advantages of a within-subjects design, but the benefit is the ability to draw valid conclusions from the data. Order effects are always potential threats to the validity of within-subjects designs, so researchers should always test to see if these effects are contaminating their data.

Blocking on extraneous variables. Recall that from a statistical point of view any variance not attributable to an independent variable is error variance and that extraneous variables are one source of such variance. One way in which researchers can deal with the effects of extraneous variables is to include them as independent variables in a factorial design. A factorial ANOVA will remove the variance due to the extraneous variable and its interaction with the independent variable from the error variance and treat it as variance due to an independent variable and to the interaction of two independent variables. This procedure can reduce the error variance and so increase the sensitivity of the statistical test of the effect of the independent variable. Consider the data presented in the top panel of Table 9.7, which come from a hypothetical experiment in which the researcher ensured that equal numbers of men and women participated in the experimental and control conditions. The experimental group had a mean score of 16.9 and the control group had a mean score of 14.2; however, as shown by the statistical analysis in the middle panel of the table, this difference was not statistically significant.

TABLE 9.7

Effect of Blocking on an Extraneous Variable on Statistical Analysis



Blocking increases the sensitivity of the statistical test by reducing the error variance.

Scores
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Note: M = male participants, F = female participants.

The statistical analysis shown in the bottom panel of the table shows what happens when the participants are blocked on sex. Blocking means that the participants are grouped according to an extraneous variable and that variable is added as a factor in the design. The new analysis finds significant effects for both the independent variable and for participant sex, with women, who had a mean score of 18.1, performing better than men, who had a mean score of 13.0.

The numbers in the “Mean Square” columns in the middle and bottom panels of Table 9.7 represent the amount of variance in the dependent variable attributable to each factor in the design, including error. The bottom panel shows that participant sex accounted for much more variance in the dependent variable than did the independent variable. As illustrated in Figure 9.9, this variance, along with the nonsignificant variance accounted for by the interaction, was treated as part of the error variance in the analysis shown in the middle panel, increasing the size of the error variances. The variance attributable to the independent variable is the same in both analyses. Because the F-test is the ratio of the variance due to an independent variable to the error variance, the F value in the middle panel is smaller than that in the bottom panel. An experimenter who ignored the effect of participant sex as an extraneous variable would incorrectly conclude that the independent variable had no effect on the dependent variable.

When conducting your literature review for a research project, it is extremely important to identify extraneous variables so that you can take steps to control them. A major advantage of the use of an extraneous variable as a factor in a factorial design is that it becomes possible to determine if the extraneous variable interacts with the independent variable. The alternative methods of control, such as holding the extraneous variable constant across conditions of the independent variable, ignore its possible moderating effects and, as we discussed in Chapter 8, they also limit the interpretations you can make about the generalizability of the research results. However, use blocking with care: It operates to reduce error variance only when the blocking variable has a strong effect on or is highly correlated with the dependent variable. Under other conditions, blocking could actually increase the error variance by decreasing the degrees of freedom associated with the error term.

[image: image]

FIGURE 9.9

Blocking Reduces the Error Term for Statistical Analyses.

When the variance due to sex and the sex by condition interaction is “pulled out” of the error term by blocking on sex, then the size of the error term is reduced, increasing the likelihood of statistical significance for the F-test.

[image: image]

Chapter Summary

Five aspects of experimental research are considerations in manipulating the independent variable, ways of controlling unwanted variance in the dependent variable, the functions of control groups, and the use of multiple-group and factorial experiments. Inferential statistics assist the research process by partitioning participants’ scores on the dependent variable into treatment variance caused by the independent variable and error variance caused by extraneous variables. Two goals of research design are increasing treatment variance and reducing error variance.

Every experiment has at least one experimental condition and at least one control or comparison condition. The most basic function of a control condition is to provide a baseline against which to assess the effects of the independent variable. However, additional control conditions might be needed to fully test the hypothesis being studied or to rule out alternative explanations for the predicted effects of the independent variable.

Manipulations of independent variables must be valid, reliable, strong, and salient. Manipulation checks are used to test the construct validity of a manipulation. Reliable manipulations are consistently applied to all participants. Strong manipulations serve to increase treatment variance. Salient manipulations are noticeable by participants. When the stimuli used for a manipulation are samples from a population of possible stimuli, multiple stimuli should be used in each condition of the experiment. This procedure allows one to separate the effects of the construct being measured from the effects of the unique properties of the stimuli.

Extraneous variables are characteristics of the research situation and participants that add unwanted (error) variance to the dependent variable. Experimenters control the effects of situational extraneous variables by holding those variables constant for all participants, thereby spreading their effects evenly across the conditions of the experiment. Extraneous variables that are characteristics of the research participants can be dealt with in five ways. Some characteristics, such as sex of participant, can be held constant. Researchers can balance the effects of other characteristics across conditions by randomly assigning participants to conditions, matching participants on key characteristics and randomly assigning the members of matched pairs to conditions, or by using a within-subjects design. Finally, participants can be blocked on a characteristic and the characteristic can be treated as an independent variable in a factorial design.

Simple random assignment and matched random assignment of participants to conditions are used in between-subjects designs, in which a participant experiences only one condition of the independent variable. In within-subjects designs, each participant experiences each condition of the independent variable, thereby providing a perfect “match” between the participants in the conditions. This procedure reduces error variance and requires fewer participants than an equivalent between-subjects design. However, order effects—practice, carryover, and sensitization—can threaten the internal validity of a within-subjects experiment. Counterbalancing the order of conditions can spread these effects across conditions, and using a washout period can control carryover effects. When order is counterbalanced, a factorial design that includes order as a factor can detect order effects and determine if they are equal across orders.

Experiments can include more than one level of a quantitative independent variable or more than one category of a qualitative independent variable. Such a multiple-group design is the only way to determine if a quantitative independent variable has a curvilinear relationship to the dependent variable. Be careful, however, to conduct the appropriate follow-up statistical tests to determine which of the several possible differences among the means are statistically significant.

A factorial design has more than one independent variable. Factorial designs provide information about main effects (the separate effects of each independent variable) and interactions (the joint effect that two or more independent variables have over and above their main effects). Researchers must take care when interpreting the results of factorial experiments that find interaction effects because such effects indicate that the effect of one independent variable is different under different conditions of the other independent variable. Factorial designs can be within-subjects, or between-subjects, or a combination of the two. One or more factors can also be measured variables, but the results found for these variables cannot be interpreted in causal terms. Factorial designs can be used to test the effects of hypothesized moderator variables, to detect order effects in within-subjects designs, and to control the effects of extraneous variables.
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This classic book covers the statistical issues relevant to analysis of data from factorial designs. The text includes chapters on the assumptions of ANOVA and provides detailed information about analyzing simple and complex factorial designs. The strength of this text is that it is both comprehensive and accessible.
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This chapter offers practical advice about experimental design. Issues discussed relevant to this chapter include fixed and random factors, creating powerful and meaningful levels of independent variables, choosing between within- and between-subjects designs, and controlling for order effects. Smith also considers construct, statistical conclusion, and external validity within the context of factorial designs.

Wilson, T. D., Aronson, E., & Carlsmith, K. (2010). The art of laboratory experimentation. In S. T. Fiske, D. T. Gilbert, & G. Lindzey (Eds.). Handbook of social psychology (5th ed., Vol. 1, pp. 51–81). Hoboken, NJ: Wiley.

Written with beginning graduate students in mind, this chapter focuses on laboratory experimentation broadly, addressing many issues discussed elsewhere in the current textbook. Relevant to this chapter is the discussion of (a) constructing independent variables that maximize their impact; (b) choosing the optimal number of levels for the independent variable; and (c) whether a between-or within-subject design is best suited for the proposed experiment.
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Questions for Review and Discussion



	1.

	What are the three defining characteristics of the experiment? How do correlational studies and case studies differ from experiments? (Review Chapter 2)



	2.

	Describe the purposes of control and comparison conditions in an experiment.



	3.

	What are the characteristics of a good manipulation? What problems do you think might arise in attempting to maximize these characteristics?



	4.

	Choose three recently published experiments on topics that interest you. How did each group of researchers manipulate their independent variables? Based on the criteria discussed in the chapter, how good do you think these manipulations were? What are your reasons for your evaluations?



	5.

	How can manipulation checks be conducted? What do you see as the advantages and disadvantages of each approach? Describe the factors that can result in a failed manipulation check.



	6.

	Describe the advantages of using multiple stimuli in research. Describe some research situations in which the use of multiple stimuli would be appropriate. How would the failure to use multiple stimuli when appropriate limit the conclusions that could be drawn from a study?



	7.

	Describe the ways in which an experimenter can control extraneous variance. What do you see as the advantages and disadvantages of each?



	8.

	How do within-subjects designs and between-subjects designs differ? Describe the advantages and disadvantages of within-subjects designs relative to between-subjects designs. Describe the steps an experimenter can take to overcome these disadvantages.



	9.

	Look again at the three studies that you chose for Question 4. Did each use a between-subjects design, a within-subjects design, or a mixed design? For each study, describe how the between-subjects factors could be manipulated as within-subjects factors and how the within-subjects factors could be manipulated as between-subjects factors. What benefits would accrue and what problems would arise from the changes in each case?



	10.

	What advantages do multiple-group experiments have over two-group experiments? Describe the problems in interpreting the results of multiple-group experiments.



	11.

	For each of these factorial designs, what are the number of independent variables, the number of conditions of each independent variable, and the total number of conditions?




a. 2 × 2

b. 3 × 2

c. 3 × 2 × 2

d. 4 × 3 × 2 × 2



	12.

	Describe the possible outcomes of a 2 × 2 factorial design. If the results of a factorial experiment show both an interaction and a main effect, how should the main effect be interpreted?



	13.

	What advantages do factorial designs have over designs that include only one independent variable? What can factorial designs do that the other designs cannot?



	14.

	Choose three recently published experiments on topics that interest you that used factorial designs. In each case, were the factors all between-subjects, all within-subjects, mixed between and within, or mixed experimental and correlational? In your opinion, did the researchers properly interpret the results of their studies? What are your reasons for your answer?
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Field Research
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As we noted in Chapter 2, the laboratory experiment has been the model for much research in the behavioral sciences. However, the laboratory experiment has a number of shortcomings, especially its artificiality. Compared to people’s normal life experiences—to which we frequently want the results of our research to apply—laboratory research takes place in an artificial setting, uses artificial operational definitions of variables, has participants perform artificial tasks, and uses as research participants people who may not constitute a reasonable sample of the population. In addition, as discussed in Chapter 7, laboratory research can be reactive because research participants know they are being studied. Not surprisingly, then, many researchers, especially those with applied interests, have expressed concerns over the potential lack of naturalism of laboratory research (see Greenberg & Folger, 1988). These critics of laboratory research hold that the validity of the conclusions one can draw from a study is closely related to its ecological validity, the degree to which the research situation mimics a natural situation (see Chapter 8).

This chapter examines some issues related to research in natural settings, also called field research. We first briefly discuss the problem of control in field research. We then look at four field research methods: field experiments, natural experiments, quasi-experiments, and naturalistic observation.
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The Problem of Control in Field Settings

As we discussed in Chapter 2, the decision to use a laboratory or field setting for research involves making a tradeoff between control and naturalism. This section briefly reviews the ways in which the use of field settings limits the degree of control that the researcher has over the research. These factors also limit the degree to which causal conclusions can be drawn from field research. However, there have been advances in both the methodologies used in the design of field experiments and in the statistical techniques used to analyze data from this research. These advances have resulted in increased confidence that causal hypotheses can be tested in well-designed field experiments (Shadish & Cook, 2009; West, 2009).

Control Over Variables

An important goal of field research is to assess research participants’ natural reactions to situations; to do so, field researchers often seek to keep participants from becoming aware that they are being studied. That is, the researcher does not want participants to alter their behavior from what they would normally do in the situation (Reis & Gosling, 2010). One consequence of this increased naturalism is that researchers may have limited control over their independent variable. Although researchers can manipulate the independent variable in some forms of field research, the “manipulation” is often natural and therefore uncontrolled in terms of intensity, duration, and when and where it occurs. Researchers may also have only a limited choice of operational definitions for the dependent variable. The dependent variable in field research is usually behavioral and so measured by means of observation, resulting in the limitations discussed in Chapter 6. For example, you can learn what people do in a situation, but not their reasons for doing it. In addition, as discussed later in this chapter, some forms of field research, such as participant observation, can make the accurate recording of observations especially difficult. Field research also limits control over extraneous variables. The complexity of field research situations means that any number of uncontrolled factors could serve as alternative explanations for any effects that one wants to attribute to the independent variable. However, as Bourchard (1976) notes, replication across heterogeneous settings can provide evidence against setting factors as causes of the dependent variable: The more often an effect is replicated across different settings, the less likely it is that some aspect of the setting, rather than the independent variable, was the cause of the dependent variable.

Control Over Research Populations

In laboratory research, the researcher can choose the population from which participants are drawn. Consequently, laboratory researchers can test for interactions between the independent variable and characteristics of the participants, such as personality traits. However, as we noted in Chapter 8, laboratory researchers are often criticized for their reliance on settings that are low in mundane realism and for their reliance on undergraduates as research participants. Field researchers seek to address these criticisms by studying people in real world settings. However, as Reis and Gosling (2010) point out, research conducted in natural settings may also be based on unrepresentative samples. For example, individuals who choose to attend professional baseball games, shop on Rodeo Drive in Beverly Hills, or go to casinos are likely different from individuals who make different choices about where to spend their free time.

In field settings, it is often impossible to randomly assign participants to conditions of the independent variable. For example, field research testing the effectiveness of an educational intervention might use the students in one school as the experimental group and those in another school as the control group. Although the schools can be randomly assigned to the experimental or control condition, children are not randomly assigned to schools. As a result, participant characteristics may not be balanced across conditions, leaving them as possible alternative explanations for any effects found in the research. In some field experiments, random assignment to condition is possible, but there are still opportunities for bias that are not present in laboratory research. For example, researchers in a public setting may have a plan for assigning participants to condition but, in practice “are sometimes tempted to skip a potential participant who looks uncooperative or unfriendly, or to assign an unattractive person to a condition that would require less interaction” (Reis & Gosling, 2010, p. 89). Doing so compromises the principles of random assignment to condition and experimenters should carefully consider how to avoid such outcomes.
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Field Experiments

Field experiments attempt to achieve a balance between control and naturalism in research by studying people’s natural behavioral responses to manipulated independent variables in natural settings. The field experimenter tries to establish conditions that are as close as possible to those of a laboratory-based true experiment by manipulating the independent variable and exposing participants to conditions of the independent variable in a reasonably random fashion. The goal is to allow causal conclusions to be drawn from research conducted in natural settings. For example, Piliavin, Rodin, and Piliavin (1969) manipulated whether a person who collapsed on a New York subway train appeared to be drunk or ill; they then assessed the effect of this manipulation on bystanders’ responses. Seligman, Finegan, Hazlewood, and Wilkinson (1985) manipulated the reason given for a pizza deliveryman’s being early or late—whether it was a factor associated with the deliveryman or something beyond his control—and evaluated whether the reason affected the size of the tip he received.

Although field experiments and laboratory experiments may appear on the surface to be very different because of the difference in settings, Aronson, Wilson, and Brewer (1998) point out that there is no simple distinction between them. Rather, experiments fall along a laboratory-field continuum defined by three characteristics of the research. The first characteristic is the way in which the participants in the research perceive their experience. In contrast to laboratory experiments, participants in field experiments are unaware they are in an experiment and are in a setting that more closely mirrors their everyday life. Consequently, field experiments usually involve deception and/or a lack of informed consent, and the attendant ethical issues discussed in Chapter 3.

The second characteristic defining the laboratory-field distinction is the ease with which the experimenter can assign participants to conditions of the independent variable; the experimenter has much more control over assignment in the laboratory. Finally, in the laboratory the experimenter has a much higher degree of control over extraneous variables and how the dependent variable is measured. The field experimenter must be content with a research environment that contains a host of uncontrolled factors in addition to the independent variable and with observing behavior as the dependent variable. This section looks at three issues relevant to field experimentation: choosing the research setting, ways in which the independent variable can be implemented, and problems inherent in field experimentation.

Choosing a Research Setting

In the laboratory, experimenters have the ability to manufacture the research settings that they need to test their hypotheses. In the field, however, researchers must carefully choose settings that permit a valid test of their hypotheses. In choosing a setting, the field experimenter must consider the extent to which the setting restricts the sample of people available as research participants and the amenability of the setting to the manipulation of the independent variable.

Settings and samples. Bochner (1979) notes that natural research settings vary along a dimension of “publicness,” in that some settings are more likely to have a wider variety of people in them than are other settings. At the high end of the dimension are settings in which the researcher could, in principle, find any member of the public. Such settings include public parks, streets, and highways. In the middle of the dimension are reasonably public settings in which the people are likely to be similar on one or more characteristics. Such settings include public meetings, racetracks, residential households, and college campuses. At the low end of the dimension are settings that are less public and more institutionalized, where people are linked by some common characteristic. Such settings include student dormitories, public lavatories, subway trains, restaurants, stores, and libraries.

The choice of one type of research setting over another should be governed by the hypothesis to be tested. “The correct sequence is for investigators to have an idea which they wish to explore, and then find a suitable place where that idea can be translated into a psychological experiment” (Bochner, 1979, p. 34). It is also useful to try to conduct the experiment in a variety of settings to determine the extent to which the setting affects the results. Like the multiple operationism discussed in Chapter 6, multiple research settings enhance the generalizability of the research.

Characteristics of a good setting. There are two important characteristics of a good setting for a field experiment (Aronson, Ellsworth, Carlsmith, & Gonzales, 1990; Bochner, 1979). The first is the ability to manipulate the independent variable in the setting. At a minimum, the researchers must have sufficient control over events in the setting to permit them to expose people in the setting to the independent variable in a reasonably random way. That is, random assignment of participants in field experiments consists of randomly deciding which condition of the independent variable will be conducted at any one time. For example, Piliavin et al. (1969) could use a table of random numbers to determine whether a particular subway trip would have a drunk or ill victim included in it. Although Seligman et al. (1985) could not randomly determine whether a customer’s pizza was early or late (that was determined by how busy the cook was), they randomly decided whether to blame the deliveryman or the situation when they called customers to inform them that their pizzas would be early or late. The capability to randomly assign participants to conditions is important because if you cannot use random assignment, then the study is not a true experiment, and you must be very cautious in drawing causal conclusions about the effects of the independent variable.

The second important characteristic of a field experimental setting is that the events used to manipulate the independent variable should be occurrences that could reasonably be expected to take place in that setting. For example, people who are drunk or ill do ride subways and sometimes they collapse (Piliavin et al., 1969); pizzas are sometimes delivered earlier than expected and sometimes later (Seligman et al., 1985). Even events that are a little unusual can sometimes be tailored to fit the situation. For example, pizzerias rarely call customers to inform them that their food will arrive early or late. Seligman et al. (1985) made the call plausible by telling customers that the pizzeria was making the call “in an effort to offer better service to our customers” (p. 316). To the extent that research participants perceive the situation to be atypical, their responses will be atypical, obviating one of the advantages of field research.

Once a suitable setting is identified, the researcher should evaluate whether permission is needed to use that setting and, if so, should obtain it. This requirement is perhaps obvious if the setting is privately owned, such as a restaurant or store, but it can also apply to public property. For example, police might look with suspicion on someone loitering in a public park closely observing a group of children. If the implementation of an independent variable consisted of a simulated emergency, someone could call the police. It is therefore a good procedure to coordinate field experiments with people who have custody of or are responsible for public safety in a proposed research setting. Not only will this procedure avoid false alarms that are likely to incur the displeasure of public officials and consequently of the institution sponsoring the research, but it also will help keep the people in the setting unaware that research is being conducted: As Bochner (1979) remarked, nothing draws attention to field researchers like the police sweeping in to arrest them.

Implementing the Independent Variable

The implementation of the independent variable is the manner in which it is “delivered,” so to speak, to the research participants. Bochner (1979) identified two implementation strategies: street theater and accosting. As with the choice of a setting, the choice of how to implement the independent variable should be governed by how well the strategy assists in achieving a valid test of the hypothesis.

The street theater strategy. “The principle of the street theater strategy … is to stage an incident or introduce an event that will be witnessed by virtually every person in the surrounding area” (Bochner, 1979, p. 38). Piliavin et al. (1969) employed this strategy,

using the express trains of the New York 8th Avenue Independent Subway as a laboratory on wheels. Four teams of students, each one made up of a victim, model [who would assist the victim], and two observers, staged standard collapses in which type of victim (drunk or ill), race of victim (black or white) and the presence or absence of a model were varied…. As the train passed the first station [after the one at which the researchers boarded] … the victim staggered forward and collapsed. Until receiving help, the victim remained supine on the floor looking at the ceiling.… On 38 trials the victim smelled of liquor and carried a liquor bottle wrapped tightly in a brown bag (drunk condition), while on the remaining 65 trials they appeared sober and carried a black cane (cane condition). In all other respects, victims dressed and behaved identically in the two conditions. (pp. 289, 291)

Using this procedure, Piliavin et al. found that subway riders were more likely to go to the assistance of someone who appeared ill than someone who appeared drunk.

The accosting strategy. “The principle of the accosting strategy is to select a specific subject who then becomes the target for the experimental intervention” (Bochner, 1979, p. 39). Seligman et al. (1985) employed this strategy in their study of the effect of the reason given to customers for an early or late pizza delivery on the tip received by the deliveryman. The theory that the researchers were testing predicted that customers who thought that the deliveryman was responsible for an early delivery would tip more than if they thought him to be responsible for a late delivery, but that if situational factors, such as heavy traffic, affected delivery time, there would be no difference in tips for early and late delivery. Research participants were customers of a pizzeria who called for a pizza; all were told that it would be delivered in 45 minutes. If the workload at the pizzeria resulted in the pizza being ready early, customers were called back and informed of the early delivery; half were told that their delivery would be early because the deliveryman was doing a good job, and half were told that it would be early because traffic was lighter than normal. Similarly, if the workload resulted in a delay, customers were called back and told that the pizza would be late; half were told that the late delivery was the deliveryman’s fault, half that it was due to heavy traffic. The deliveryman recorded the amount of the tip he received for each delivery. He received the largest average tip when he was credited for an early delivery and the smallest when he was blamed for late delivery. When early or late delivery was attributed to situational factors, the average tips did not differ.

Problems in Field Experimentation

Transferring the experiment from the laboratory to the field creates a number of potential problems that the researcher must take into consideration. This section briefly considers three: construct validity, control over extraneous variables, and vulnerability to outside interference.

Construct validity. Field experiments frequently avoid problems of construct validity by using manifest variables rather than hypothetical constructs as independent and dependent variables (see Chapter 6). Piliavin et al. (1969), for example, manipulated directly observable characteristics of the victim (race and ill or drunk) and measured speed of response. However, sometimes researchers want to manipulate hypothetical constructs; Seligman et al. (1985), for example, wanted to manipulate people’s beliefs about why the deliveryman was early or late. To ensure that the reasons they gave in the telephone calls to customers created the desired beliefs, the researchers conducted a pilot study in which people in their university library filled out a questionnaire about pizza delivery services. The questionnaire included items about reasons for deliveries being early and late, including the reasons used as the operational definition of the independent variable. Respondents indicated whether the reason reflected a characteristic of the driver or of the situation (the hypothetical construct they wanted to manipulate). The results of this manipulation check supported the validity of their operational definition.

Bochner (1979) points out that although the dependent variables in field experiments are almost always behavioral measures and therefore represent manifest variables, discriminant validity can be a problem. One such factor is the possibility that a research participant’s response might be influenced by other people and therefore not be an accurate representation of the person’s natural behavior. For example, the customer who gave the tip in Seligman et al.’s (1985) study might have been influenced by recommendations about the appropriate size of the tip made by other people who were present when it was delivered.

Control over extraneous variables. Conducting an experiment outside the laboratory means that the researcher is trading control over extraneous variables for naturalism in behavior and setting. Consequently, the researcher must be careful to ensure that the conditions of the independent variable are not confounded with some aspect of the environment. Piliavin et al. (1969), for example, used both northbound and southbound subway trains for their research, and so had to ensure that all the conditions of the independent variables were represented in both categories of trains. It is, of course, unlikely that direction of travel itself would affect people’s responses, but it is possible that the characteristics of people who are traveling north and south at the same time of day might differ. For example, those traveling south might be on their way to work and those traveling north, going home from a night shift. Consequently the northbound travelers could be more fatigued and less alert, characteristics that could affect speed of response.

This situation represents a general problem in field research: People select themselves into field settings so that characteristics of research participants might be confounded with setting. It is therefore a good idea to use multiple settings for field experiments. If you get the same results across settings, it is unlikely that some characteristic of one of the settings or of the people who inhabit it is an alternative explanation to the independent variable as a cause of the dependent variable.

Vulnerability to outside interference. Finally, field experiments can be disrupted by events beyond the researcher’s control. Weather problems in outdoor research is the most obvious example, but there can be human interference as well. Gonzalez, Ellsworth, and Pembroke (1993), for example, staged a theft in front of a class as part of an eyewitness identification experiment; at the time, the class did not know the theft was staged. One of the students began to chase the thief, an eventuality not anticipated by the experimenters. Political events can also be problematic. Piliavin et al.’s (1969) researchers were all students at Columbia University. While the research was going on, the students at Columbia organized a strike to protest some of the university’s policies; “the teams disbanded, and the study was of necessity over” before all the intended data had been collected (p. 291).
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Natural Experiments and Quasi-Experiments

The natural experiment attempts to achieve naturalism in treatment and setting by taking advantage of events outside the experimenter’s control that, in effect, manipulate an independent variable. Natural experiments can come about in several ways. One form of natural experiment takes advantage of naturally occurring events. For example, Larson et al. (2011) compared school-aged children who had been born prior to 26 weeks gestation (ELBW) to children carried to full term. They found that ELBW children performed worse on a number of measures of subtle motor function such as dexterity and were less able to copy repetitive movements, such as foot tapping, compared to children who were carried to term. In situations such as this, a natural experiment allows researchers to study independent variables that could not be manipulated for ethical reasons. Researcher slipups can also sometimes create natural experiments. Sommer (1991), for example, showed that people often interpret questionnaire response options metaphorically rather than literally by comparing college students’ responses to two versions of a course evaluation questionnaire. In one version, a typographical error had resulted in response options that were unrelated to the question, such as having the options “Excellent, Very Good, Good, Poor, Terrible” for responses to the statement “I always come to class.” Sommer found that responses to both the correct and the incorrect versions of the questionnaire were virtually identical. A third form of natural experiment results from intentional human behavior. Simonsohn (2011), for example, studied whether the name letter effect, or people’s preference for letters that appear in their own name, affected people’s behavior, such as what city they chose to live in. The natural experiment is, of course, actually a correlational study because the researcher does not manipulate the independent variable, cannot randomly assign research participants to conditions, and has little control over extraneous variables. Nonetheless, the term natural experiment is commonly used for this type of research. However, sometimes events can produce random assignment to conditions of an independent variable. For example, Brickman, Coates, and Janoff-Bulman (1978) studied whether winning the lottery increased people’s general levels of happiness, compared to people who lived in the same location but did not win. General happiness was similar for the two groups, but lottery winners reported taking less pleasure from everyday activities, such as talking with a friend or hearing a funny joke, compared to other people who lived in their area.

In a quasi-experiment, the researcher attempts to achieve naturalism in settings by manipulating an independent variable in a natural setting using existing groups of people as the experimental and control groups. For example, Greenberg, (1990) studied the effects of an organizational intervention by conducting the intervention in one factory operated by a corporation and using two other, geographically separate, factories as control groups. He then compared the behavior of the workers in the factories. Individual participants in quasi-experiments cannot be randomly assigned to the experimental and control conditions, although the groups to which they belong can be. The researcher is also not likely to have much control over extraneous variables in the natural setting used for the research. However, Campbell and Stanley (1963) called this kind of research a quasi- (the Latin word for “as if “) experiment because the researchers do manipulate the independent variable “as if” they were conducting a true experiment.

The natural experiment and the quasi-experiment differ in that the researcher manipulates the independent variable and can do a limited form of random assignment in the quasi-experiment, but must take advantage of an uncontrollable event in the natural experiment. However, the two are similar and we discuss them together because they use the same two approaches to collecting and analyzing data: the group comparison approach and the time series approach.

The Group Comparison Approach

In the group comparison approach, the researcher establishes an experimental group that experiences the treatment condition of the independent variable and a no-treatment control group. As in any other experiment, the hypothesis may require that multiple experimental groups and multiple control groups be used to rule out alternative explanations for the effect of the independent variable. The most common group comparison design for natural and quasi-experiments is the nonequivalent control group design (Shadish, Cook, & Campbell, 2002).

The nonequivalent control group design. In the nonequivalent control group design, the researcher studies two (or more) groups of people. The members of one group experience the treatment condition of the independent variable; the members of the other group, chosen to be as similar as possible to the experimental group, serve as the control group. This control group is not considered equivalent to the experimental group because participants are not randomly assigned to conditions. Only the use of random assignment can give researchers reasonable confidence that person-related extraneous variables, such as personal experiences, personality, and so forth, are not confounded with conditions of the independent variable—that is, that the groups are equivalent on these variables (see Chapter 7). Let’s look at a couple of examples of how researchers have used the nonequivalent control group design in natural and quasi-experimental research.

Researchers have used natural experiments to explore the name letter effect, the hypothesis that people have preference for letters that appear in their own names and that this preference influences their behavior, such as their choice of occupation. For example, Pelham, Carvallo, and Jones (2002) found a relationship between the initial letter of people’s first names and their occupations, so that Dennis and Denise were found to be disproportionately likely to be dentists and Laura and Lawrence were disproportionately likely to be lawyers. However, Simonsohn (2011) replicated this study, taking into account the overall popularity of the name in a given time period. Results showed that people named Dennis were more likely to be dentists than were people named Walter, but that people named Dennis were also more likely to be lawyers. That is, for the time period studied, Dennis was a more popular name than Walter and that popularity, rather than the name letter effect, accounted for Pelham et al.’s (2002) findings.

Greenberg (1990) used a quasi-experiment to test the effect of explaining the reasons for a temporary pay cut to the affected workers. He hypothesized that workers who received a full explanation would be less dissatisfied than those who received no explanation. The research took place at three plants operated by a company that unexpectedly lost a major contract; two of the plants lost work because of the contract cancelation, whereas the other plant was unaffected so their pay was not changed. Workers at one affected plant were given a full and accurate explanation of the situation. They were told about the canceled contract, that the pay cut was being implemented as an alternative to laying workers off, and that managerial pay was being cut by the same percentage as workers’ pay. Workers at the other affected plant were simply told that the pay cut was taking place. Workers at the unaffected plant served as a baseline control group. The workers at all three plants made the same product, were of the same average age and educational level, and had the same average tenure with the company. Greenberg used employee turnover and theft rates before, during, and after the pay cut period as indicators of dissatisfaction. Turnover and theft increased during the pay cut period at the plant where the cut was announced without an explanation, but they remained unchanged at the other two plants.

The nonequivalent control group design is a useful tool in situations in which it is impractical to randomly assign research participants to conditions. However, using the design poses two problems that limit the degree to which one can draw causal conclusions from the research: the possibility of preexisting differences between groups on the dependent variable and biased selection of people into the experimental and control groups. As we will discuss, however, these problems can be minimized by careful selection of the experimental and control groups.

The problem of preexisting differences. You will have noticed that Greenberg (1990) included a pretest in his research designs. In quasi-experiments, such pretesting is conducted whenever possible to ensure that the experimental and control groups are similar on the dependent variable before the independent variable is introduced. Pretests are rarely used in true experiments because random assignment of participants to conditions results in experimental and control groups that have a high probability of being equivalent on the dependent variable prior to implementation of the independent variable.

Consider a study in which an independent variable is supposed to increase the reading scores of sixth graders and the researchers do not conduct a pretest. At the end of the study, the experimental group has higher reading scores than the control group. This difference might be due to the effect of the independent variable, but it could also result if the experimental group started out with higher scores and the independent variable had no effect. If the researchers conduct a pretest, they can determine if the groups initially differ on the dependent variable. If the groups do not differ, the researchers can proceed with the study and assess the effect of the independent variable with a posttest. The desired outcome is little change in the scores of the control group, coupled with a significant change in the scores of the experimental group. Of course, history, maturation, and other time-related effects will frequently lead to some change in the control group’s scores. The simplest nonequivalent control group design with a pretest is therefore a 2 × 2 factorial design with one between-subjects factor (the conditions of the independent variable) and one within-subjects factor (time). As shown in Figure 10.1, the desired outcome is an interaction in which the groups are the same at the pretest but differ at the posttest.

If the experimental and control groups do differ on the pretest, the researchers have a problem: There is no way to directly determine the effect of the independent variable above and beyond any effects resulting from the preexisting difference between the groups. One approach to dealing with this problem is the statistical technique known as analysis of
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FIGURE 10.1

Design of a Pretest-Posttest Nonequivalent Control Group Design Quasi-Experiment.

The pretest shows that the experimental (E) and control (C) group means on the dependent variables are statistically equal at the pretest but differ significantly at the posttest. .

covariance (ANCOVA; Tabachnick & Fidell, 2007). ANCOVA provides a test of the effect of the independent variable that is adjusted for group differences in pretest scores based on a regression analysis of the relation between the pretest and posttest scores. In essence, ANCOVA asks what would the posttest means look like if the experimental and control groups had not differed on the pretest? One problem with this approach, however, is that the researcher has to make an educated guess about what variable or variables might account for preexisting differences; it is unlikely that she or he can identify or measure all possible sources of those groups’ differences (Pitts, Prost, & Winters, 2005). Although ANCOVA can be a powerful statistical tool, it requires that the slopes of the relationship between pretest and posttest scores be equal in both groups, a requirement that the researcher must test before conducting the analysis. In addition, ANCOVA does not always provide a precise answer to the research question being asked (Porter & Raudenbush, 1987). In some situations researchers also can use advanced statistical techniques to estimate the unknown biases that result in differences between the treatment condition and the control condition; discussion of this procedure is beyond the scope of this chapter, but see Rubin (2006) or West and Thoemmes (2010).

“But,” you might say, “there is a simpler solution to the problem of group differences on the pretest. Remember the matching strategy for assigning participants to conditions? Why not use that?” Achieving equivalence by matching people in the experimental and control groups on their pretest scores is tempting, but it can result in invalid results. For example, it is unlikely that a match is available for all members of the two groups; in that case, participants for whom there was no match would need to be dropped, limiting the external validity of the obtained results (Pitts et al., 2005). Recall that the type of matching discussed in Chapter 9 was matched random assignment to groups: Members of matched pairs were randomly assigned to the experimental and control conditions. Random assignment of individual participants to conditions is not possible when a natural or quasi-experiment is being conducted.

To understand the problem posed by trying to match participants when they cannot be randomly assigned to conditions, consider our proposed study aimed at increasing reading scores. Let’s assume that one group of sixth graders attends a selective private school and the second group attends a less selective public school. We have a standardized measure of initial reading scores that shows that the average achievement scores at the selective school are higher than those of the nonselective school. You therefore conduct your research using children from the two groups who have similar pretest scores; as shown in Figure 10.2, you would be taking the highest scorers from the selective school and the lowest scorers from the nonselective school. What happens to extreme test scores over time? They regress toward the group mean. Consequently, the scores of the children chosen for the research from the nonselective school will be lower at the posttest than at the pretest because their pretest scores were extremely high relative to their group’s average score, and the scores of the children chosen for the research from the selective school will be higher at the posttest than at the pretest because their pretest scores were extremely low relative to their group’s average score. Therefore, it will appear that the intervention improved the scores of the advantaged children and hurt the scores of the disadvantaged children. Trying to match members of nonequivalent groups that differ on the pretest will always lead to the possibility of a regression confound (Pitts et al., 2005).
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FIGURE 10.2

Effect of “Matching” Members on Nonequivalent Groups That Differ on a Pretest.

Students from hypothetical advantaged and disadvantaged student populations are “matched” on pretest academic achievement scores. Because the “matched” students come from the higher end of the disadvantaged distribution and the lower end of the advantaged distribution, regression toward the mean will lead to the disadvantaged students appearing to do worse and the advantaged students appearing to do better on the posttest.

The problem of biased selection. As we discussed in Chapter 9, participants in true experiments are randomly assigned to conditions of the independent variable to avoid any bias that would result from confounding personal characteristics of the participants with conditions of the independent variable. However, participants in nonequivalent control group designs are not randomly assigned to conditions; it is therefore possible that the personal characteristics of the members of the experimental group differ from those of the control group. This problem is especially severe when participants select themselves into what will become the experimental and control groups. In Greenberg’s (1990) study, two kinds of biased selection could have been present. First, the participants applied to work at particular locations that appealed to them, one of which became the experimental site and the other of which became the control site. To the extent that different types of people preferred to work in the different locations, a confound was possible. Second, the factories decided whom to hire from among the applicants. To the extent that one personnel office hired people of a different type than another personnel office, a confound was possible.

As West (2009) points out, even when participants are randomly assigned to conditions, bias can operate so that after-the-fact selection differences exist between those conditions. One such fact is differential attrition between the groups. Consider, for example, an experiment on the long-term effects of a psychotropic drug on depression. Even if participants are initially randomly assigned to the drug or control condition, differential attrition rates may occur. For example, participants in the drug condition may drop out due to unpleasant side effects of the drug or participants in the control group may drop out and seek alternative treatment because they are not improving. Another way group differences can emerge is when treatment adherence differs across groups; that is, individuals in some experimental conditions may be more likely to follow the assigned treatment than individuals in other groups. For example, if some cancer patients are assigned to a new experimental regime that produces severe side effects, they might be more likely skip some treatment sessions than would individuals assigned to a treatment with less severe effects. If differential attrition or nonadherence is severe, the problem of biased selection could be operating in much the same way it does for groups that were not initially randomly assigned to condition; in this case, interpretation of results is subject to the same limitations as interpretation of the findings from a quasi-experiment (Shadish & Cook, 2009).

Patched-up quasi experiments. In many natural or quasi-experiments, conducting a pretest is impossible. For example, it is impossible to predict who will get cancer, so a pretest cannot be used to predict whether personality differences, such as resilience, affect responses to cancer treatments. However, it is sometimes still possible to add a control group to test for possible confounds (Campbell & Stanley, 1963; Cordray, 1986). Cordray (1986) calls these designs patched-up quasi-experiments because the control groups are selected in ways that patch over holes in the internal validity of the research. As discussed earlier, Simonsohn (2011), demonstrated that the overall popularity of the name Dennis accounted for the overrepresentation of dentists by that name. Simonsohn also recognized that names are often confounded with socioeconomic status. This might explain why certain names are associated with certain occupations; people from different backgrounds might be more likely to have a particular name and to pursue a particular occupation, for example. To examine this possibility, Simonsohn looked at whether people named George or Geoffrey were disproportionately likely to be geoscientists. They were. But they were also disproportionately likely to be other kinds of scientists. Simonsohn’s results do not explain why George is more likely to be a scientist than Dennis, but they do rule out the possibility that it is because his name sounds similar to his occupation.

Patched-up designs are also useful when researchers want to evaluate the effectiveness of an intervention after it has been designed and implemented. Posavac and Carey (2007) provide the example of an after-the-fact evaluation of a college’s junior year abroad program on the maturity level of seniors; the hypothesis was that foreign study would enhance international understanding. There were several problems to be faced evaluating their hypothesis. Because the request for the evaluation was made after the students had returned from their year abroad, no pretest could be conducted and the researchers could not use the next group leaving because of a short deadline for completing the measures. Consequently, the evaluators had to compare the returning seniors to seniors who had not studied abroad. However, self-selection then became a threat to internal validity: Students who choose to study abroad are different from those who choose not to. But self-selection could be controlled by comparing sophomores who applied for foreign study to the returned seniors. However, using sophomores as a control group raises maturation as a threat to internal validity; therefore, a maturation control group of sophomores who did not apply for foreign study was added to the design. The result was the 2 × 2 design shown in Table 10.1. As the bottom row of the table shows, seniors’ international understanding scores would be expected to increase by 5 points if they did not study abroad; however, the scores of those who took part in the program increased by 15 points relative to sophomores who intended to study abroad, indicating an effect for the program.

Of course, the possibility that preexisting group differences on other background variables, not assessed in the follow-up study, remains. One strategy for ruling out these effects is to add an additional control group that did not come from the same selection process as the original treatment or control group. Because selection procedures were different, any selection differences between this new control group and the original two groups would likely be due to a different set of preexisting conditions (Pitts et al., 2005). For example, recall our hypothetical example of a nonequivalent control group design comparing sixth graders reading ability after a reading program (experimental group) or without that program (control group). As we noted, if we selected students from a private and public school, we would be concerned that the difference in schools could create a selection confound and that any outcomes differences could be due to the type of school the students attended, rather than the reading program they took part in. If the private and public schools were both from an urban location, however, we might add a sixth-grade class from a rural school as an additional control group. These students would also be likely to differ from the experimental group, but those preexisting differences would be due to a different set of characteristics. If the results for the two control groups were similar and both of those groups showed less improvement than the experimental group, we can be more confident that our reading program was effective.

As we have explained, without random assignment to condition, researchers cannot ensure that selection biases do not threaten the validity of their results. Even so, some control groups provide a better match for the experimental group and researchers should strive to select the best control group possible. Shadish and Cook (2009) argue that researchers should take advantage of focal local controls, which can ensure that the control and treatment groups are as similar as possible. As they explain:

TABLE 10.1

Example of a Patched-Up Quasi-Experimental Design



To assess the effect of a junior-year-abroad program, seniors who participated in the program were compared to seniors who had not; self-selection was controlled by comparing sophomores who intended to enter the program with those who did not.



	 

	Maturation Level


	Student Group

	Sophomores

	Seniors


	Those who will study abroad or who have studied abroad

	50

	65 (treatment group)


	Those who have not studied abroad or do not plan to do so

	40

	45




Note: From Posavac and Carey, 2007, p. 212

The desirable control in a nonequivalent comparison group experiment is a focal local control group: in the same locale as the treatment group and focused on persons with the same kinds of characteristics as those in the treatment group, most particularly the characteristics that are most highly correlated with selection into conditions and with the outcome under investigation. Often control groups are one or the other, but not both. (Shadish & Cook, 2009, p. 619)

Hence, it might seem that a good comparison group for the sixth graders in our hypothetical reading intervention study would be a national random sample of sixth graders; this random sample, however, is “nonlocal” and likely differs in important ways from our experimental group. Similarly, the tactic of comparing readers from a selective school to those in a less selective school, which we discussed earlier, does not meet Shadish and Cook’s criteria. Selecting a focal local control “makes the job of estimating causal effects much easier from the start” (Shadish & Cook, 2009, p. 619).

In summary, the nature of research that uses the nonequivalent control group design therefore makes it difficult to rule out differences in the characteristics of the experimental and control participants as an alternative explanation to the effect of the independent variable for differences between the conditions. Consequently, this design cannot determine causality with certainty. However, as discussed, statistical procedures, such as ANCOVA, can be used to evaluate the effects of preexisting group differences and patched up designs can be used to rule out alternative hypotheses. Researchers can take two additional steps to increase their confidence that the independent variable was the cause of the difference. The first is replication: The more often an effect is replicated under different circumstances, the more likely it is that the independent variable was the causal agent. Second, in quasi-experimental research, it is sometimes possible to have multiple naturally occurring groups randomly assigned to experimental and control conditions. For example, in educational research, the schools in a school district might be randomly assigned as experimental and control sites for an educational intervention. This design is illustrated in Figure 10.3: Students (that is, research participants) are not randomly assigned to schools, but schools are randomly assigned to conditions of the independent variable. Even though students were not randomly assigned to schools, randomly assigning schools to conditions provides a limited degree of equivalence between the experimental and control groups. The data from such a study can then be analyzed using a nested analysis of variance design, which can separate the variance in the dependent variable due to the effect of the independent variable and from that due to the effect of attending a particular school (Shadish & Cook 2009).

[image: image]

FIGURE 10.3

Nested Assignment in a Nonequivalent Control Group Quasi-Experiment.

Schools are randomly assigned to the experimental or control condition, but the students are not randomly assigned to the schools they attend.).

How severe are these problems? To examine the degree to which the results of true experiments and nonequivalent control group quasi-experiments might differ, Heinsman and Shadish (1996) compared the findings of 51 true experiments with those of 47 quasiexperiments that tested the same four hypotheses. They found that the results of the quasiexperiments were very similar to those of true experiments when the quasi-experiments were characterized by small differences between the experimental and controls on the pretests, low attrition rates, and low levels of participant self-selection into conditions—in other words, when the study has been well-designed and executed (see also Shadish & Cook, 2009). Such well-designed nonequivalent control group quasi-experiments are likely to provide results similar to those of true experiments and to lead to the same conclusion regarding the hypotheses being tested.

The Time Series Approach

In the time series approach to quasi-experimentation, the researchers make a number of observations of the dependent variable, manipulate the independent variable, and make further observations of the dependent variable. The researchers then compare the level of the dependent variable before and after the manipulation of the independent variable. In a time series natural experiment, the researchers observe the dependent variable before and after the occurrence of an independent variable that they do not control. The time series approach is therefore essentially a single-case research technique and shares the advantages and limitations of that type of research (see Chapter 13). The number of observations needed depends on the variability of the dependent measure without treatment, but ranges from 10 to 100. The goal is to have sufficient numbers of observations to allow the researcher to rule out the possibility that observed changes following treatment are not, instead, the result of naturally occurring cycles or trends (Shadish & Cook 2009). The time series approach can take two forms: the interrupted time series design and the control series design.

The interrupted time series design. The interrupted time series design consists of the basic single-case approach in which a baseline period is followed by a treatment that “interrupts” the baseline, followed by a period of post-treatment observations. Berkowitz (1970; Berkowitz & Macauley, 1971) used this approach in a natural experiment on aggression. As shown in Figure 10.4, Berkowitz used FBI crime statistics to plot the monthly frequency of violent crime from January 1960 to November 1963. President John F. Kennedy was assassinated in November of 1963; this event constituted the independent variable. Berkowitz then plotted the monthly violent crime statistics from December 1963 to December 1966. Given the sudden large increase in the crime rate, Berkowitz concluded that Kennedy’s assassination was a possible cause of the increase. However, as with other forms of non-experimental research, one must also consider the possibility of alternative explanations for the results of natural experiments such as this one. For example, social changes coinciding with the assassination, suggested by the upward trend in the baseline data for 1961 to 1963, might also have led to an increase in the violent crime rate.
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FIGURE 10.4

Application of an Interrupted Time Series Design to a Natural Experiment.

Berkowitz (1970) examined the violent crime rate in the United States before and after John F. Kennedy’s assassination. The crime rate showed a marked increase after the assassination.

A variation on the interrupted time series design, known as the equivalent time samples design, expands the original design by withdrawing the treatment and again making observations about behavior without the treatment. At a later point, the treatment is reintroduced and behavior is assessed (Campbell & Stanley, 1963; Shadish & Cook, 2009). The expectation is that when the treatment is removed, responses will revert to the original baseline and, when the treatment is reintroduced, the results will be similar to those that emerged at the treatment’s first administration. If so, the researcher can be more confident that effects are not due to factors such as history, selection differences, or maturation. However, this design can only be used when treatment effects are temporary and are not subject to carry over effects (see Chapter 9).

The control series design. The control series design consists of an interrupted time series design with the addition of one or more control cases. Fiedler, Bell, Chemers, and Patrick, (1984) used a control series quasi-experiment to evaluate the effectiveness of an intervention designed to improve mine safety. As shown in Figure 10.5, Fiedler et al. plotted the safety records for three mines for the years 1978 to 1980. In 1980, they conducted their safety intervention in the Lucky Friday mine. They then plotted the safety records of the mines for 1981 and 1982. The safety record of the Lucky Friday mine showed a sudden large improvement, the record of the District mine stayed essentially the same, and the record of the Star mine deteriorated. Fiedler et al. therefore concluded that the intervention was a success. Note that the Lucky Friday’s safety record at the beginning of the study was much worse than those of the other two mines (that’s why the mining company chose the Lucky Friday for the intervention). Regression toward the mean is therefore a possible alternative explanation for the improvement in safety. However, because the Lucky Friday’s injury rate fell to well below the mean, it is unlikely that regression was the cause of the change.
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FIGURE 10.5

A Control Series Experiment.

Time lost to injuries was recorded in three mines from 1978 to 1982, with a safety intervention being implemented in the Lucky Friday mine in 1980. The sharp decrease in time lost to injuries in the Lucky Friday mine and the lack of change in the control mines indicate that the intervention was the cause of the improved safety.

A variation of the control series design is the multiple time series design, which involves including an additional treatment group that receives the treatment (or interruption) at a different time in the series than did the initial treatment group. For example, both experimental and archival research shows that driving while talking on a cell phone results in significant driver impairment (Harbluk, Noy, Trobovich, & Elizenman, 2007; Seo & Torabi, 2004). Because of this impairment, at the time of this writing, four states had enacted laws banning hand-held cell phone use while driving. Each locale enacted its law in a different month and year, allowing researchers to use the multiple-time series design to assess the effects of these laws. Collision claim data from three of those states before and after the ban are summarized in Figure 10.6. Regardless of the month the ban went into effect, collision claims did not decrease compared to control states assessed across the same time period (Highway Loss Data Institute, 2010).

We have described two major categories of time series designs, the interrupted time series design, in which baseline observations are interrupted by a treatment and then post-treatment observations are made, and the control series design, in which an untreated control group is observed across the same time period. As we’ve noted, these designs can be expanded by reversing treatment or by adding additional treatment groups. These designs can be extended in other ways as well; for example, researchers might introduce and remove treatments several times in a reversal design or might use switching replications where the control group becomes the treatment and the treatment group the control group. Researchers also sometimes add a nonequivalent dependent variable that is conceptually related to the variable of interest but is hypothesized to be unaffected by the treatment; if, as expected, this dependent measure is unaffected by the treatment, the researcher can be more confident in her or his results. These extended designs are described in detail in Shadish et al. (2002).
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Adapted from Highway Loss Data Institute, 2010



FIGURE 10.6

Results of a Multiple Time Series Design Assessing Effect of No Texting While Driving Laws in Three States.

Researchers examined the frequency of collision claims in three states, Washington, Louisiana, and California, before and after laws against texting while driving went into effect. These data are based on a multiple time series design where the intervention (law went into effect) occurred on three different dates. Contrary to expectations, results showed no decrease in the number of collision claims compared to control states.
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Naturalistic Observation

The goal of naturalistic observation is to study human behavior as it occurs in natural settings in response to natural events, uninfluenced by the researcher. As such, naturalistic observation tries to maximize the ecological validity of research but incurs the cost of minimizing control. Naturalistic observation is not a single method of research but, rather, a set of methods that vary along two dimensions (Bourchard, 1976). One dimension is that of participation, the degree to which the researcher-observer takes part in the events being observed. Participation can range from complete participation, in which the observer becomes an active member of the research setting, to complete nonparticipation, in which the observer remains apart from the situation and simply observes what occurs and records those observations. Level of researcher participation is also related to research strategy used. Generally speaking, the higher the level of researcher participation, the more likely a study is to use the case study strategy and involve qualitative data; the lower the level of researcher participation, the more likely a study is to involve group comparison strategies and quantitative data.

 The second dimension is deception, the degree to which the observer conceals his or her identity as a researcher. In complete deception, the other occupants of the research setting are not aware of the observer’s role as researcher; the researcher is, in effect, an undercover agent collecting data on the other people in the setting without their knowledge or consent. In the absence of deception, the other members of the research setting are completely informed of the observer’s role as researcher. As noted in Chapter 3, the use of deceptive research methods places special obligations on researchers to protect the research participants. This section examines four categories of naturalistic observation derived from these dimensions and discusses some of the problems that can arise in research involving high levels of participation.

Categories of Naturalistic Observation

The dimensions of naturalistic observation research are illustrated in Figure 10.7, along with four prototypical categories of naturalistic observation research. Gold (1969) developed these categories as a means of distinguishing among various meanings of the way in which the term participant observation was being used in sociological research. In participant observation, the observer participates in the research setting. For example, Nathan (2005) enrolled as a Freshman college student and lived in the dormitory as a returning older student, but did not tell most of the people she interacted with that she was actually a cultural anthropologist. She did, however, inform those who she formally interviewed that she was a researcher, and those participants gave informed consent to being interviewed. Thorne (1988) was already a member of the draft resistance movement of the 1960s when she decided to study it as a sociologist, telling everyone with whom she had contact of her role as researcher. Black and Reiss (1967) had observers ride with police officers as they conducted their patrols in three large cities to study police-community interactions, informing the officers, but not the citizens with whom they dealt, of the observers’ roles as researchers.

Based on such differences in levels of participation and degree of deception, Gold (1969) distinguished three categories of participant observation (see Figure 10.7): complete participation, participant as observer, and observer as participant. A fourth category, nonparticipant observation, includes observational research in which the researcher overtly or covertly records behavior without taking part in the research setting. Let’s take a brief look at each of these categories.

Complete participation. In research in which the observer is a complete participant, the observer becomes a full member of the research setting (usually a group or community) without the other members of the setting being aware of the observer’s role as researcher.
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FIGURE 10.7

Dimensions and Categories of Naturalistic Observation.

Types of naturalistic observation vary by the degree of deception and the degree of participation involved.

The researcher interacts as intimately as possible with the other members of the setting in as many ways as possible. As Nathan (2005) describes her research as a college student:

I moved into my dorm room on a Saturday in August, the first day that students were allowed to take possession of their rooms. The following week was designated “Welcome Week,” a time when students participate in optional social, sports and orientation activities prior to the start of classes…. The schedule was designed so that new students would choose from various activities, meet new people, and learn to negotiate the college campus. I joined as many activities as I could. (pp. 9–10)

As a participant-observer I concentrated, as many freshmen do in their first semester, on learning the ropes, meeting other students, getting acclimated to the dorm, trying out student clubs, and discovering what it took to do academic work. I spent every day and night of the week at the dorm, taking a full load of five undergraduate courses that ranged across the curriculum. Like other students, I went “home” only on the occasional weekend night or during holidays. (p. 16)

Levels of involvement such as these give the complete participant observer unique insight into the operations of a group and access to information about other members of the group that they would not reveal to nonmembers. However, it does raise the ethical issue of deception, and can lead to other problems, which will be discussed shortly.

Participant as observer. The participant as observer, like the complete participant, participates fully in the research setting but avoids the ethical problem of deception by fully informing the other people in the setting of her or his role as researcher. Thorne (1988) describes her approach to research:

I initially ventured into the draft resistance movement … because I was strongly opposed to the Vietnam war and wanted to be part of organized protest…. At the same period of time, I was looking around for a thesis topic, and after about a month of [participating in activities of the movement], I decided to become a sociological observer, as well as a participant committed to the goals of the movement….

 As a point of principle, I wanted to avoid disguised research. From the start, I explained my research intentions to those I saw on a regular basis, as well as reassuring them that I shared their political commitments; their responses to my research activity ranged from hostility to mild tolerance. Overall, I was allowed to hang (often … under a specter of suspicion) because I did movement work and professed commitment to the goals of ending the war and the draft. (p. 134)

The participant as observer can avoid the problem of deception but, as Thorne’s experience illustrates, may induce reactivity among the other members of the research setting. Hostility and suspicion lead people to control the amount and type of information they give the researcher. Thorne also notes that even the best attempts to avoid deception are not always successful:

I discovered that people I had told tended to forget about my sociologist’s role…. Furthermore, in the course of [participating in movement activities], I encountered many people whom I had no chance to tell about my research intentions. In these situations I was, in effect, a disguised researcher. (p. 134)

Observer as participant. When researchers take the observer as participant role, they enter into the research setting but interact with the other members of the setting no more than is necessary to collect data. To use Jones’ (1985) phrase, the researcher is “only in, but not of, the setting” (p. 61). The observer’s role as researcher may or may not be known to the other members of the setting. For example, Black and Reiss (1967) had observers dressed in civilian clothes ride in patrol cars with uniformed police officers in Boston, Chicago, and Washington, D.C., to observe police-citizen interactions. The police officers knew that the observers were researchers, but the citizens who interacted with the officers were told nothing at all about the observers. If asked, the officers told the citizens that the observers were detectives. This research therefore had both deceptive and non-deceptive elements.

Nonparticipant observation. In nonparticipant observation, the observer avoids taking part in the research setting, merely watching what happens and recording the observations. The observations may be conducted overtly so that the people being observed are aware that they are under observation, or covertly so that the people are unaware of the observer. Schofield (1982), for example, conducted overt nonparticipant observation in a newly-opened integrated school to study the ways in which race affected the patterns of interactions among students and between students and teachers. The observers stood in hallways, playgrounds, and the backs of classrooms, and the students and teachers knew that they were there. Baxter (1970), in contrast, used covert observation to study the relationships of ethnicity, sex, and age to interpersonal distance. He sat near several exhibits at a zoo and recorded the sex, age (in terms of adult or child), and apparent ethnic group membership of pairs of people and estimated the distance between them. Note that, as in Baxter’s case, covert observers do not need to be physically concealed from the people they are observing; Baxter sat on a bench in plain view. Rather, the people under observation are not aware that an observer is watching and recording their behavior; most people pay little attention to someone who is apparently resting on a bench, as Baxter was.

Problems in Naturalistic Observation

Naturalistic observation methods allow the researcher to study natural behavior in its natural context, but they also involve some costs arising from the low degree of control that the researcher has over the research environment. Let’s briefly examine four categories of problems that can arise in naturalistic research: cognitive biases that can limit the validity of the data, limitations on recordkeeping, reactivity, and adverse effects on the researcher.

Cognitive biases. Human beings are the data collection mechanisms in naturalistic observation research; consequently, the normal human cognitive processes that lead to bias in everyday perceptual processes can bias the results of observations (Jones, 1985). One such bias is selective attention: People do not pay equal attention to everything that goes on around them; they selectively attend to stimuli that are salient to them, that is, those that attract their attention (Fiske & Taylor, 1991). For example, observers are more likely to attend to people who stand out from the background, such as those who are dressed differently from others in the setting, or those who constitute a minority in the setting, such as the only woman in a group of men. Point of view also affects attention: We are more likely to pay attention to people at whom we are looking face to face, rather than from behind or from one side. To the extent that people or events that are salient in a setting distract the observer’s attention from other, perhaps more important, people or events, the data from those observations will be biased.

As discussed in Chapter 2, the Redfield-Lewis debate over interpretations of the quality of life in a Mexican village showed that people’s expectations about what they will see affect their interpretations of those events. People tend to interpret events to conform with what they already believe about the situation (Fiske & Taylor, 1991). Recall Redfield’s comment that “the hidden question behind my book is, ‘What do these people enjoy?’ The hidden question behind Dr. Lewis’s book is, ‘What do these people suffer from?’” (quoted in Critchfield, 1978, p. 66). Even when people have no strong preset expectations, their first impressions of a person or situation establish expectations that color their interpretations of later events (Fiske & Taylor, 1991).

Finally, when people cannot take notes on events as they happen, as is normally the case in complete participation, they tend to remember what they think should have happened in a situation rather than what did happen (Fiske & Taylor, 1991). This kind of reconstructive memory occurs because people have mental scripts that tell them how events should unfold; for example, you can probably very easily describe the sequence of events in a job interview. These mental scripts provide people with a framework for understanding and remembering things, so that memory tends to follow the script even when the actual event departs from it. Shweder (1975), for example, found that observers at a boys’ camp tended to recall the boys’ behavior as more closely fitting their stereotypes of how boys should behave at camp than how the boys actually behaved.

These kinds of cognitive biases are normal aspects of human information processing and so are likely to affect any observational study. However, as we will discuss in Chapter 14, researchers can enhance the reliability and validity of behavioral observations by training observers, using behavioral ratings rather than observers’ interpretations of behavior as data, and, whenever possible, recording the behavior as it occurs.

Recordkeeping. Unfortunately, it is not always possible to record behavior as it occurs. Complete participant observers are normally unable to take notes as events occur because note taking would inhibit their full participation in events and reveal their roles as researchers. Note taking is not always possible even in overt observation. The participant as observer must take full part in the events being studied, and Black and Reiss (1967) found that their observers as participants could not take complete notes while watching police-citizen interactions and that it was difficult to write notes afterward in a moving patrol car, especially at night. Observers must therefore frequently write down their observations after the event, sometimes several hours later. Under these conditions, both the cognitive biases described earlier and normal memory lapses can lead to inaccurate recall. However, as Bogdan (1972) points out, experience has taught field researchers a number of techniques for recording observations with reasonable accuracy; some of these techniques are shown in Box 10.1.


Box 10.1 Hints for Recalling Observations



	•

	Record observations as soon after the event as possible.



	•

	Don’t talk to anyone about your observation session until after you have recorded the observations.



	•

	Talking about observations can have two adverse effects: What you talk about becomes more salient, and the other person’s comments might distort your memory.



	•

	Record your observations in complete privacy to eliminate distractions. Record observations in the order that the events happened; recording salient events first can distort memory for other events.



	•

	Draw a diagram of the physical layout of the observation setting, and as you record your notes attempt to trace your steps in the sequence that they occurred during the observation period.



	•

	Outline the topics covered in particularly long periods of observation before attempting to record those periods; then record one topic at a time.



	•

	Make observations in time periods of manageable size and record the observations for one period before starting another. You can increase the lengths of the periods as you gain experience.



	•

	When recording dialog, don’t worry about whether your quotations are flawless verbatim reproductions of what was said.



	•

	Pick up pieces of lost data after your initial recording session. If after a recording session you recall something that you omitted, go back and put it in.




Source: Adapted from Bogdan, 1972, pp. 41-42.



Reactivity. As noted in Chapter 7, when people are aware that they are part of a research study, they may change their behavior to show themselves in a favorable light. Reactivity may be a special problem when the phenomenon under study includes behavior that is illegal or disapproved of by a powerful segment of society. Recall Thorne’s (1988) comment that her research activities were sometimes viewed with suspicion even though she was a committed member of the draft resistance movement. The possibility of reactivity leads some researchers to use covert methods in both participant and nonparticipant research.

Influencing events. In trying to reduce reactivity by concealing their status as researchers, covert participant observers can run the risk of contaminating the naturalism of what they observe by unintentionally influencing the people and events that they are observing. Alfred (1976) joined a Satanic church to study its members’ motivations for joining a Satanic group. As a complete participant, he did not reveal to any of the group members that he was a researcher and he tried not to influence their behavior. Alfred described his experience this way:

Throughout the research, I tried to minimize … my own effect on the group I was studying. I was generally nondirective in my comments and conversation, demurred in first requests for suggestions or ideas, answered subsequent requests with suggestions made previously in similar situations by others, and even selected at random pages from books out of which I was asked to read something of my choice. Even in the group’s ruling council I was able to avoid undue influence, since it was an advisory rather than a legislative body…. Such efforts and devices, however, did not completely solve the problem.; I often had to choose what ideas to second, since I was generally perceived as a high-status member and since my behavior was interpreted by others as flowing from genuine satanic conviction and devotion to the church rather than as random acts or simple yesmanship. (p. 184)

The more complete an observer’s participation in the research setting, the more likely such forms of reactivity are to occur and the more likely they are to be unavoidable. The only solutions to this problem are, as illustrated by Alfred’s comments, to attempt to minimize one’s influences on the research setting and to be aware of the possibility of such influences when interpreting data.

Effects on the observer. The role of participant observer can be very stressful, especially when the observer is concealing his or her identity as a researcher. In such cases, the researcher must work simultaneously at playing the role of a real member of the research setting—dressing, speaking, behaving, and interacting according to the norms of the setting, which may differ significantly from the observer’s own norms—and making careful, complete observations. In addition, covert observers often feel anxious or guilty over the deception they are carrying out and feel they are invading the privacy of the people they are observing. Not surprisingly, then, covert participant observers often feel overwhelmed by their roles (Lofland, Snow, Anderson, & Lofland, 2005).

Sometimes, covert participant observers act to relieve some of the stress by “confessing” their researcher roles to the people they are observing or to leaders among the people. Alfred (1976), for example, told the leader of the Satanic church he was studying about his role as researcher and asked the leader’s permission to publish the results of the research. He got a surprising response. Although Alfred had developed ethical qualms over his deceptive role, the church leader not only saw it as ethical, but commendable: As a proper Satanist, Alfred was supposed to deceive people and manipulate them for his own ends! Similarly, Nathan (2005) discusses her dual role as a faculty member, who as an officer of the university is duty bound to report any violation of university or public law, and that of a researcher who is ethically bound to protect the identity of her informants who might engage in these behaviors.

Even overt participant observation is not without its stresses. Thorne (1988) reports that throughout her research she experienced conflicts between her dual roles of researcher and activist; for example, she wanted to experience as many different resistance activities as possible in order to get a reasonably representative sample of experiences, but she felt that this lack of total commitment to any one activity limited her effectiveness in any of them. Thorne (1988) notes that although conflicts such as hers, Alfred’s, and Nathan’s are inevitable, their particular forms are not predictable in advance of the research. They are personal issues that each researcher must resolve in his or her own way. Nathan, for example, handled hers with a decision to formally “relinquish my role as an officer of the university” (p. 160).

Because participant observers live the roles they play, they can become socialized into those roles; that is, they can change to become the types of people whom they are studying. Reiss (1968) found this happening to the observers in his study of police-citizen interactions. Over the course of their experiences, the observers tended to become more propolice in their attitudes, albeit each in his own way. Sociologists among the observers, for example, initially tended to attribute police officers’ behavior to the officers’ personal characteristics, seeing them as bigoted and basically disinterested in the welfare of the citizenry. As they experienced police work, however, they tended to come to attribute police behavior to the stresses of the environment in which they worked, facing dangers unappreciated by “civilians.” The extreme of socialization is what Reiss calls “going native”: completely adopting the value system, attitudes, and behaviors of the people being studied. He cites the example of an observer he refers to as “Mr. M—” who worked in a high-crime African American neighborhood:

On the last evening he was in the [police] station, one of the officers said, “Mr. M—, what did you learn while you were here this summer?” And Mr. M—, to the shock of a fellow observer, replied, “I learned to hate [racial epithet].” I suspect he even shocked many of the officers with that. He had become a kind of mockery of what they were. (pp. 365–366)

As Reiss (1968) notes, “Participant observation can be socialization with a sociological vengeance” (p. 365).
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Chapter Summary

Research in natural settings, or field research, is conducted to obtain data that are more representative of people’s true responses to natural situations than are data collected in the laboratory. However, field settings provide lower control over independent, dependent, and extraneous variables and over assignment of research participants to conditions of the independent variable. Natural setting research can take a number of forms, including field experiments, quasi-experiments, natural experiments, and observational research.

Field experiments attempt to achieve a balance between naturalism and control by manipulating an independent variable in a natural setting and observing natural behavior in response to the independent variable. In conducting a field experiment, the researcher must choose a setting that contains research participants who have the desired characteristics and that will allow implementation of the independent variable in a controlled and plausible manner. The researcher must also obtain permission to use the setting. The independent variable can be manipulated using either the street theater strategy, in which everyone in the setting is exposed to the independent variable, or the accosting strategy, in which one person is singled out as a participant. In designing a field experiment, the researcher must be concerned with potential problems of construct validity, control over extraneous variables, and vulnerability to outside interference.

Natural experiments attempt to achieve naturalism in treatments and setting by taking advantage of events outside the researcher’s control that, in effect, manipulate an independent variable. In a quasi-experiment, the researcher manipulates an independent variable using naturally occurring groups as the experimental and control groups. Both techniques use the same research designs. In the nonequivalent control group design, natural groups comprise the experimental and control groups in a group comparison approach. The researcher must ensure that the members of the experimental and control groups are equivalent on the dependent variable prior to the introduction of the independent variable and on extraneous variables. Whenever possible, this equivalence is determined by a pretest. Trying to match people from groups that are not equivalent on a pretest of the dependent variable is a mistaken strategy because it introduces the possibility of regression toward the mean on the posttest. However, researches can implement strategies, such as choosing a focal local control, to optimize the selection of the control group.

The time series approach, which uses either an interrupted time series design or a control series design, is akin to a single-case experiment: Scores for the dependent variable are plotted before and after the introduction of an independent variable, and the effect of the independent variable is gauged by the amount of change in post-intervention scores. Variations of these basic designs can be implemented to control for threats to internal validity.

Naturalistic observation seeks to attain naturalism in behavior, settings, and treatments by studying people’s natural behavior in natural settings with minimum interference by the researcher. Naturalistic observation research can vary along the dimensions of participation and deception, resulting in four categories of naturalistic observation. In complete participant observation, the researcher becomes a full member of the research setting without telling the other members of her or his role as researcher. The participant as observer becomes a full member of the setting but is open about the researcher role. The observer as participant enters into the research setting but interacts with members of the setting no more than is necessary to collect data, usually being open about the researcher role. In nonparticipant observation, the researcher takes no part in the research setting, passively observing, either overtly or covertly, what happens.

Naturalistic observation research can suffer from cognitive biases of the observer, such as selective attention, selective interpretation of events, and selective recall; poor record-keeping, especially in complete participant observation; reactivity; influencing events; and adverse effects on the researcher.
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Key Terms

Analysis of covarience

Complete participant

Control series design

Field experiment

Field research

Interrupted time series design

Natural experiment

Naturalisitic observation

Nested analysis of variance design

Nonequivalent control group design

Nonparticipant observation

Observer as participant

Participant as observer

Participant observation

Patched-up quasi experiment

Quasi-experiment

Reconstructive memory

Selective attention
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Questions for Review and Discussion



	1.

	How do field research settings differ from laboratory settings? What advantages and disadvantages do these characteristics confer on field research?



	2.

	How does a field experiment differ from a laboratory experiment?



	3.

	What issues must one consider in choosing a research setting for a field experiment and implementing an independent variable in a field setting?



	4.

	Describe the problems and limitations of conducting field experiments.



	5.

	What are the similarities and differences between natural experiments and quasiexperiments? How does each differ from a true experiment?



	6.

	Describe the nonequivalent control group design. What problems is a researcher likely to face in conducting a study using this design? Why is matching a mistaken strategy when groups are initially different on the dependent variable? How can a degree of randomization of participant characteristics be achieved in this design?



	7.

	What is the purpose of a patched up quasi-experimental design? How can it be used to address possible threats to validity in a nonequivalent control group design?



	8.

	What steps can a researcher take to ensure that the optimal control group is selected?



	9.

	Describe the interrupted time series and control series designs. How are they similar and how do they differ?



	10.

	What are the dimensions of naturalistic observation and the categories of observer roles derived from them?



	11.

	Describe the problems and limitations of conducting naturalistic observation research.



	12.

	Choose a hypothesis that interests you. How would you test the hypothesis using naturalistic observation, a field experiment, a natural experiment, and a quasi-experiment? What are the advantages and disadvantages of each of those approaches?





11

[image: image]

Correlational Designs
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Although the experiment is the only research strategy that can determine if one variable causes another, not all phenomena of interest to behavioral scientists can be studied experimentally. For example, it is impossible to manipulate some factors, such as personality, that behavioral scientists would like to study as independent variables. If manipulation is not possible, then neither is experimentation. In other cases, it might be unethical to manipulate a variable. For example, researchers might want to conduct an experimental study of the effects of long-term exposure to severe stress. Although such an experiment would be possible, it would raise ethical concerns about harm to the participants.

Most variables that cannot be studied experimentally can be studied correlationally. Even though personality traits cannot be manipulated, they can be measured and the degree to which they are related to other variables, such as behaviors, can be determined. Even though it is not ethical to intentionally subject people to long-term, severe stress, it is possible to locate people who experience different degrees of stress, some of it severe, as part of their everyday lives and to correlate degree of stress with outcome variables such as frequency of illness.

As noted in Chapter 2, the major drawback to the correlational research strategy is that it cannot determine whether one variable causes another. Although correlational research can determine if two variables covary—the first requirement for causality—it cannot always establish time precedence of the presumed cause and cannot rule out all alternative explanations for any relationships found. Yet correlational research can show that one variable does not cause another: Because the covariance of two variables is an absolute requirement for causality, lack of a correlation can demonstrate a lack of causality.

This chapter provides an overview of correlational research. We first note some assumptions underlying correlational research methods and some factors that can have unwanted effects on correlation coefficients. We then outline the principal methods of correlational research—simple correlation, partial correlation, and multiple regression analysis. The chapter concludes with brief discussions of two other forms of correlational analysis you might encounter—logistic regression analysis and multiway frequency analysis.

But first, a note on terminology: Throughout this chapter we use the term independent variable to refer to the variable or variables in a correlational study that the theory being tested presumes is the causal variable or variables. This term is, to some degree, misleading because independent variable is frequently used to refer only to the manipulated variables in experiments. However, researchers conducting correlational studies usually assume that one variable or a set of variables causes another, which we call the dependent variable. We use these terms as a matter of convenience and do not intend to imply that correlational research can determine causality.
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The Nature of Correlational Research

Correlational research can be carried out in a number of ways. However, several issues are involved in all forms of correlational research. This section discusses three of those issues: the assumptions of linearity and additivity, factors that affect the size of a correlation coefficient found in a study, and the multifaceted nature of some constructs.

Assumptions of Linearity and Additivity

As noted in Chapter 9, all statistical tests are based on assumptions. Two of the assumptions underlying correlational statistics are that the relationship between the variables is linear and that there are no interactions present when multiple independent variables are studied.

Linearity. Generally, the use of correlational research methods assumes that the relationship between the independent and dependent variables is linear that is, that the relationship can be graphed as a straight line. Curvilinear relationships cannot be detected by simple correlational methods. For example, the correlation coefficient for the relationship illustrated in panel (a) of Figure 11.1 would be zero, even though the scores on the two variables are clearly related. A more subtle problem is illustrated in panel (b) of Figure 11.1, which shows a relationship between two variables that is initially linear and positive but eventually becomes zero. In this case the correlation coefficient for the two sets of scores will be positive. However, because the relationship is not completely linear, the coefficient will be misleading; that is, it will not reflect the true relationship between the variables. As a general rule, one should plot the relationship between the scores on two variables before conducting a correlational analysis in order to ensure that the relationship is linear. If there is reason to suspect a curvilinear relationship between the independent and dependent variables in a study, simple correlational analysis is not appropriate.

Additivity. Correlational analyses involving more than one independent variable also generally assume that the relationship between the independent and dependent variable is additive. That is, people’s scores on the dependent variable can be predicted by an equation that sums their weighted scores on the independent variables. For example, Schuman, Walsh, Olson, and Etheridge (1985) used total Scholastic Assessment Test (SAT) scores, self-reported average number of hours of study per day (HOURS), and self-reported percentage of classes attended (ATTEND) to predict grade point average (GPA) for college students. They found that the formula GPA = 1.99 + .0003 x SAT + .009 x HOURS + .008 x ATTEND predicted 13.5% of the variance in GPA. Another way of looking at the assumption of additivity is that it presumes there are no interactions among the independent variables. This means that Schuman et al. assumed that, for example, class attendance had the same relationship to GPA regardless of SAT scores; that is, they assumed that cutting class had the same effect on the grades of students with high SAT scores as it did on the grades of students with low SAT scores. Although interaction effects cannot be tested using simple correlation analysis, they can be tested using multiple regression analysis, which is discussed later in this chapter.
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FIGURE 11.1

Examples of Curvilinear Relationships.

Factors Affecting the Correlation Coefficient

Even given a linear relationship between two variables, several aspects of the instruments used to measure the variables, the distributions of scores on the variables, and the participant sample can affect the observed correlation. Low reliability and restriction in range lead to underestimates of the population value of a correlation, and outliers and differences in subgroup correlations can dramatically affect the size of the correlation coefficient.

Reliability of the measures. The relationship between the true scores of two variables is called their true score correlation; the relationship a study finds is called their observed correlation. The observed correlation is an estimate of the true score correlation; its value is not necessarily equal to that of the true score correlation. All else being equal, the more reliable the measures of the two variables (the less random error they contain), the closer the observed correlation will be to the true score correlation. As the measures become less reliable, the observed correlation will underestimate the true score correlation. The relationship between reliability and the size of the observed correlation is rxy = rXY [image: image] where rxy is the observed correlation, rXY is the true score correlation, and rxx and ryy are the reliabilities of the measures. For example, with a true score correlation of .55 and two measures with reliabilities of .80, the maximum possible observed correlation is .44. This shrinkage of the observed correlation relative to the true score correlation is called attenuation. Thus, it is imperative to use the most reliable available measures when conducting correlational research. The same principle applies, of course, to experimental research. However, because the reliability of a carefully manipulated independent variable should approach 1.00, the attenuation of the observed relationship relative to the true score relationship is greatly reduced. Nonetheless, an unreliable measure of the dependent variable can lead to underestimates of the size of its relationship to the independent variable.

Restriction in range. Restriction in range occurs when the scores of one or both variables in a sample have a range of values that is less than the range of scores in the population. Restriction in range reduces the correlation found in a sample relative to the correlation that exists in the population. This reduction occurs because as a variable’s range narrows, the variable comes closer to being a constant. Because the correlation between a constant and a variable is zero, as a variable’s sampled range becomes smaller, its maximum possible correlation with another variable will approach zero, that is, become smaller. Consider the data in Table 11.1, which show the number of years since the award of the doctoral degree and total number of publications for 15 hypothetical professors, and Figure 11.2, which shows a scatterplot of those data. The correlation between the two variables is .68; however, if only those professors with less than 10 years of experience are considered (shown by the dashed line in Figure 11.2), the correlation is reduced to .34.

TABLE 11.1

Hypothetical Data for the Correlation of Years since Doctorate with Number of Publications


	Case

	Years

	Publications


	1

	1

	2


	2

	2

	4


	3

	5

	5


	4

	7

	12


	5

	10

	5


	6

	4

	9


	7

	3

	3


	8

	8

	1


	9

	4

	8


	10

	16

	12


	11

	15

	9


	12

	19

	4


	13

	8

	8


	14

	14

	11


	15

	28

	21




Note: Adapted from Cohen, Cohen, West, and Aiken (2002)

[image: image]

FIGURE 11.2

Scatterplot of Data from Table 11.1.

 Restriction in range is especially likely to be a problem when research participants are selected on the basis of extreme scores on one of the variables or if the participant sample is drawn from a subgroup of the population that has a natural restriction in range on a variable. For example, studies of the concurrent validity of employment selection tests correlate the test scores of people already on the job with measures of job performance. Because only good performers are likely to be hired and remain on the job, their job performance scores, and possibly their test scores, are restricted to the high end of the range. College students provide an example of a subpopulation with a natural restriction in age range, with most being 18 to 22 years old. Correlations between age and other variables may therefore be deceptively low when college students serve as research participants.

Outliers. Outliers are extreme scores, usually defined as being scores more than three standard deviations above or below the mean (Tabachnick & Fidell, 2007). The influence of outliers can be seen in the data in Table 11.1 and Figure 11.2. Notice that Case 15 (shown in a square in Figure 11.2) has unusually high values for both variables—28 years since doctorate and 21 publications—and so lies well outside the scatterplot of cases. If Case 15 is removed from the data set, the correlation between years since doctorate and publications becomes .38; Case 15’s unusually high values on both variables inflated the correlation. Outliers can also artificially lower a correlation. Consider Case 12 (shown in a diamond in Figure 11.2), which has an unusually low number of publications (4) given the number of years since doctorate (19) compared to the rest of the cases. If Case 12 is removed from the data set along with Case 15, the correlation becomes .60.

The example just used illustrates the detection of outliers by inspection; that is, by looking at the distribution of scores on a variable or at a scatterplot of the relationship between two sets of scores. However, if a study includes more than two variables, inspection might not be sufficient to detect outliers because they might be the result of a combination of three or more variables. Tabachnick and Fidell (2007) describe statistical procedures that can be used in these situations to detect outliers.

What should you do about outliers? Tabachnick and Fidell (2007) suggest transforming the data mathematically, such as by using the logarithms of the scores, to remove the effects of outliers. However, in such a case the results of the statistical analysis related to the transformed scores rather than to the original scores, so their meaning may be unclear. Cohen, Cohen, West, and Aiken (2003) suggest omitting outliers from the data analysis, especially if there are only a few. In this case some data are lost. Ultimately, the decision about outliers rests with the researcher and must be based on the probable meaning of the outlying scores. For example, you might want to discard scores that most likely represent coding or other errors. Data sets with outliers that represent accurate data could be transformed to remove the effects of the outliers, or the outliers could be excluded from the data analysis but studied separately as special cases.

Subgroup differences. The participant sample on which a correlation is based might contain two or more subgroups, such as women and men. Unless the correlations between the variables being studied are the same for all groups and all groups have the same mean scores on the variables, the correlation in the combined group will not accurately reflect the subgroup correlations. For example, Whitley, Childs, and Collins (2011) examined African American and White college students’ attitudes toward lesbians and gay men. Using the combined scores of both groups, the researchers found a statistically significant correlation of r = -.29 between attitudes toward lesbians and racial identification, indicating that participants who scored higher on racial identification reported more negative attitudes. However, when computed separately for each group, the correlations were small and not statistically significant, r = -.11 for both groups. Why was the correlation for the combined scores so different from the subgroup correlations? Consider Figure 11.3, which presents the results schematically. The circles represent the near-zero subgroup correlations and the oblong represents the correlation for the combined scores. The larger combined score correlation was found because, on the average, White students, compared to African American students, scored higher on attitudes toward lesbians and lower on racial identification. Because of potential problems such as this one, it is always wise to examine subgroup means and correlations before analyzing the data for the combined group. One could also plot the subgroups’ scores on the variables on a single scatterplot, but unless the groups’ scores are plotted in different symbols or different colors, differences in the groups’ scatterplots may be difficult to pick out.
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FIGURE 11.3

Schematic Representation of Effect of Considering Subgroup Differences When Interpreting Correlations.

There is almost no correlation between the variables within each group but because the groups have different mean scores on the variables, when their data are combined a correlation emerges.

Multifaceted Constructs

As we noted in Chapter 1, Carver (1989) defined multifaceted constructs as constructs “that are composed of two or more subordinate concepts, each of which can be distinguished from the others and measured separately, despite their being related to each other both logically and empirically” (p. 577). An example of a multifaceted construct is attributional style (Abramson, Metalsky, & Alloy, 1989), which is composed of three facets: internality, stability, and globality. These facets are interrelated in that the theory holds that a person who attributes negative life events to causes that are internal, stable, and global is, under certain circumstances, more prone to depression and low self-esteem than a person who does not exhibit this attributional pattern. Not all multidimensional constructs are multifaceted in the sense used here. For example, the two components of the Ohio State leadership model (Stogdill & Coons, 1956), structure and consideration, are assumed to have independent effects on different aspects of leadership behavior. A test of whether a construct is multifaceted as opposed to one that is simply multidimensional is whether you (or other researchers) are tempted to combine the scores on the facets into an overall index. A major issue in research using multifaceted constructs is that of when facets should and should not be combined.

Keeping facets separate. There are three circumstances in which facets should not be combined. The first is when the facets are theoretically or empirically related to different dependent variables or to different facets of a dependent variable. For example, the attributional theory of depression holds that internality attributions are (under specific circumstances) related to self-esteem, stability attributions to the duration of depression, and globality attributions to the generality of depressive symptoms (Abramson et al., 1989). For the theory to be adequately tested, one must separately test the relationships of the facets of attributional style to their appropriate dependent variables (Carver, 1989). In addition, specific relationships between the facets of a construct and different dependent variables can be discovered empirically (see, for example, Snyder, 1986).

When the facets of a multifaceted construct are combined into a general index, useful information can be lost. For example, Crandall (1994) developed a scale to measure people’s attitudes toward fatness in other people, which he named the Antifat Attitudes Questionnaire. The questionnaire measures three facets of antifat attitudes: dislike of fat people, degree of belief that fatness is due to lack of willpower, and fear of becoming fat. Table 11.2 shows the correlations between total scores on the Antifat Attitudes Questionnaire, its three facets, and three other variables: the degree to which a person believes that people deserve whatever happens to them (belief in a just world), racist attitudes (modern racism), and the degree to which a person defers to authority figures (authoritarianism). As you can see, belief in a just world and racist attitudes have positive correlations with the total antifat attitude score and the dislike and willpower facets, but have no correlation with the fear-of-fat facet. In contrast, authoritarianism is uncorrelated with both the total score and with the willpower facet, but has a positive correlation with the dislike facet and a negative correlation with the fear-of-fat facet. Focusing solely on the relationships of the total antifat attitude score with the scores on the other variables would give an inaccurate picture of the true pattern of relationships, which are shown by the correlations involving the facet scores. Therefore, unless you are certain that the combined score on a construct and the scores on all the facets have the same relation to a dependent variable, test both the combined score and the facet scores to derive the most accurate information from your research.

The second circumstance in which you should avoid combined scores is when the theory of the construct predicts an interaction among the facets. Carver (1989) pointed out that the attributional theory of depression can be interpreted as predicting an interaction among the facets: A person becomes at risk for depression when negative events are consistently attributed to causes that are internal and stable and global. That is, all three conditions must be simultaneously present for the effect to occur, which represents an interaction among the facets. If facets are combined into a single score, it is impossible to test for their interaction. Finally, facets should not be combined simply as a convenience. Although dealing with one overall construct is simpler than dealing with each of its components, the potential loss of useful information described earlier far outweighs the gain in simplicity.

TABLE 11.2

Correlation Between an Overall Measure and the Three Facets of Antifat Attitudes and Three Other Variables
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* p < .05.

Note: Facet correlations from Crandall (1989); overall correlations courtesy of Professor Crandall.

 Combining facets. When, then, can researchers combine scores across facets? One circumstance is when a researcher is interested in the latent variable represented by the combination of facets rather than in the particular aspects of the variable represented by the facets. A latent variable is an unmeasured variable represented by the combination of several operational definitions of a construct. For example, the latent variable of depression has at least three facets: mood, symptoms, and surface syndrome (Boyle, 1985). A research question, such as whether depression (as a hypothetical construct rather than as measured in any one manifestation) is related to a dependent variable such as aggression, could be tested by correlating a depression index made up of scores on the three facets of depression with a measure of aggression, which could also be an index made up of scores from measures of several facets of aggression. Although interest in the latent variable is a justification for combining across facets, bear two cautions in mind. First, if the latent variable is more important in relation to the dependent variable than any of its facets, it should be a better predictor of the dependent variable; this possibility should be tested. Second, using statistical methods specifically designed to deal with latent variables (discussed in the next chapter) might be a better approach than combining across facets.

A second justification for combining across facets is when, from a theoretical perspective, the latent variable is more important, more interesting, or represents a more appropriate level of abstraction than do the facets. Thus, Eysenk (1972), while acknowledging that his construct of extroversion-introversion is composed of several facets, regards the general construct as more important than the facts. Note, however, that what constitutes an appropriate level of abstraction of a construct can be a matter of opinion and disagreement among theorists and researchers. Facets can also be combined if you are trying to predict a multiple-act criterion rather than a single behavior. A multiple-act criterion consists of an index based on many related behaviors (Fishbein & Ajzen, 1975); for example, a multiple-act criterion of religious behavior might consist of an index composed of frequency of attendance at religious services, frequency of praying, active membership in religious organizations, and so forth. If each facet of the general construct is related somewhat to each behavior, the combination of the facets should relate well to the combination of the behaviors. Finally, you can combine facets if they are highly correlated, but in such cases the facets may represent a single construct rather than different facets of a construct. Metalsky, Halberstadt, and Abramson (1987), for example, recommended combining the stability and globality facets of attributional style into a single “generality” facet because researchers consistently found them to be highly correlated.

Some Recommendations

The linearity assumption, the variety of factors that can have undesirable effects on the correlation coefficient, and the use of multifaceted constructs suggest these guidelines for correlational research:



	1.

	Use only the most reliable measures of the variables.



	2.

	Whenever possible, check the ranges of the scores on the variables in your sample against published norms or other data to determine if the ranges are restricted in the sample.



	3.

	Plot the scores for the subgroups and the combined group on graphs before computing the correlation coefficient. Use different symbols, or better, different colors, for each subgroup. Examine the plots for deviations from linearity and for outliers.



	4.

	Compute subgroup correlations and means. Check to ensure that they do not have an adverse effect on the combined correlation.



	5.

	When dealing with multifaceted constructs, avoid combining facets unless there is a compelling reason to do so.




The next three sections present some ways of conducting correlational studies. First considered is simple and partial correlation analysis, then multiple regression analysis, and finally logistic regression analysis and multiway frequency analysis.
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Simple and Partial Correlation Analysis

Simple correlation analysis investigates the correlation between two variables and the difference in correlations found in two groups. Partial correlation analysis is a way of examining the correlation between two variables while controlling for their relationships with a third variable.

Simples Correlational Analysis

Researchers use simple correlations to determine the relationship between two variables and to develop equations to predict the value of one variable from the value of the other. Researchers are also sometimes interested in differences in correlations, which address the question of whether two variables have the same relationship in different groups of people, such as men and women.

The correlation coefficient The correlation coefficient, r, is an index of the degree of relationship between two variables—that is, an index of the accuracy with which scores on one variable can predict scores on another variable. For example, the correlation between people’s heights and their weights is about .70, indicating that weight can be predicted from height (and vice versa) with some, but not perfect, accuracy. The square of the correlation coeficient (r2) represents the proportion of the variance on one variable that can be accounted for by the other variable. For example, if the correlation of height with weight is .70, then 49% of the differences in weights among people can be attributed to the differences in their heights; 51% of the variance in weights is due to other factors, such as individual differences in muscle mass, metabolic rate, and eating habits.

The prediction function of correlation is carried out through bivariate regression: an equation is developed to predict one variable (Y) from the other (X). The equation is of the form Y = a + bX, where a is referred to as the intercept (the value of Y when X = 0) and b as the slope (amount of change in Y for each unit change in X). For the data in Table 11.1, the regression equation is Publications = 3.11 + .47 x years. Note that unless r = 1, the prediction will be less than perfect. For example, the predicted value for Case 9 in Table 11.1 is 4.99, an underestimate of three publications, and the predicted value for Case 11 is 7.1, an overestimate of six publications. However, the under- and overestimates will cancel out across the sample, thus providing an accurate picture of the relationship “on the average.”

Differences in correlations. Although it can be useful to know the strength of the relationship between two variables, it can be more interesting to know if the relationship is the same in different groups in the population. For example, is the relationship between scores on an aptitude test and ratings of job performance (the validity of the test) the same for African American and European American job applicants? You can test the equality of the correlation coefficients found in two groups by using Fisher’s z’ transformation; you can also test the null hypothesis that more than two correlations are all equal to one another (Cohen et al., 2003).

Be careful when testing differences in correlation coefficients, however, because a lack of difference in correlation coefficients does not necessarily mean that the relationship between the variables is the same. This problem is illustrated in Table 11.3. The correlation between Variable X and Variable Y is r = .98 for each group, indicating that one could predict Y scores equally well from X scores in both groups. However, as shown in Figure 11.4, scores on Y increase twice as fast for each increment in X in Group 2 (slope = .97) than they do in Group 1 (slope = .48). For example, if Y represented salary and X represented years of experience, with Group 1 being women and Group 2 being men, then the salary difference between men and women increases as experience increases: Although men and women start at the same salary, men’s salaries increase faster than women’s (the slopes are different). Nonetheless, men’s and women’s salaries can be predicted from years of experience with equal accuracy using the within-groups regression equation (the correlations are the same).

The apparent contradiction between the conclusions drawn from r and slope arises because r is a standardized index: X and Y scores are transformed to have a mean of 0 and a standard deviation of 1. Slope, in contrast, is an unstandardized index based on the raw (unstandardized) standard deviations of X and Y. Slope and r are related through the standard deviations (sd) of X and Y: b = r (sdx / sdy). For the data in Table 11.3, the standard deviation of Y is larger in Group 2 (2.98) than in Group 1 (1.49), whereas the standard deviation of X is constant for the two groups. Consequently, the value of b in Group 2 is twice that in Group 1. It is also possible for r to be different in two groups, but for b to have the same value in both groups. Therefore, whenever you compare correlations between two groups, check to ensure that their standard deviations are similar. If they are, there is no problem. If they are different, calculate the regression equations for each group and test the equality of slopes (see Cohen et al., 2003, for the formula). A difference in the slopes for a relationship in two groups represents an interaction between the grouping variable and variable X: The relationship between X and Y differs in the two groups. The results of the study should be interpreted accordingly: Because the relationship between the variables is different in the two groups, the grouping variable moderates their relationship.

TABLE 11.3

Hypothetical Data Illustrating Equal Correlation but Different Slopes


	X

	Y



	 

	Group 1

	Group 2


	1

	1

	1


	2

	1

	1


	3

	2

	3


	4

	2

	3


	5

	3

	5


	6

	3

	5


	7

	4

	7


	8

	4

	7


	9

	5

	9


	10

	5

	9
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FIGURE 11.4

Plot of Regression Lines for the Data in Table 11.3.

Partial Correlation Analysis

As noted in Chapter 9, researchers often encounter the problem of an extraneous variable—a variable other than the independent variable that affects the dependent variable—which must be controlled. In an experiment, this control can be achieved through holding the variable constant, matched random assignment of research participants to conditions, or blocking on the extraneous variable. In correlational research, researchers cannot assign people to conditions of the independent variable because they are dealing solely with measured variables. Therefore, when investigating the relationship between one variable, X, and another, Y, there may be some extraneous third variable, Z, that is correlated with both X and Y, raising the question of what the correlation of X with Y would be if Z were not also correlated with them.

This problem is illustrated in Figure 11.5, in which variables are represented by circles and correlations are represented by overlapping areas of the circles. In panel (a), the correlation of X with Y is represented by Area a + c, the correlation of Z with Y by Area b + c, and the correlation of X with Z by Area c + d. The research question is “What would be the correlation of X with Y if Z were not there?” By removing the circle representing Z from the diagram as shown in panel (b) of Figure 11.5, the answer is seen to be Area a. This process controls for the effects of Z because the resulting partial correlation shows what the relationship between X and Y would be if all the research participants had the same score on Z, just as random assignment of participants to conditions in an experiment assumes that group means on extraneous variables are equal.
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FIGURE 11.5

Correlations Among Three Variables.

The correlation between X and Y with Z controlled is represented by area a.

The partial correlation coefficient (pr) is interpreted in the same way as the simple (or zero-order) correlation coefficient, r: Just as r represents the strength of the relationship between two variables, pr represents the strength of that relationship when the effect of a third variable is removed or held constant. As illustrated in Figure 11.5, pr (Area a) will usually be smaller than r (Area a + c). As an example of partial correlation analysis, consider a study by Feather (1985). Feather noted that positive correlations are frequently found between self-esteem and a personality characteristic called psychological masculinity, and that negative correlations are frequently found between masculinity and depression. However, he went on to note, self-esteem is also negatively correlated with depression. Because some theories hold that masculinity should be related to depression independently of other factors, Feather investigated the question of what the correlation between masculinity and depression would be if self-esteem were controlled; that is, what is the partial correlation of masculinity with depression controlling for self-esteem? Table 11.4 shows the results of Feather’s study. The correlation between masculinity and depression controlling for self-esteem was substantially reduced from its zero-order level. However, the correlation between self-esteem and depression controlling for masculinity was essentially unchanged. Feather therefore concluded that the relationship between masculinity and depression could be almost completely accounted for by masculinity’s correlation with self-esteem. That is, he concluded that the masculinity-depression relationship was spurious, or false, because masculinity and self-esteem were confounded—the real relationship was between self-esteem and depression.

 TABLE 11.4

Results of Feather’s (1985) Study



The correlation between masculinity and depression becomes nonsignificant when self-esteem is controlled, but the correlation between self-esteem and depression is virtually unaffected when masculinity is controlled.
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Multiple Regression Analysis (MRA)

Multiple regression analysis (MRA) is an extension of simple and partial correlation to situations in which there are more than two independent variables. MRA can be used for two purposes. The first purpose is to derive an equation that predicts scores on some criterion (dependent) variable from a set of predictor (independent) variables. For example, the equation Y = a + b 1X1 + b2X2 estimates the value of a variable, Y, from two predictors, X1and X2; a is the intercept, as in bivariate regression, and b1 and b2 are the weights given to variables X1 and X2, respectively. The Schuman et al. (1985) study cited earlier used MRA to determine the degree to which college GPA could be predicted from three variables: SAT scores, hours of study, and class attendance. Their prediction equation could be written as Y = 1.99 + .0003X1 + .009X2 +.008X3, where Y represents GPA, X1 represents SAT score, X2 represents hours of study, and X3 represents class attendance. Therefore, a student with a combined SAT score of 1,000 who spent 2 hours a day studying and attended 90% of all class meetings could expect a GPA of 3.03.

 MRA can also be used to explain variation in a dependent variable in terms of its degree of association with members of a set of measured independent variables, similar to the way in which factorial analysis of variance explains variation in a dependent variable in terms of the effect caused by a set of manipulated independent variables. However, because MRA is carried out through a series of partial correlation analyses, MRA, in contrast to analysis of variance, does not assume that the independent variables are uncorrelated.

This section examines a number of issues involved in the use of MRA. It begins with a look at the ways in which MRA can be conducted and the information that MRA can provide. Then, multicollinearity, a major potential threat to the validity of MRA, is discussed. Finally, two situations are examined in which MRA might be preferred to analysis of variance as a means of data analysis.

Forms of MRA

MRA can take three forms—simultaneous, hierarchical, and stepwise. Of these, only simultaneous and hierarchical analysis should be used because the results of stepwise regression can be misleading (see Thompson, 1995, for an overview of the issues involved). Consequently, this discussion covers only simultaneous and hierarchical analysis.

Simultaneous MRA. The purpose of simultaneous MRA is to derive the equation that most accurately predicts a criterion variable from a set of predictor variables, using all the predictors in the set. Note that simultaneous MRA is not designed to determine which predictor does the best job of predicting the criterion, which is second best, and so forth, but only to derive the best predictive equation using an entire set of predictors. For example, one might use a number of variables—such as SAT scores, high school GPA, and so forth—to try to predict college GPA. When the predictor variables are relatively uncorrelated with one another, the use of multiple predictors will lead to greater predictive accuracy than does the use of any one of the predictors by itself. This increase in the predictive utility of the regression equation occurs because most criterion variables have multiple predictors, and the more predictors that are used in estimating the criterion, the more accurate the estimation will be.

Hierarchical MRA. Hierarchical MRA is similar to partial correlation analysis. In the example given earlier, Feather (1985) asked the question of whether there a relationship between masculinity and depression after self-esteem is partialed out. In this case, he chose to partial self-esteem in order to answer his research question. Although Feather partialed only one variable (self-esteem) before considering the relationship between masculinity and depression, hierarchical MRA allows as many variables to be partialed as the investigator needs, in the order he or she wants to use. The researcher therefore creates the regression equation by adding, or entering, variables to the equation. This control by the investigator over the order of partialing makes hierarchical MRA appropriate for testing hypotheses about relationships between predictor variables and a criterion variable with other variables controlled.

Whitley’s (1990b) study on the relationship of people’s beliefs about the causes of homosexuality to their attitudes toward lesbians and gay men provides an example of the use of hierarchical MRA to test a hypothesis. Drawing on attribution theory (Weiner, 1986), which deals with how one’s interpretations of the causes of other people’s actions affect one’s reactions to those people, Whitley hypothesized that the greater the degree to which people perceived the causes of homosexuality to be under a person’s control, the more negative their attitudes toward lesbians and gay men would be. Whitley also collected data on two sets of extraneous variables. First, prior research indicated that attitudes toward gay people were related to at least three other variables (Herek, 1988): the sex of the research participant, whether the gay person was of the same sex as the research participant, and whether the participant knew a lesbian or a gay man. Second, attribution theory also includes two constructs in addition to controllability that are not supposed to be related to attitudes: the extent to which a cause is perceived to be a function of the person rather than of the environment (internality) and the perceived stability of the cause over time. The research question therefore was whether controllability attributions were related to attitudes toward lesbians and gay men with the effects of the other variables controlled.

 The results of the MRA are shown in Table 11.5. Consistent with previous research, sex of the gay person toward whom participants were expressing their attitudes, similarity of sex of participant and gay person, and acquaintance with a lesbian or gay man were all related to attitudes toward gay people. In addition, controllability attributions were significantly related to these attitudes, but the other attributions were not. Whitley (1990b) therefore concluded that controllability attributions were related to attitudes toward lesbians and gay men even when other important variables were controlled.

Information Provided by MRA

MRA can provide three types of information about the relationship between the independent variables and the dependent variable: the multiple correlation coefficient, the regression coefficient, and the change in the squared multiple regression coefficient. Each of these statistics can be tested to determine if its value is different from zero.

TABLE 11.5

Results of Whitley’s (1990b) Study



As hypothesized, controllability attributions had a significant relationship to attitudes toward lesbians and gay men with the other variables controlled.


	Variable

	ß


	Sex of respondent (R)a

	-.082


	Sex of target person (T)a

	-.126*


	Similarity of R and Tb

	-.318**


	Acquaintance with gay person

	.276**


	Stability attribution

	-.002


	Internality attribution

	-.066


	Controllability attribution

	-.201**






	Note:

	A higher attitudes score indicates a more favorable attitude. ß is an index of the strength of the relationship (see next section)





aScored female = 1, male = 2

bScored same = 1, different = 2

*p .05. **p .001.

The multiple correlation coefficient. The multiple correlation coefficient (R) is an index of the degree of association between the predictor variables as a set and the criterion variable, just as r is an index of the degree of association between a single predictor variable and a criterion variable. Note that R provides no information about the relationship of any one predictor variable to the criterion variable. The squared multiple correlation coefficient (R2) represents the proportion of variance in the criterion variable accounted for by its relationship with the total set of predictor variables. For a given set of variables R2 will always be the same regardless of the form of MRA used.

The regression coefficient. The regression coefficient is the value by which the score on a predictor variable is multiplied to predict the score on the criterion variable. That is, in the predictive equation Y = a + bX, b is the regression coefficient, representing the slope of the relationship between X and Y. Regression coefficients can be either standardized (β, the Greek letter beta) or unstandardized (B). In either case, the coefficient represents the amount of change in Y brought about by a unit change in X. For β, the units are standard deviations, and for B, the units are the natural units of X, such as dollars or IQ scores. Because the βs for all the independent variables in an analysis are on the same scale (a mean of 0 and a standard deviation of 1), researchers can use these coefficients to compare the degree to which the different independent variables used in the same regression analysis are predictive of the dependent variable. That is, an independent variable with a β of .679 better predicts (has a larger partial correlation with) the dependent variable than an independent variable with a β of .152, even though both may be statistically significant. In contrast, because the Bs have the same units regardless of the sample, these coefficients can be used to compare the predictive utility of independent variables across samples, such as for women compared to men. The statistical significance of the difference between the Bs for the same variable in two samples can be determined using a form of the t-test (Cohen et al., 2003).

Change in R2. Change in R2 is used in hierarchical MRA and represents the increase in the proportion of variance in the dependent variable that is accounted for by adding another independent variable to the regression equation. That is, it addresses the question of whether adding X2 to the equation helps to predict Y any better than does X1 alone. Change in R2 is a ratio level variable; that is, it is legitimate to state that an independent variable that results in a change in R2 of .262 predicts twice as much variance in the dependent variable than one that results in a change in R2 of .131.

However, the change in R2 associated with an independent variable can fluctuate as a function of the order in which the variable is entered into the equation. Entering a variable earlier will generally result in a larger change in R2 than entering it later, especially if it has a high correlation with the other predictor variables. Consider, for example, the situation shown in Table 11.6. The zero-order correlations represent graduate students’ scores on a measure of motivation to succeed in graduate school, ratings of the qualifications for admission to graduate school, their graduate school GPAs, and their scores on their predoctoral comprehensive examination. The second part of the table shows the change in R2 for motivation predicting exam scores when it is entered in the regression equation in different orders. As you can see, the change in R2 ranges from .258 to .018 depending on the order of entry. It is therefore essential to think carefully about the order in which you enter variables in MRA.

 The Problem of Multicollinearity

Multicollinearity is a condition that arises when two or more predictor variables are highly correlated with each other. Multicollinearity can have several adverse effects on the results of MRA, so researchers must be aware of the problem, check to see if it is affecting their data, and take steps to deal with it if it is found.

Effects of multicollinearity. One effect of multicollinearity is inflation of the standard errors of regression coefficients. Artificially large standard errors can lead to a nonsignificant statistical test and the erroneous conclusion that there is no relationship between the predictor variables and the criterion variable. Multicollinearity can also lead to misleading conclusions about changes in R2. If two predictor variables are highly correlated, when the relationship of one predictor variable is partialed out from the criterion variable, the second predictor variable is left with only a small partial correlation with the criterion variable. For these reasons, multicollinearity poses a grave threat to the validity of conclusions drawn from MRA.

Causes of multicollinearity. Multicollinearity can arise from several causes. One cause is the inclusion of multiple measures of one construct in the set of predictor variables. Because measures of the same construct will be highly correlated, they will lead to multicollinearity. If multiple measures of constructs are to be used—generally a good practice—a latent variables approach (described in the next chapter) should be taken to the data analysis. Some variables, such as height and weight, are naturally correlated and so can lead to multicollinearity. In other cases, measures of conceptually different constructs have highly correlated scores; scores on depression and anxiety measures, for example, are often highly correlated (Dobson, 1985). Finally, sampling error can lead to artificially high correlations between variables in a data set: Two variables with a moderate correlation in the population might be highly correlated in a sample because people who scored high on both variables or low on both variables were accidentally oversampled relative to their incidence in the population. For example, sex and IQ scores are uncorrelated in the population, but a sample might contain an unrepresentatively high number of high-scoring women and low-scoring men, thereby producing a correlation between sex and IQ score in the sample.

Detecting multicollinearity. Because of its adverse effects, it is very important to test the correlation matrix of predictor variables for multicollinearity before conducting MRA. Statisticians have developed a number of guidelines for detecting the presence of multicollinearity (see, for example, Cohen et al., 2003); unfortunately, because multicollinearity is a characteristic of a sample rather than of a population, there is no statistical test for it. The simplest way to assess multicollinearity is by inspecting the correlation matrix; correlations equal to or greater than .80 are generally taken as being indicative of multicollinearity (Licht, 1995). Inspection, however, can determine only if there is a high correlation between two variables; multicollinearity is also a function of the pattern of correlations among several predictors, none of which might exceed .80, so multicollinearity might not be detectable through inspection. A mathematical indicator of multicollinearity that is provided by most statistical software packages is the variance inflation factor (VIF). Generally, a VIF of 10 or greater is considered to be indicative of multicollinearity (Cohen et al., 2003).

Dealing with multicollinearity. One solution to the problem of multicollinearity is preventive: Avoid including redundant variables, such as multiple measures of a construct and natural confounds, in the set of predictor variables. Instead, combine them into indexes, such as the mean standard score on a set of depression measures or a weight-height ratio. If some measures of conceptually different constructs tend to be highly correlated, use the measures that show the least correlation. If multicollinearity is still present after these steps have been taken, you can try other solutions. If sampling error could be the source of an artificial confound, collecting more data to reduce the sampling error might reduce the problem. Another solution is to delete independent variables that might be the cause of the problem. In that case, however, you might also be deleting valuable information. Finally, you might conduct a factor analysis (described in the next chapter) to empirically determine which variables to combine into an index. However, the theoretical or practical meaning of a variable constructed in this way and the meaning of its relationship to the dependent variable might be unclear.

MRA as an Alternative to ANOVA

As we noted earlier, correlational analyses assume that the relationships of the independent variables to the dependent variable are linear and additive. That is, the use of correlational analyses assumes there are no curvilinear relationships between the independent and dependent variables and no interactions among the independent variables. There are, however, mathematical ways around these assumptions. The arithmetic-square of the score on an independent variable can be used to represent the curvilinear effect of the variable; that is, you can use a variable that is equal to X2 to represent the curvilinear effect of X. The arithmetic product of the scores for two independent variables can be used to represent their interaction; for example, you can create a variable that is equal to X times Z to represent the interaction of X and Z. However, MRA using nonlinear and interaction terms must be carried out very carefully to avoid inducing multicollinearity and its associated problems. See Cohen et al. (2003) for more information about these kinds of analyses. One implication of this ability to include nonlinear and interaction terms in MRA is that you can use it in place of a factorial ANOVA. There are two conditions when MRA would be preferred to ANOVA: when one or more of the independent variables is measured on a continuous scale, and when independent variables are correlated.

Continuous independent variables. In ANOVA, when an independent variable is measured as a continuous variable, such as a personality trait, it must be transformed into a categorical variable so that research participants can be placed into the discrete groups required by ANOVA. This transformation is often accomplished using a median split: the median score for the sample being used is determined, with people scoring above the median being classified as “high” on the variable and those scoring below the median being classified as “low.” This procedure raises conceptual, empirical, and statistical problems. The conceptual problem is illustrated in Figure 11.6, which presents the scores of four research participants—A, B, C, and D—on a continuous variable. As you can see, use of a median split to classify participants on this scale makes the implicit assumptions that Participant A is very similar to Participant B, that Participant C is very similar to Participant D, and that Participants B and C are very different from each other. The problem is whether these assumptions are tenable for the hypothesis being tested; often they will not be.
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FIGURE 11.6

Use of Median Split to Classify Research Participants into Groups on a Continuous Variable.

The empirical problem brought about by the use of median splits is that of the reliability of the resulting classification of research participants. Because classification cutoff scores are relative (changing from sample to sample as the median changes) rather than absolute, participants who are in different samples but who have the same scores might be classified differently. This problem is especially likely to occur in small samples, in which the sample median might be a poor estimate of the population median. Comparability of results across studies is therefore reduced. Comparability can be further reduced when different studies use median splits on different measures of the same construct. For example, although scores on Bem’s (1974) Sex Role Inventory and Spence, Helmreich, and Stapp’s (1975) Personal Attributes Questionnaire (two measures of the personality variable of sex role self-concept) are highly correlated, agreement between category classification based on median splits is only about 60%, which is reduced to about 40% when agreements due to chance are taken into account (Kelly, Furman, & Young, 1978).

Median splits engender two statistical problems. The first is that of power—the ability of a sample correlation to accurately estimate the population correlation. Bollen and Barb (1981) have shown that given a population correlation of r = .30—the conventionally accepted level of a moderate correlation (Cohen, 1992)—the estimated r in large samples is .303, whereas using a median split gives an estimate of r = .190, much smaller than the true size of the correlation. Although increasing the number of categories improves the sample correlation relative to its population value (for example, three categories gave an estimate of r = .226 in Bollen and Barb’s study), there is always some loss of power. The second statistical problem is that the use of median splits with two or more correlated independent variables in a factorial design can lead to false statistical significance: A main effect or interaction appears statistically significant when, in fact, it is not (Maxwell & Delaney, 1993). This outcome can occur because dichotomizing two correlated independent variables confounds their effects on a dependent variable so that in an ANOVA the “effect” for one independent variable represents not only its true relationship with the dependent variable but also some of the other independent variable’s relationship with the dependent variable. Consequently, the apparent effect of the first independent variable is inflated. The more highly correlated the predictor variables, the more likely false significant effects become.

These problems all have the same solution: Treat the independent variable as continuous rather than as a set of categories and analyze the data using MRA. One might argue, however, that sometimes a researcher wants to investigate both an experimentally manipulated (thus, categorical) variable and a continuous variable in one study. For example, Rosenblatt and Greenberg (1988) investigated the relationships of research participants’ level of depression (a personality variable) and the characteristics of another person (a manipulated variable) to the participants’ liking for the person. Because the manipulated variable in such studies is categorical, one might think it necessary to categorize the personality variable and use ANOVA to analyze the data. However, MRA can accommodate categorical variables such as the conditions of an experiment as well as continuous variables by assigning values, such as 1 and 0, to the experimental and control conditions of the manipulated variable. The situation becomes more complex if the manipulated variable has more than two conditions; see Cohen et al. (2003) for information on how to handle such situations.

Correlated independent variables. Because ANOVA assumes that the independent variables are uncorrelated and MRA does not, the second condition under which MRA is to be preferred to ANOVA is when independent variables are correlated. Correlations between categorical independent variables can occur when there are unequal numbers of subjects in each group. The 2-to-1 female-to-male ratio in psychiatric diagnoses of depression (Nolen-Hoeksema, 1987), for example, means that gender and receiving a diagnosis of depression are correlated. If these variables were to be used as factors in an ANOVA, the assumption of uncorrelated independent variables would be violated and the validity of the analysis could be open to question. Therefore, if you conduct a factorial study with unequal group sizes, test to see if the factors are correlated. If they are, use MRA rather than ANOVA.
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Some Other Correlational Techniques

Simple and partial correlation analysis and MRA are probably the most commonly used correlational techniques. However, all three approaches assume that the dependent variable in the research is continuous, although some forms of the correlation coefficient, such as the point biserial correlation, can be used when one of the variables is dichotomous. This section briefly looks at two correlational techniques designed for categorical dependent variables—logistic regression analysis and multiway frequency analysis—and concludes with a note on the relation between data types and data analysis.

Logistic Regression Analysis

MRA uses a set of continuous independent variables to predict scores on a continuous dependent variable. What is to be done if the dependent variable is categorical? The answer to this question is a technique called logistic regression analysis. Logistic regression analysis can be used for most of the same purposes as MRA, but in some ways it is a more flexible tool for data analysis (Tabachnick & Fidell, 2007). For example, unlike MRA, logistic regression does not assume that variables have normal distributions or that the relationships between the independent and dependent variables are linear. However, because the criterion variable is categorical rather than continuous, interpretation of the results is more complex. To give one example, unlike the regression coefficient, the odds ratio (OR) used in logistic regression does not represent the amount of change in the dependent variable associated with a unit change in the independent variable; it describes the likelihood that a research participant is a member of one category of the dependent variable rather than a member of the other categories. An OR of 1 for a variable indicates that scores on it are unrelated to membership in the dependent variable categories. An OR greater than 1 indicates that higher scoring participants are more likely to be in a target group (such as high smokers); an OR less than one means that higher scores are more likely to be in the other group.

TABLE 11.7

Selected Results from Griffin, Botvin, Doyle, Diaz, and Epstein’s (1999) Study of Predictors of Adolescent Smoking


	 

	Odds Ratios


	 

	Girls

	Boys


	Father smokes

	2.16

	1.38


	Mother smokes

	2.29*

	2.01*


	One sibling smokes

	3.52**

	0.85


	More than half of friends smoke

	3.14**

	8.23***


	Parents are not opposed to smoking

	3.55*

	0.95


	Friends are not opposed to smoking

	10.50***

	1.21


	Hold anti-smoking attitudes

	0.48**

	0.37




*p .05. **p .01. ***p .001.

For example, Griffin, Botvin, Doyle, Diaz, and Epstein (1999) used logistic regression to investigate factors that predict adolescent cigarette smoking. They used scores on variables measured when the research participants were in seventh grade to predict which participants would be heavy smokers in the 12th grade. Table 11.7 shows some of Griffin et al.’s findings. Compared to nonsmokers and light smokers, girls who were heavy smokers were 2.29 times as likely to have a mother who smoked, 3.52 times as likely to have a sibling who smokes, 8.14 times as likely to have parents who were not opposed to smoking, 10.5 times as likely to have friends who were not opposed to smoking, and about half as likely to hold anti-smoking attitudes. For boys, only having a mother who smoked and a large number of friends who smoked were related to heavy smoking.

Multiway Frequency Analysis

Multiway frequency analysis allows a researcher to examine the pattern of relationships among a set of nominal level variables. The most familiar example of multiway frequency analysis is the chi-square (X2) test for association, which examines the degree of relationship between two nominal level variables. For example, one theory of self-concept holds that people tend to define themselves in terms of characteristics that set them apart from most other people with whom they associate (McGuire & McGuire, 1982). Kite (1992) tested this proposition in the college context, hypothesizing that “nontraditional” college students, being older than most college students, would be more likely to define themselves in terms of age than would college students in the traditional age range or faculty members who, although older than traditional college students, are in the same age range as the majority of their peers. Research participants were asked to write a paragraph in response to the instruction to “Tell us about yourself”; the dependent variable was whether the participants referred to their ages in their responses. Table 11.8 shows the distribution of responses: “Nontraditional” students were more likely to mention their ages than were members of the other groups.

Loglinear analysis extends the principles of chi-square analysis to situations in which there are more than two variables. For example, Tabachnick and Fidell (2007) analyzed data from a survey that asked psychotherapists about being sexually attracted to clients (Pope, Keith-Spiegel, & Tabachnick, 1986). Tabachnick and Fidell examined the relationships among five dichotomous variables: whether the therapist thought that the client was aware of the therapist’s being attracted to him or her, whether the therapist thought that the attraction was beneficial to therapy, whether the therapist thought that it was harmful to therapy, whether the therapist had sought the advice of another professional about being sexually attracted to a client, and whether the therapist felt uncomfortable about being sexually attracted to a client. Tabachnick and Fidell found that 58% of the therapists who had felt attracted to a client had sought advice (the researchers used the term consultation) about the attraction. Seeking advice was also related to other variables in the study:

TABLE 11.8

Two-Way (3 x 2) Frequency Table showing Percentages of people in Three Categories Who Did or Did Not Mention Their Ages When Describing Themselves


	 

	Group



	 

	Traditional Students

	“Nontraditional” Students

	Faculty Members


	Mention of age

	16.3%

	57.1%

	35.7%


	No mention of age

	83.7%

	42.9%

	64.3%




Note: Adapted from Kite, 1992, p. 1830.

Those who sought consultation were … more likely to see the attraction as beneficial. Of those seeking consultation, 78% judged the attraction to be beneficial. Of those not seeking consultation, 53% judged it beneficial.… Seeking consultation was also related to client awareness and therapist discomfort. Therapists who thought clients were aware of the attraction were more likely to seek consultation (80%) than those who thought the client unaware (43%). Those who felt discomfort were more likely to seek consultation (69%) than those who felt no such discomfort (39%). (Tabachnick & Fidell, 2007, pp. 907–908)

When one of the variables in a loglinear analysis is considered to be the dependent variable and the others are considered to be independent variables, the procedure is sometimes called logit analysis. Logit analysis is analogous to ANOVA for nominal level dependent variables, allowing the assessment of main effects and interactions for the independent variables. For example, Epperson, Bushway, and Warman (1983) conducted a study to examine the relationship of three counselor variables to their clients’ propensity to drop out of counseling after only one session. The variables were sex of counselor, counselor’s experience level (trainee or staff counselor), and whether or not the counselor accepted clients’ definitions of their problems, a variable that Epperson et al. called problem recognition. Epperson et al. found two main effects: female counselors had higher client dropout rates (33%) than did male counselors (20%), and counselors who did not accept clients’ problem definitions had higher dropout rates (55%) than counselors who did accept clients’ problem definitions (19%). Epperson et al. also found an interaction between counselor experience and problem recognition: Trainees had similar client dropout rates regardless of whether they accepted clients’ problem definitions (27%) or not (32%), whereas experienced counselors who did not accept clients’ problem definitions had a much higher dropout rate (59%) than those who did (17%).

TABLE 11.9

Data Types and Data Analysis


	 

	Independent Vatiable


	Dependent Variable

	Categorical

	Continuous


	Categorical

	Chi-square analysis

	Logistic regression analysis


	 

	Loglinear analysis

	 


	 

	Logit analysisa

	 


	Continuous

	Analysis of variance

	Multiple regression analysis






	a

	If the distribution of scores on the dependent variable meets certain requirements, dichotomous dependent variables can be analyzed by ANOVA or the t-test. See Lunney, 1970, and Myers, DiCecco, White, & Borden, 1982.





Data Types and Data Analysis

Let’s conclude our discussion of correlational research by tying together a set of concepts from this chapter and the previous chapter. Think of variables as providing two types of data—categorical (nominal level) and continuous (interval and ratio level)—and as being either the independent or dependent variables in a study. The two types of data and two roles for variables result in the four combinations shown in Table 11.9. Each combination of categorical or continuous independent variable and categorical or continuous dependent variable has an appropriate statistical procedure for data analysis. Be sure to use the right form of statistical analysis for the combination of data types that you have in your research.
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Chapter Summary

Correlational research methods can be used to test hypotheses that are not amenable to experimental investigation, either because the constructs used as independent variables cannot be manipulated or because manipulation of the independent variables would be unethical. This chapter reviewed the nature of correlational research and the principal methods of correlational research.

Except for special forms of multiple regression analysis, correlational research methods assume that the relationship between the independent and dependent variables are linear and additive. A number of factors can have adverse effects on the sizes of correlation coefficients. The reliability of measures puts a ceiling on the size of the correlation between their scores, and restriction in the range of scores attenuates the correlation. Outliers can either artificially inflate or deflate the correlation depending on their relation to the bulk of the scores. Differences in subgroups in the participant sample can result in a correlation for the entire sample that misrepresents the relationship between the variables in the subgroups. When conducting research with multifaceted constructs, one should generally treat the facets of the construct as separate variables rather than combine them into a general index of the construct. Using a general index can obscure the unique relationships of the facets to the dependent variable and make it impossible to detect interactions among the facets.

Although simple correlation is the basis for all correlational research, most studies use more complex techniques. A difference in the slope of the relationship between two variables in different groups represents an interaction between the grouping variable and the variables being tested. Partial correlation determines the relationship between two variables when the effects of a third variable are controlled.

Multiple regression analysis (MRA) examines the relationships among the members of a set of predictor variables to a criterion variable. Simultaneous MRA provides an equation that most accurately predicts the criterion variable using all the predictor variables. Hierarchical MRA allows the researcher to partial out multiple predictors from the relationship between another predictor and the criterion. Because it controls the effects of the partialed predictors, hierarchical MRA is best suited for hypothesis testing. Stepwise MRA has a number of statistical flaws and should not be used. MRA provides three types of information on the relationship between the predictor variables and the criterion variable. The multiple correlation coefficient (R) is an index of the size of the relationship between the predictor variables as a set and the criterion. A predictor’s regression coefficient is an index of the size of its relationship with the criterion. Change in R2 indicates the amount of variance in the criterion that is accounted for by adding a predictor variable to hierarchical regression. Multicollinearity is a potential problem in MRA that stems from high correlations among the predictor variables. Multicollinearity can result from having multiple measures of a construct in the set of predictor variables, from natural confounds, or from sampling error, and it can be overcome by deleting redundant variables from the predictor set or by combining multicollinear predictors into a single variable. MRA is useful as an alternative to ANOVA when the independent variables are correlated or when the independent variables are continuous rather than categorical. Although continuous variables can be transformed into categories, this procedure can have an adverse impact on the research.

Logistic regression analysis is analogous to MRA but is used with a nominal level (categorical) dependent variable. It also incorporates fewer statistical assumptions than does MRA. Multiway frequency analysis can be used when both the independent and dependent variables are measured at the nominal level. Types of multiway frequency analysis include chi-square analysis, loglinear analysis, and logit analysis.
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Suggestions for Further Reading
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Grimm, L. G., & Yarnold, P. R. (Eds.). (1995).Reading and understanding multivariate statistics. Washington, DC: American Psychological Association.

Tabachnick, B. G., & Fidell, L. S. (2007). Using multivariate statistics (5th ed.). Boston, MA: Pearson.

Chapters 2 and 7 in Grimm and Yarnold’s book provide excellent nontechnical introductions to multiple regression analysis and logistic regression analysis. Tabachnick and Fidell cover these topics (plus multiway frequency analysis) in more technical detail and also provide examples of how to carry out these analyses using two statistical packages, SAS and SPSS (now PAWS). Cohen et al. provide a detailed analysis of the issues involved in conducting and interpreting the results of multiple regression analyses, including analyses the incorporate nonlinear and interaction effects.

Marsh, H, W., Dowson, M., Pietsch, J., & Walker, R. (2004). Why multicollinearity matters: A reexamination of relations between self-efficacy, self-concept, and achievement. Journal of Educational Psychology, 96(3), 518–522.

Marsh and colleagues provide an example of the ways in which multicollinearity can lead to incorrect interpretation of the results of research.
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Key Terms

Additivity

Attenuation

Bivariate regression

Change in R2

Criterion variable

Curvilinear relationship

Hierarchical multiple regression analysis

Intercept

Latent variable

Linearity

Logistic regression analysis

Logit analysis

Loglinear analysis

Median split

Multicollinearity

Multiple correlation coefficient

Multiple regression analysis

Multiway frequency analysis

Outlier

Partial correlation

Predictor variable

Regression coefficient

Restriction in range

Simultaneous multiple regression analysis

Slope

Zero-order correlation
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Questions for Review and Discussion



	1.

	Describe the circumstances in which the correlational research strategy would be preferable to the experimental strategy. What can correlational research tell us about causality?



	2.

	Describe the effects of each of these factors on the size of the correlation coeffi cient:






	a.

	Low reliability of the measures



	b.

	Restriction in range



	c.

	Outliers



	d.

	Subgroup differences in the correlation between the variables






	4.

	For the factors listed in Question 2, describe how you can determine if a problem exists and describe what can be done to rectify the problem.



	5.

	Find three recent journal articles on a topic that interests you that used correlational research. Did the researchers report whether they checked for the potential problems listed in Question 2? If they found any, did they take the appropriate steps? If they did not check, how would the presence of each potential problem affect the interpretation of their results?



	6.

	If you find a significant difference between groups, such as men and women, in the size of the correlation between two variables, how should you interpret the finding?



	7.

	Explain why it is generally undesirable to combine the facets of a multifaceted construct into an overall index. Describe the circumstances under which it might be useful to combine facets.



	8.

	Describe the purpose of partial correlation.



	9.

	Describe the forms of multiple regression analysis (MRA) and the purpose for which each is best suited.






	a.

	Describe the type of information that each of the following provide about the relationship between the predictor variables and the criterion variable in MRA:



	b.

	The multiple correlation coefficient (R)



	c.

	The standardized regression coefficient (β)



	d.

	The unstandardized regression coefficient (B) d Change in R2






	10.

	What is multicollinearity? Describe its effects. How can you detect and deal with this problem?



	11.

	Describe the circumstances under which MRA is preferable to ANOVA.



	12.

	What is a median split? Why is it undesirable to use a median split to transform a continuous variable into a categorical variable?



	13.

	How is logistic regression analysis similar to MRA and how is it different?



	14.

	When should a researcher use multiway frequency analysis?



	15.

	How does the nature of the independent and dependent variables affect the form of data analysis you should use?
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Factor Analysis, Path Analysis, and Structural Equation Modeling
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In Chapter 11 we described some of the basics of correlational research; in this chapter we examine some extensions of those basic methods. The first topic we address is factor analysis, a set of techniques for determining the extent to which a set of variables represents a single underlying hypothetical construct. Exploratory factor analysis starts with a set of variables and searches for relationships among them; confirmatory factor analysis starts with a hypothesis about the pattern of relationships among a set of variables and tests that hypothesis. We then provide an overview of methods for testing mediational hypotheses. Mediational hypotheses (or models) propose that one or more variables come between an independent variable and a dependent variable in a causal sequence. For example, Event → Interpretation of event → Response to event represents a mediational model in which the way in which a person interprets an event (as, say, threatening versus nonthreatening) affects how the person responds to the event.

The overviews we present here are very brief and are intended to give you a framework to use when reading journal articles and other publications that utilize these methods. This chapter may also give you ideas for your own research. However, the application of these methods to data you collect entails many issues and complexities that we do not address here; you should take a class on these methods and consult a statistical expert before using them yourself.
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Exploratory Factor Analysis

The term factor analysis refers to a set of statistical techniques used to examine the relationships among a set of intercorrelated variables, such as responses to items on a measure of a hypothetical construct. In using factor analysis one assumes that the variables are intercorrelated because they reflect one or more underlying dimensions or factors. For example, responses to items on a measure are assumed to be correlated with one another because each item reflects an aspect of the construct being measured, as illustrated in Figure 12.1. In the figure, the circle represents the hypothetical construct (which cannot be directly observed) and the rectangles represent responses to the items on the measure (which are directly observed). Arrows go from the construct to the items because people’s responses to the items are assumed to be caused by their status on the construct, such as a high or low level of self-esteem. Another technique, principal components analysis, is very similar to exploratory factor analysis, differing primarily in some statistical assumptions, so our discussion will focus on the more commonly used exploratory factor analysis.
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FIGURE 12.1

Relationship of Items on a Measure to the Hypothetical Construct Being Measured.

In an exploratory factor analysis, the five items should form a single factor because scores on the items are caused by a single underlying construct.


Box 12.1 Items for an Attitude toward Computer Scale



	 

	 




	1.

	I look forward to using a computer in my work.




	2.

	I’m afraid of computers.




	3.

	I feel more competent working with computers than do most people.




	4.

	I dislike computers.




	5.

	I could create a simple database on a computer.




	6.

	People are becoming slaves to computers.




	7.

	Soon our lives will be controlled by computers.




	8.

	I feel intimidated by computers.




	9.

	Computers are dehumanizing to society.




	10.

	Computers can eliminate a lot of tedious work for people.




	11.

	The use of computers is enhancing our standard of living.




	12.

	Computers are a fast and efficient means of gathering information.




	13.

	I avoid computers as much as possible.




	14.

	Computers will replace the need for working people.




	15.

	Computers are bringing us into a bright new era.




	16.

	Soon our world will be completely run by computers.




	17.

	Life is easier because of computers.




	18.

	I feel that having a computer would help me in my work.




	19.

	I prefer not to learn how to use a computer.




	20.

	I would like to own, or do own, a computer.




Source: Items adapted from Heinssen, Glass, and Knight (1987); Meier (1988); Nickell and Pinto (1986); and Popovich, Hyde, Zakrajsek, and Blummer (1987).



Exploratory factor analysis is a statistical technique that can be applied to a set of variables to identify subsets of those variables in which the variables in a subset are correlated with each other but are relatively uncorrelated with the variables in the other subsets. These subsets of variables are called factors. At a conceptual level, factors represent the processes that created the correlations among the variables. For example, a factor might represent a hypothetical construct, such as attitudes toward computers. Computer attitudes could be assessed by a set of items, such as those shown in Box 12.1. People who have similar attitudes toward computers should respond to the items in the same way, leading to correlations among the responses to the items. Exploratory factor analysis can examine the correlations among the responses to determine the extent to which responses to items are interrelated; the more strongly the item responses in a set are interrelated, the more likely it is that they represent one construct. If an exploratory factor analysis finds more than one factor in a set of variables, the factors might represent different constructs or different facets of a single multifaceted construct. For example, as we discuss later, the 20 items in Box 12.1, all of which deal with attitudes toward computers, represent four factors: feelings of anxiety related to using computers, perceived positive effects of computers on society, perceived negative effects of computers on society, and the personal usefulness of computers.

This section briefly examines the uses of exploratory factor analysis in research and the issues to consider when conducting or reading about exploratory factor analysis. For more detailed but still relatively nontechnical discussions of these issues, see Bryant and Yarnold (1995), Tabachnick and Fidell (2007), and Thompson (2004).

Uses of Exploratory Factor Analysis

At the most general level, exploratory factor analysis is used to summarize the pattern of correlations among a set of variables. For example, the 190 correlations among the scores on the 20 items in Box 12.1 can be summarized in terms of the four factors underlying those correlations. In practice, exploratory factor analysis can serve several purposes (Fabrigar, Wegener, MacCallum, & Strahan, 1999), two of which (data reduction and scale development) tend to predominate.

Data reduction. One use of exploratory factor analysis is to condense a large number of variables into a few variables to simplify data analysis. If you have a large number of correlated dependent variables in a study, it can be easier to understand the results if they are presented in terms of a few factors rather than many individual variables. Consider, for example, the question of whether there are sex differences in attitudes toward computers. You could administer a questionnaire composed of the items in Box 12.1 to men and women and test to see if there are sex differences in response to each item, but it could be difficult to draw overall conclusions from the results of 20 statistical tests. In contrast, it would be easier to draw conclusions from tests for sex differences on the four factors those items represent.

Scale development. The second major use of exploratory factor analysis is in the development of scales for measuring hypothetical constructs. As noted in Chapter 6, a scale should represent only one construct or be composed of subscales, each of which represents a construct or facet of a construct. After a set of items have been chosen for use on a scale, the scale developers administer the items to groups of people. The developers then use exploratory factor analysis to determine if responses to the items intercorrelate in the way they theoretically should. That is, exploratory factor analysis is one tool that can be used to examine the structural validity of a measure. For example, if a scale is supposed to measure just one construct, an exploratory factor analysis should find just one factor, which would represent that construct. If it finds more than one factor, the scale developers can discard the items that are not related to the factor that represents their construct. Similarly, if a scale is designed to measure more than one facet of a construct, there should be a factor for each facet.

Considerations in Exploratory Factor Analysis

Exploratory factor analysis is a very heterogeneous technique: There are multiple approaches to determining the number of factors underlying a set of correlations and multiple ways of simplifying those factors so that they can be easily interpreted (Tabachnick & Fidell, 2007). Consequently, there are a large number of opinions about the “right” way to conduct a factor analysis. The following discussion focuses on the more common questions that arise in factor analysis and on the most common answers to these questions. These points are illustrated with a factor analysis of responses to the 20 items shown in Box 12.1

Number of research participants. A major concern in exploratory factor analysis is the stability of the factors found—that is, the likelihood that a factor analysis of scores on the same items from another sample of people will produce the same results. One factor that influences stability is the number of respondents on which an exploratory factor analysis is based. There are no hard and fast rules for determining an adequate sample size, but most authorities recommend having at least 10 participants per item with a minimum of 200 to 300 participants (Tabachnick & Fidell, 2007). There were 314 respondents to the items in Box 12.1, which is an adequate sample size.

Quality of the data. The quality of the data also affects factor stability. Because exploratory factor analysis is based on correlations, all the factors noted in Chapter 11 as threats to the validity of correlational research—outliers, restriction in range, and so forth—also threaten the validity of a factor analysis. Multicollinearity is also a problem in factor analysis because a large number of extremely high correlations leads to problems in the mathematics underlying the technique.

The correlation matrix of the scores on the items to be factor analyzed should include at least several large correlations, indicating that sets of item responses are interrelated. Tabachnick and Fidell (2007) recommend not conducting an exploratory factor analysis if there are no correlations larger than .30. Because examining the correlations in a large matrix can be cumbersome, you can also examine the determinant of the correlation matrix, a statistic available in most factor analysis computer programs. The closer the determinant is to zero, the higher the correlations among the variables, and the more likely you are to find stable factors.

Examination of the distributions of scores for the sample factor analysis found no outliers. The correlation matrix contained many high correlations but did not exhibit multicollinearity. The determinant of the matrix was .0002. These results indicated that the matrix was highly “factorable.”

Factor extraction and rotation. The term extraction refers to the method used to determine the number of factors underlying a set of correlations. Factors are extracted in order of importance, which is defined as the percentage of variance in the variables being analyzed that a factor can account for. The first factor accounts for the most variance, the second factor for the next largest percentage of variance, and so forth. An exploratory factor analysis will initially extract as many factors as there are variables, each accounting for a decreasing percentage of variance. A number of extraction methods exist, but all give very similar results with high-quality data and a reasonable sample size (Tabachnick & Fidell, 2007).

The term rotation refers to the method used to clarify the factors once they are extracted. With unrotated factors it can be difficult to see which variables are associated with, or “load on,” which factor, because any variable can appear to be associated with more than one factor. Rotation minimizes these multiple loadings. There are two general categories of rotation. Orthogonal rotation forces factors to be uncorrelated with one another; oblique rotation allows factors to be correlated. There are several specific types of rotation in each category; however, like the different methods of extraction, different methods of rotation within the same category provide equivalent results with high-quality data and an adequate sample size (Tabachnick & Fidell, 2007). As a practical matter, Tabachnick and Fidell note that most researchers start an exploratory factor analysis with principal components extraction and varimax rotation (a type of orthogonal rotation) and move on to other methods based on the outcome of the initial analysis. For example, if the results of the initial analysis indicated that the factors might be correlated, the researchers could conduct another analysis using oblique rotation. However, other experts suggest starting with oblique rotation because if the factors are in fact uncorrelated, an oblique rotation will show that (Fabrigar et al., 1999). We used principle components analysis with varimax rotation for the example factor analysis because of the ease of interpreting the results provided by these methods.

Number of factors. In a perfect world, the results of an exploratory factor analysis would be able to tell you, “There are X number of factors underlying this correlation matrix, and that’s all.” Unfortunately, it’s not always easy to decide how many factors there “really” are underlying a set of correlations. The decision is as much a matter of judgment as statistics, so different researchers might have different interpretations of exploratory factor analyses of the same data. Even so, there are some guidelines that you should use. The most commonly used guidelines are based on the eigenvalues associated with the factors. A factor’s eigenvalue represents the percentage of variance in the variables being analyzed that can be accounted for by that factor; the larger a factor’s eigenvalue, the more variance it accounts for. Generally, factors with eigenvalues of less than 1 are considered unimportant, and the default procedure for most computer programs is to rotate only those factors with eigenvalues greater than 1. The initial results of the sample factor analysis showed four factors with eigenvalues greater than 1.

Sometimes, however, an exploratory factor analysis results in a large number of factors with eigenvalues greater than 1. For example, one of us once conducted an exploratory factor analysis of 61 variables that had 13 factors with eigenvalues greater than 1. Because the goal of exploratory factor analysis is to reduce a large number of variables to the smallest reasonable number, the next step was to use the scree plot to determine the appropriate number of factors to interpret. The scree plot consists of plotting the eigenvalue of each factor against its order of extraction. Figure 12.2 shows the scree plot for the first 12 factors found in the sample analysis. Generally, the scree plot will decline sharply, then level off. For example, the scree plot in Figure 12.2 levels off after the fourth factor. The point at which the scree plot levels off indicates the optimal number of factors in the data. After conducting the scree plot, the researcher reruns the factor analysis, constraining the number of factors to be rotated to the number indicated by the scree plot.
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FIGURE 12.2

Plot of Eigenvalues for Exploratory Factor Analysis of Items in Box 12.1.

There are four eigenvalues greater than 1 and the plot levels off after Factor 4, indicating that four factors should be rotated.

A third approach, generally considered to be superior to the first two, is parallel analysis (Hayton, Allen, & Scarpello, 2004). In parallel analysis, researchers create a random data set with the same number of observations and variables as the real data set. They then conduct a factor analysis of the random data to compute the eigenvalues; because the random data set has the same number of variables as the real data, it will produce the same number of eigenvalues. This process is conducted at least 50 times to create a set of random eigenvalues. The researchers then compute the mean of each of the random eigenvalues and compare each mean random eigenvalue to its equivalent real eigenvalue. That is, the researchers compare mean random eigenvalue 1 with real eigenvalue 1, mean random eigenvalue 2 with real eigenvalue 2, and so forth. Only factors whose real eigenvalues are larger than the equivalent mean random eigenvalue are interpreted. The reasoning behind this procedure is that any real eigenvalues that are less than or equal to their mean random equivalues could have occurred by chance. In the sample factor analysis, all four eigenvalues that were greater than 1 were also larger than their mean random equivalents. Therefore, the eigenvalues-greater-than-1 rule, the scree plot, and parallel analysis all indicated that there were four factors in the sample data of Box 12.1.

Interpreting the factors. The result of an exploratory factor analysis is a matrix of factor loadings such as that shown in Table 12.1 for the sample analysis. The loadings represent the correlation of each item with the underlying factor; therefore, higher factor loadings show stronger associations with a factor. Most authorities hold that an item should have a loading of at least .30 to be considered part of a factor, although the stricter criterion of .40 is often used. As a practical matter, the cutoff for factor loadings can be set relative to the size of the loadings: A large number of high loadings justifies a higher cutoff. For example, 88% of the factor loadings greater than .30 in Table 12.1 are also greater than .50, so it would be reasonable to use .50 as a cutoff for this analysis. Therefore, we can say that Factor 1 consists of Items 1, 2, 3, 4, 5, 8, and 13; that Factor 2 consists of Items 6, 7, 9, 14, and 16; that Factor 3 consists of Items 10, 11, 12, 15, and 17; and that Factor 4 consists of Items 1, 18, 19, and 20.

TABLE 12.1

Results of an Exploratory Factor Analysis of the Items in Box 12.1
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Having decided which variables load on which factors, you must decide what the factors mean—that is, what construct underlies the variables—and name the factors. Factor interpretation and naming are completely judgmental processes: You examine the items that load on a factor and try to determine the concept common to them, giving more weight to items that have higher absolute value factor loadings (that is, ignoring the factor loadings’ plus or minus signs). For example, Factor 1 in Table 12.1 appears to represent anxiety about using computers, Factor 2 appears to represent perceptions of computers’ negative impact on society, Factor 3 appears to represent perceptions of computers’ positive impact on society, and Factor 4 appears to represent the perceived personal utility of computers.

Note two characteristics of the factor loadings shown in Table 12.1. First, a loading can be either positive or negative; positive loadings indicate positive correlations with the factor, negative loadings indicate negative correlations. Typically, items with negative loadings are worded in the opposite direction of items with positive loadings. Consider, for example, Item 8, which loaded positively on Factor 1, and Item 3, which loaded negatively. A high score on Item 8 (“I feel intimidated by computers”) indicates a high degree of anxiety, whereas a high score on Item 3 (“I feel more competent working with computers than do most people”) indicates a low degree of anxiety.

The second notable characteristic of the factor loadings in Table 12.1 is that an item can load on more than one factor: Items 1, 4, 13, and 19 have loadings greater than .30 on both Factor 1 and Factor 4. A large number of items loading on two factors indicates that the factors are correlated and suggests that an oblique rotation might be appropriate for the data.

Factor scores. At the outset of this discussion of exploratory factor analysis, we noted that one of its purposes is to reduce a large number of variables to a smaller number. This is done by computing factor scores, respondents’ combined scores for each factor. Factor scores can be computed in two ways. The first is to have the factor analysis computer program generate factor score coefficients for the items. These coefficients are standardized regression coefficients that predict the factor score from Z scores on the items: Multiply each participant’s Z score on each item by its factor score coefficient for a factor, and sum the resulting products to obtain the participant’s factor score for that factor. Typically, one uses only the items that one considers to have loaded on the factor—that is, items with factor loadings above the cutoff. When all the items use the same rating scale (such as a 1-to-7 scale), you can use a simpler process: Reverse score items with negative loadings and sum participants’ scores on the items that load on each factor, just as one sums the scores on the items of a multi-item scale. You can then use factor scores as the dependent variables in other analyses of the data.

Exploratory factor analysis can be a very powerful tool for data reduction and for understanding the patterns of relationships among variables. However, it is also a very complex tool, and so you should undertake a factor analysis only after becoming familiar with the complexities of the technique and under the guidance of someone well-versed in its use.
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Confirmatory Factor Analysis

Confirmatory factor analysis is, in a way, the mirror image of exploratory factor analysis. In exploratory factor analysis, one examines a set of item scores to see what dimensions underlie the items and which items load on which dimensions. In confirmatory factor analysis, one hypothesizes the dimensions a set of items will load on and uses statistical analyses to confirm (or refute) that hypothesis. Because confirmatory factor analysis is a form of factor analysis, many of the same statistical considerations apply to it, including adequate sample size, data quality, and lack of multicolinearity. Researchers use confirmatory factor analysis for two principal purposes, hypothesis testing and measure validation. Goodness-of-fit indices are used to assess how well these purposes are accomplished.

Hypothesis Testing

Different theories concerning a particular psychological phenomenon sometimes postulate different patterns of relationship among variables encompassed by the theories. For example, Cunningham, Nezlek, and Banaji (2004) were interested in whether different forms of prejudice—such as racial prejudice, anti-gay prejudice, and anti-Semitism—are expressions of a single psychological process (which they refer to as generalized ethnocentrism) or whether the different forms of prejudice are essentially unrelated because they spring from different psychological roots. Cunningham and colleagues also wanted to see if using explicit and implicit measures (see Chapter 6) of prejudice would produce the same results and how closely explicit and implicit generalized ethnocentrism were related to one another. They hypothesized that different forms of prejudice did, in fact, stem from generalized ethnocentrism and that explicit and implicit generalized ethnocentrism would be positively correlated. In factor analysis terms, they hypothesized that measures of different types of prejudice would load on two generalized ethnocentrism factors, one for the explicit measures and one for the implicit measures, and that the two factors would be correlated.

Cunningham and colleagues (2004) tested their hypotheses by collecting data from 206 research participants. Although this sample size is near the low end of recommendations made by experts (which range from 150 to 500; Schumacker & Lomax, 2004), it was nonetheless adequate. Participants completed self-report measures of prejudice against African Americans, prejudice against homosexuals, anti-Semitism, and ethnocentrism (prejudice against ethnic and nationality groups other than one’s own); their implicit attitudes toward these groups were assessed using the Implicit Association Test (see Chapter 6). Cunningham and colleagues also included some other variables in their study, but we will focus on their confirmatory factor analysis of prejudice measures.

Table 12.2 shows Cunningham and colleagues’ (2004) results in tabular form. Similar to the results of an exploratory factor analysis (see Table 12.1), the results of a confirmatory factor analysis can be presented as columns of factor loadings. However, because researchers using confirmatory factor analysis often (but not always) hypothesize that a variable will load on only one factor, no loadings are calculated for the other factors. As Table 12.2 shows, Cunningham and colleagues found the two factors they hypothesized, one for explicit measures and one for implicit measures, and that the two factors were positively correlated. Although confirmatory factor analysis allows one to test the statistical significance of factor loadings and inter-factor correlations, Cunningham and colleagues did not report that information. The researchers’ hypothesized model of the relationships among the variables they studied fit the data very well (we will discuss the concept of goodness-of-fit shortly), providing further support for their hypotheses. Their results indicate then, that various prejudices stem from a single psychological factor (generalized ethnocentrism), that this holds for both explicit and implicit prejudices, and that explicit and implicit generalized ethnocentrism are positively related.

TABLE 12.2

Results of Cunningham, Nezlek, and Banaji’s (2004) Confirmatory Factor Analysis of Types of Prejudice


	 

	Explicit Generalized Ethnocentrism

	Implicit Generalized Ethnocentrism


	Modern racism

	.68

	 


	Anti-gay attitudes

	.63

	 


	Attitudes toward the poor

	.63

	 


	Anti-Semitism

	.68

	 


	Ethnocentrism

	.90

	 


	Black-White IAT

	 

	.47


	Gay-straight IAT

	 

	.49


	Rich-poor IAT

	 

	.48


	Christian-Jewish IAT

	 

	.47


	American-foreign IAT

	 

	.57


	Factor correlation

	.47

	 






	Note:

	IAT = Implicit Association Test (see Chapter 6). Data are from Cunningham et al. (2004), Figure 2.





Figure 12.3 presents Cunningham and colleagues’ (2004) results in the form of a diagram, in which rectangles represent observed variables (or measured variables), in this case the various prejudice measures, and the circles represent the latent variables (or factors) underlying the measured variables. The term latent variable refers to a variable that is not directly measured but which is estimated statistically from scores on measured variables. In a diagrammatic presentation of confirmatory factor analysis results, factor loadings are shown next to the arrows running from the latent variable to each of the measured variables; the direction of the arrows indicates that the latent variable is the hypothesized cause of the measured variables. The double-headed arrow between the latent variables indicates that those variables are hypothesized to be correlated and the correlation coefficient for that relationship is shown next to the arrow.

Measure Validation

In Chapter 6 we discussed several aspects of validity of measurement, including structural validity and generalizability. Confirmatory factor analysis can be used to assess both aspects.
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FIGURE 12.3

Diagram of the Results of Cunningham, Nezlek, and Banaji’s (2004) Confirmatory Factor Analysis of Types of Prejudice.

Note: Error terms have been omitted for clarity. Rectangles represent the measured variables (the various measures) and the circles represent the latent variables (or factors) underlying the measured variables.

Structural validity. As you will recall, the concept of structural validity deals with the extent to which the dimensionality of a measure reflects the dimensionality of the construct it is measuring. The initial assessment of the structural validity of a new measure is based on an exploratory factor analysis of scores on a preliminary set of items. This analysis reveals the basic structure that underlies a set of items; to the extent that this structure matches the structure proposed by the theory of the construct being measured, there is evidence for structural validity. Confirmatory factor analysis provides additional evidence of structural validity by using data from new samples of research participants to determine if the factor structure revealed by the exploratory factor analysis can be replicated. The hypothesis in the replication research is that factor structure found in the exploratory factor analysis will be replicated in the new data set. The results of such a confirmatory factor analysis can be presented in either tabular or diagrammatic form as in Table 12.1 and Figure 12.3, with the items on the measure being treated as the measured variables. As with the case of hypothesis testing, goodness-of-fit indices allow one to assess how well the factor structure in the new data set matches the hypothesized structure and the statistical significance of the loadings can be tested.

Generalizability. Generalizability of measurement refers to the extent to which a measure provides similar results across time, research settings, and populations. As we saw in Chapters 6 and 8, differential validity—a situation in which a measure exhibits greater validity for one population group than another—is an important concern in the generalizability of measurement, especially in the cross-cultural context. To be cross-culturally valid, a measure should (among other characteristics) have an equivalent structure in the populations in which it is used (Chen, 2008). Confirmatory factor analysis can be used to assess cross-cultural generalizability by testing the invariance (or similarity) of a measure’s structure across groups (e.g., Byrne, 2010). To test structural invariance, one starts with a hypothesized structure, usually the structure found for the population in which the measure was first developed, say U. S. college students. One then collects a new set of data from that population and from the new population in which the measure is to be used, say English-speaking Chinese college students in Hong Kong. A confirmatory factor analysis is conducted for the data in both groups and the equality of various structural parameters from the confirmatory factor analyses, such as factor loadings and inter-factor correlations, is tested statistically. Equality of parameters across groups indicates that the structure of the measure generalizes across those groups.

Evaluating Goodness of Fit

One means of evaluating the success of a confirmatory factor analysis is by assessing a confirmatory factor analysis model’s goodness-of-fit. The concept of goodness-of-fit derives from the fact that confirmatory factor analysis tests a hypothesized factor structure against the structure that exists in a data set. The fit (or match) between the hypothesized structure and the actual structure is one indicator of the accuracy of the hypotheses. There are a large number of statistical indexes that one can use to assess model fit, each of which has its strengths and limitations (e.g., Byrne, 2010; Schumacker & Lomax, 2004). However, four seem to be the most commonly used (Thompson, 2004): the chi-square test, the root mean square error of approximation (RMSEA), the normed fit index (NFI), and the comparative fit index (CFI). Because only the chi-square test can be evaluated for statistical significance, researchers commonly calculate several goodness-of-fit indices and evaluate a model based on the extent to which they agree.

The chi-square test and RMSEA evaluate the degree to which the parameters of a model can reproduce aspects of the data: the better the degree of reproduction, the more accurate the model. Because the ideal fit is no difference between the reproduced and actual data, in the best case χ2 would equal zero; in practice, a statistically non-significant X2 value is considered indicative of a good fitting model. One shortcoming of the chi-square test is that it is sensitive to sample size, such that, all else being equal, larger samples produces larger χ2 values. As a result, in some cases models that, in fact, fit the data well produce statistically significant χ2 values. In contrast, RMSEA is not sensitive to sample size but cannot be tested for statistical significance. There are, however, guidelines for evaluating RMSEA. Like χ2, RMSEA should ideally be zero, with values less than or equal to .05 indicating a good fit, values greater than .05 but less than or equal .10 indicating an adequate fit, and values greater than .10 indicating a poor fit.

The NFI and CFI take a different approach to assessing fit. The null hypothesis for a confirmatory factor analysis model is that none of the variables are related to any of the others. The NFI and CFI compare the model found in the CFA to this null model. In contrast to the chi-square test and RMSEA of approximation, for NFI and CFI larger values are better, to a maximum possible value of 1.0. As with RMSEA, NFI and CFI cannot be tested for statistical significance, but evaluation guidelines exist: values greater than or equal to .95 indicate a good fit, values greater than .90 but less than .95 indicate an adequate fit, and values less than .90 indicate a poor fit.

Cunningham and colleagues (2004) used the chi-square test, RMSEA, NFI, and CFI to evaluate the results of their confirmatory factor analysis. They found that χ2(29) =17.29 (which was not statistically significant), RMSEA = 0.00, NFI = 1.00, and CFI = 1.00. Taken together, the results of these tests indicated a model with an excellent fit to the data, and so the researchers could have great confidence that in their results. Finally, one can compare how well two confirmatory factor analysis models fit the same data. Recall that Cunningham and colleagues (2004) hypothesized that there would be a correlation between the explicit and implicit generalized ethnocentrism factors. In confirmatory factor analysis, one can test such a hypothesis by comparing the fit of a model without correlated factors to a model that includes correlated factors by comparing the chi-square values for the models; because a difference in chi-squares is also a chi-square value, a model that has a significantly smaller χ2 value fits the data better than a competing model. Cunningham et al. used this technique and found that the difference χ2(1) = 71.44, p .001, confirming their hypothesis of correlated factors.
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Testing Mediational Hypotheses

In addition to testing the factor structure of a set of variables, correlational methods can be used to test mediational hypotheses; in fact, as we will see, confirmatory factor analysis is part of one such method. As we noted in Chapter 1, theories do not always postulate direct relationships between variables. Instead, they sometimes postulate that an independent variable (I) affects a mediating variable (M), which in turn affects the dependent variable (D); that is, I → M → D. For example, Condon and Crano (1988) postulated that the well-established relationship between attitude similarity and liking—the more similar someone’s attitudes are to our own, the more we like the person—is mediated by a third variable, the assumption that the other person likes us. That is, similarity → assumed reciprocity of liking → attraction. In this section, we discuss some ways in which such mediational models can be tested: the causal steps strategy, path analysis, and structural equation modeling.

The Causal Steps Strategy

Condon and Crano’s (1988) model is an example of the simplest form of mediation, one involving only three variables. A mediational situation potentially exists when I is correlated with both D and M and when M is correlated with D (Baron & Kenny, 1986; Judd & Kenny, 2010; Kenny, Kashy, & Bolger, 1998). Simple mediation is often tested using the causal steps strategy for testing, which employs a set of multiple regression analyses. The steps of this analysis are:



	•

	Compute the unstandardized regression coefficient for the relationship between I and M (this is coefficient a).



	•

	Compute the unstandardized regression coefficient for the relationship between M and D (this is coefficient b).



	•

	Multiply coefficient a by coefficient b (= ab) and divide this product by its standard error (see Kenny et al., 1998, p. 260, for the formula for the standard error); this procedure is called the Sobol test. If ab is statistically significant, one can conclude that M mediates the relationship between I and D.




As an example of the use of this method, consider Preacher and Hayes’s (2008) analysis of data from Kalyanaraman and Sundar’s (2006) study of factors that influence Internet users’ preferences for Web portals. One of Kalyanaraman and Sundar’s hypotheses was that liking for a Web portal was a function of the extent to which users perceived the portal to be customized to their needs. They also hypothesized that users’ perceptions of the control they had over interactions with the portal would mediate the relationship between perceived customization and liking; that is, higher perceived customization —> higher perceived control —> greater liking for the portal. Using Kalyanaraman and Sundar’s data, Preacher and Hayes calculated the unstandardized regression coefficient for the relationship between perceived customization and perceived control (coefficient a) to be 0.401 and the unstandardized regression coefficient for the relationship between perceived control and liking for a portal to be 0.301 (coefficient b), with ab = 0.121. The standard error for ab was 0.044, so that ab divided by its standard error was 2.733, p = .006; these results support the mediational hypothesis.

Path Analysis

Mediational models only sometimes take the form of the simple three-variable case; more commonly, mediational models hypothesize more than one mediating variable. Such models may propose that two or more variables mediate the relationship between an independent and dependent variables, as is the case with the model shown in Figure 12.4 (which we will discuss shortly). Mediational hypotheses may also propose causal chains, such as I → M1 → M2 → D, or a combination of simultaneous and sequential mediators. Models such as these can be tested using path analysis. Path analysis can also be used in prospective research to examine patterns of correlation across time. Finally, path analysis can be combined with confirmatory factor analysis to permit path analysis of relationships using latent variables.

Path analysis uses sets of multiple regression analyses to estimate the strength of the relationship between an independent variable and a dependent variable controlling for the hypothesized mediating variables. This method is called path analysis because the lines indicating the hypothesized relationships in diagrams such as Figure 12.4 are referred to as paths, and the regression coefficients for the relationships as path coefficients. The terms causal analysis or causal modeling are also sometimes used to refer to path analysis; however, these terms are misleading because, although the models do represent hypothesized causal relationships, they are most often tested using correlational methods. One can only draw causal conclusions from them when one or more of the independent variables included in the analysis has been manipulated. In those cases, only the results for the manipulated variable can be interpreted in causal terms.
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FIGURE 12.4

Path Analysis Diagram for Meyer and Mulherin’s (1980) Analysis of the Attributional Model of Response to a Request for Help.

Causes perceived to be controllable lead to more anger and less sympathy, which lessen the likelihood of helping.

Consider the model shown in Figure 12.4, in which arrows lead from hypothesized causes to their effects. Drawing on Weiner’s (1986) attribution theory, Meyer and Mulherin (1980) postulated that the way in which Person A responds to a request for help from Person B depends on the degree to which Person A perceives the cause of Person B’s need for help to be under Person B’s control: the greater the perceived controllability, the less likely Person A is to help. However, the theory also holds that the relationship between perceived controllability and helping is mediated by Person A’s emotional responses of anger and sympathy. Models such as these are tested statistically in two ways. First, the significance of each hypothesized path (indicated by solid lines in Figure 12.4) is tested, and any possible paths that are hypothesized not to exist, such as the path from controllability directly to helping in Meyer and Mulherin’s (1980) model (indicated by the broken line in Figure 12.4), should also be tested to ensure that they are not significant. Second, equations can be developed to reconstruct the correlation matrix for the variables from the path coefficients and the reconstruction can be evaluated using the same goodness-of-fit indexes used in confirmatory factor analysis. There are a number of statistical computer packages that can be used to analyze data for path models (e.g., Byrne, 2010; Schumacker & Lomax, 2004).

In Meyer and Mulherin’s (1980) research, participants read one of several scenarios and were instructed to imagine that an acquaintance asked for a loan to help pay for his or her rent. In these scenarios, perceptions of controllability were manipulated by changing the supposed cause of the need for a loan. For example, in one scenario the acquaintance said that he was short of money because he had missed work due to illness (an uncontrollable cause). In another scenario, he said that he had missed work because he had not felt like go to a work for a few days (a controllable cause). The participants then rated the scenarios they read on how controllable they thought the cause of the acquaintance’s need was, how angry and sympathetic they felt toward the acquaintance, and how likely they would be to lend the acquaintance money. The researchers found a zero-order correlation of r =-.62 between perceptions of controllability and likelihood of helping, indicating that participants who saw the cause of the need as more controllable said that they would be less likely to help. However, as shown in Figure 12.4, Meyer and Mulherin also found that feelings of anger and sympathy mediated the relationship between perceived controllability and likelihood of helping: With anger and sympathy controlled, the relationship between anger and controllability was reduced to r = -.14.

Structural Equation Modeling

Structural equation modeling (SEM) combines path analysis with confirmatory factor analysis (Kaplan, 2000). SEM applies confirmatory factor analysis to multiple measures of each construct used in a path model to estimate for each research participant a latent variable score representing the construct. For example, each participant might complete three depression inventories (manifest variables), which jointly represent the latent variable of depression. Latent variables are assumed to be measured with less error than are any of the individual observed variables; the rationale is that true score variance on the latent variable that is missed by one manifest variable will be picked up by another. The technique then estimates the path coefficients for the relationships among the latent variables.
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FIGURE 12.5

Results of Reisenzein’s (1986) Latent Variables Path Analysis of the Attributional Model of Response to a Request for Help.

Compare with the results of Meyer and Mulherin’s (1980) observed-variables path analysis shown in Figure 12.4.

For example, Reisenzain (1986) used SEM to replicate Meyer and Mulherin’s (1980) path analysis of Weiner’s model of helping behavior. His results are shown in Figure 12.5. Like Meyer and Mulherin, Reisenzein used an experimental manipulation to create different levels of perceived controllability of the need for help. He measured each variable in the model—perceived controllability, sympathy for the person needing help, anger toward the person needing help, and likelihood of helping the person—with three items. These items are indicated in Figure 12.5 by the squares labeled C1, C2, and so forth; arrows lead from the ovals representing the latent variables to the squares representing the items for those variables because the unobserved latent variables are assumed to cause the observed item scores.

Reisenzein (1986) evaluated the fit of his model using the chi-square test and the Bentler-Bonett Index (BBI), which is interpreted in the same way as the normed fit index described earlier. Reisenzein found that χ2(58) = 67.28 (which was not statistically significant) and that BBI = 0.95. The values of both of these indexes indicate that the model fit the data well. If you compare Figure 12.6 with Figure 12.4, you can see that Reisenzein’s research replicated Meyer and Mulherin’s (1980) results. Although the path coefficients are not identical (and one would not expect them to be given the methodological differences between the studies), the pattern of results is the same: Perceptions of controllability lead to more anger (indicated by the positive path coefficient) and less sympathy (indicated by the negative path coefficient) and increased anger led to decreased intentions to help whereas increased sympathy led to increased intentions to help.
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FIGURE 12.6

Prospective Correlation Analysis.

A significant path coefficient from A1 to B2 indicates that Variable A may have time precedence over Variable Bs

Prospective Research

Prospective research examines the correlation of a hypothesized cause at Time 1 with its hypothesized effect at Time 2 to investigate the time precedence of a possible causal variable (Barnett & Gotlib, 1988). As shown in panel (a) of Figure 12.6, this kind of analysis takes the form of a path model. Variable B at Time 2 (B2) has at least two possible causes, Variable A at Time 1 (A1) and Variable B at Time 1 (B1); the double-headed arrow represents their correlation. B1 is included as a cause of B2 for two reasons. First, B1 is an extraneous variable relative to A1 and an alternative explanation to A1 as a cause of scores on B2 because people who score high on Variable B at Time 1 are likely to score high on Variable B at Time 2, regardless of the effects of Variable A. Second, B1 represents other, unmeasured, causes of Variable B—Variables X, Y, and Z in Figure 12.6. It would be best, of course, to include Variables X, Y, and Z directly in the model as extraneous variables, but they might be either unknown or too difficult to measure. The question, then, is whether if, with B1 controlled, A1 has a significant relationship to B2; in other terms, is the partial correlation of A1 with B2controlling for B1 greater than zero?

For example, panel (b) of Figure 12.6 shows the results of a study conducted by Lydon and Dunkel-Schetter (1994). These researchers wanted to know if the clarity of a sonogram increased pregnant women’s feelings of attachment to their fetuses. They measured the women’s feelings of attachment immediately prior to the mothers’ undergoing an ultrasound examination and immediately afterward measured the clarity of the sonogram (which the mothers saw in real time) by asking the mothers to list the parts of the fetus’s body that they had seen. Clarity was operationally defined as the number of body parts listed. Attachment was again measured 7 to 10 days after the examination. As shown in panel (b) of Figure 12.6, Time 1 level of attachment was correlated with sonogram clarity (r = .32), indicating that women with higher initial attachment levels reported having seen more body parts; attachment at Time 1 was also highly correlated with attachment at Time 2 (r = .77). Sonogram clarity had a zero-order correlation of r = .56 with attachment at Time 2, and the significant path coefficient of .36 indicated that clarity could explain 12% of the variance in Time 2 attachment in addition to the variance explainable by presonogram attachment. Thus, mothers who reported seeing more fetal body parts during their ultrasound examinations had higher levels of attachment to their fetuses at Time 2 than did mothers who reported seeing fewer body parts even when initial level of attachment was controlled. By the way, initial level of attachment was high for all mothers, averaging 3.7 on a 5-point scale.

Although prospective correlational research can be useful in identifying the potential time precedence of one variable over another, one must draw conclusions cautiously: Some unmeasured third variable may be the cause of Variable A and thus be the ultimate, hidden, cause of variable B (Cook & Campbell, 1979). In addition, as discussed next, path analysis and SEM have a number of limitations that one must always take into account.

Limitations on Interpretation

Although path analysis and SEM can be an extremely useful data analysis tools, there are a number of limitations on the interpretation of their results (Cliff, 1983). We want to emphasize two of them.

Completeness of the model. The first limitation deals with the completeness of the model being tested. The issue of completeness includes two questions: (a) Are all relevant variables included? (b) Are there any curvilinear or nonadditive relationships? Because path analysis and SEM examine the patterns of partial correlations among variables, addition or deletion of a variable, or omission of an important variable, can radically change the pattern of results. Scarr (1985) provides an example of this situation. She first shows that a model predicting children’s IQ scores at age 48 months from maternal positive discipline and positive control (for example, use of reasoning rather than physical punishment) adequately fits data collected from 125 families—panel (a) in Figure 12.7. However, if maternal IQ scores and educational level are added to the model as hypothesized causes of discipline and control, then the only significant predictor of child IQ score is maternal IQ score—panel (b) in Figure 12.7. Maternal IQ score is correlated with both discipline and control, and it is more highly correlated with child IQ score than are the other two variables. Therefore, with maternal IQ score partialed out, discipline and control have no relationships to child IQ score. You should therefore be certain that all relevant variables are included in a path or SEM model before conducting the analysis. Note that including variables that are not relevant (but might be) will not change the conclusions drawn from the analysis. For example, Scarr (1985) goes on to show that the ability of maternal positive discipline to predict child’s social adjustment is not substantially reduced by adding maternal IQ score and educational level to the model.
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FIGURE 12.7

Effect of Adding Variables in a Path Model.

Adding mother IQ score and mother education to the model makes the paths from mother positive discipline and mother positive control to child IQ score at age 4 nonsignificant. Nonsignificant paths have been omitted for clarity.

Most path and SEM models assume strict linearity and additivity; that is, they do not consider the possibility of curvilinear relationships or interactions. It is possible to include such factors in path models, but they can be difficult to compute and interpret (e.g., Schumacker & Lomax, 2004). If different models are hypothesized for different participant groups or experimental conditions, separate path models can be tested for each group or condition (e.g., Elliot & Harackiewicz, 1994). One can then test whether the two models are different, which would support the interaction hypothesis, or similar, which would contradict the hypothesis (e.g., Byrne, 2010).

Alternative models. The second limitation on the interpretation of path analyses and SEM concerns the fit of a model to the data: It is entirely possible that more than one model will fit the data equally well (Breckler, 1990). For example, considerable research has been conducted on the relationship between religious fundamentalism and prejudice. Generally, people who score high on fundamentalism also score high on prejudice, although the size of the correlation has been diminishing over time (Hall, Matz, & Wood, 2010). One explanation that has been proposed for the relationship is that fundamentalism is related to prejudice because it is also related to right-wing authoritarianism, a social ideology that is also related to prejudice (e.g., Whitley & Kite, 2010). However, as shown in Figure 12.8, there are at least three ways in which fundamentalism, authoritarianism, and prejudice could be related to one another: (a) being raised in a fundamentalist religion increases the likelihood of a person’s acquiring an authoritarian ideology, which then leads to prejudice; (b) authoritarianism and fundamentalism are correlated with each other although neither causes the other and either both are possible causes of prejudice or only one remains as a possible cause after the other is controlled; and (c) authoritarianism, fundamentalism, and prejudiced are intercorrelated because all are caused by an unknown third variable. The implication of this example is that when conducting a path analysis or SEM you should test not only your preferred model but also any plausible alternative models. These alternatives include different arrangements of possible causal sequences, including reverse causation and reciprocal causation.
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FIGURE 12.8

Three Theoretical Models of the Relationships Among Religious Fundamentalism, Right-Wing Authoritarianism, and Prejudice.

Bear in mind that some alternative models might be ruled out by logic (for example, weight cannot cause height) or prospective correlations (for example, if Variable A does not predict Variable B across time, Variable A does not have time precedence over Variable B). In addition, sometimes experiments can be designed to eliminate specific causal possibilities or to demonstrate causality. In fact, it is not uncommon for the independent variable in a path model to be a manipulated variable. For example, Condon and Crano (1988) manipulated the apparent similarity in attitudes between the participants in their research and the person the participants were evaluating, and Meyer and Mulherin (1980) and Reisenzein (1986) manipulated the reason why the person described in the scenario needed help. Under these conditions, one can conclude that the independent variable causes the mediating and dependent variables. What one cannot conclude with certainty is that the mediating variable causes the dependent variable, only that the mediating variable is correlated with the dependent variable. However, other research that manipulates the mediating variable as an independent variable could reveal a causal relationship.
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Chapter Summary

Factor analysis consists of a set of statistical techniques used to examine the relationships among a set of intercorrelated variables. Exploratory factor analysis examines the pattern of correlations to find subsets of variables whose members are related to one another and are independent of the other subsets. It is used to reduce a larger number of variables to a smaller number for data analysis and to determine if the items on a scale represent one or more than one construct. Important considerations in factor analysis include having an adequate sample size, having a set of variables that are strongly intercorrelated but not multicollinear, choice of factor extraction and rotation methods, determining the number of factors to interpret, and the interpretation of those factors. In confirmatory factor analysis, one hypothesizes the dimensions responses to a set of items will load on and uses statistical analyses to confirm (or refute) that hypothesis. Confirmatory factor analysis can test hypotheses about the relations among sets of variables and can be used to evaluate the structural validity and generalizability of a measure. One can evaluate the success of a confirmatory factor analysis using a variety of goodness-of-fit indexes.

Mediational models hypothesize that an independent variable causes a mediating variable which, in turn, is the cause of the dependent variable. Simple, three variable hypotheses can be tested using the causal steps strategy, which is based on multiple regression analysis. More complex hypotheses are tested using path analysis or structural equation modeling, which combines path analysis with confirmatory factor analysis to examine relationships among unmeasured latent variables derived from confirmatory factor analyses of multiple measures of the variables. Path and structural equation models can also be used to test the time precedence of a proposed causal variable. When interpreting the results of path analyses, it is essential to ensure that the model being tested is complete and that no alternative models fit the data.
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Key Terms

Causal steps strategy

Confirmatory factor analysis

Eigenvalue

Exploratory factor analysis

Factor (in factor analysis)

Factor analysis

Factor loading

Factor score

Goodness-of-fit

Latent variable

Observed variable

Parallel Analysis

Path analysis

Prospective research

Scree plot

Structural equation modeling
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Questions for Review and Discussion



	1.

	What is factor analysis? What is the difference between exploratory and confirmatory factor analysis?



	2.

	How is exploratory factor analysis used in research? What are the important issues to consider when conducting an exploratory factor analysis?



	3.

	Find an exploratory factor analysis that was conducted in a research area that interests you. How well did the researchers meet the conditions for a good factor analysis? Explain in your own words the goal of the factor analysis and the meaning of the results the researchers obtained.



	4.

	How is confirmatory factor analysis used in research?



	5.

	Find a confirmatory factor analysis that was conducted in a research area that interests you. How well did the researchers meet the conditions for a good factor analysis? Explain in your own words the goal of the factor analysis and the meaning of the results the researchers obtained.



	6.

	What does the term goodness-of-fit mean? What is its role in confirmatory factor analysis and path analysis?



	7.

	What is a mediational hypothesis? How does a mediational hypothesis differ from one that proposes a moderating variable? How can mediational hypotheses be tested in research?



	8.

	What is path analysis? Find a path analysis that was conducted in a research area that interests you. Explain in your own words the goal of the path analysis and the meaning of the results the researchers obtained.



	9.

	What is prospective research? What role does path analysis play in prospective research?



	10.

	What is a latent variable? How does structural equation modeling differ from path analysis?



	11.

	What issues should one bear in mind when interpreting the results of a path analysis?



	12.

	Think back to Chapter 9, in which we discussed how to test hypotheses about the effects of moderator variables. How does the concept of moderation differ from the concept of mediation? What is the most appropriate way in which to the effect of a hypothesized moderator variable?
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The Single-Case Research Strategy
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As we discussed in Chapter 2, the single-case research strategy makes an intensive study of a single person, group, organization, or culture. Single-case research can take the form of either a case study or a single-case experiment. Both forms of research focus on a single instance of the phenomenon under study. However, case study research usually focuses on an event in an unconstrained natural context, whereas the single-case experiment is usually carried out in a more controlled environment with the researcher manipulating the independent variable. In this chapter, we review the role of single-case research in psychology, examine the factors that affect the validity of the conclusions that one can draw from single-case research, discuss some of the factors that influence the design of case studies and single-participant experiments, and conclude with a look at how data from single-case research are analyzed.
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The Role of Single-Case Research in Psychology

Although many areas of behavioral science, such as sociology, anthropology, educational research, and organizational research, have made considerable use of the single-case research strategy, it has long been out of favor in most areas of psychology. As a prelude to a general discussion of single-case research, in this section we provide a brief history of single-case research in psychology, present some of the objections made to its use by many experimental psychologists, and discuss the ways in which single-case research can be useful to researchers.

Some History

Psychological research today is dominated by the group comparison approach exemplified by experimental and correlational research strategies. This approach defines psychological knowledge in terms of the average behavior of groups of people (the nomothetic perspective) rather than on patterns of individual behavior (the idiographic approach). In sharp contrast, the founders of psychological research in the last half of the 19th century, such as Ebbinghaus, Hall, and Wundt, studied individual behavior (Barlow, Nock, & Hersen, 2009; Danziger, 1990). Reports of psychological research published at that time listed the data for individual research participants rather than the mean scores that one finds today, and often identified the participants by name.

In addition, the research frequently included repeated measurement of the phenomena of interest to document individual change over time. In their history of trends in psychological research, Barlow et al. (2009) note that in the early 20th century researchers began to change their focus to the average behavior of groups of people. This change came as a result of the emergence of the field of mental measurement, which required the determination of population average scores on measures so that people could be assessed relative to that average. The psychological testing movement spurred the development of descriptive statistics, including correlational methods, in the first quarter of the 20th century. The group focus became the norm with the development of modern inferential statistics in the 1920s and 1930s.

These statistical procedures allowed researchers to compare the average scores of groups of people—both naturally occurring groups such as women and men and groups formed for experimental research—and provided relatively objective tools for deciding if differences found between groups were real or due to chance: the statistical significance criterion. While these changes were taking place, some psychologists retained their focus on the individual. Many researchers who conducted experiments on sensory and perceptual processes continued to analyze data from individual research participants and some clinical psychologists conducted treatment research by means of uncontrolled case studies. However, unlike experimental research that focused on individual behavior, these case studies did not specify the operational definitions of variables and took no steps to avoid the confounding of variables. These problems, coupled with a tendency for case study researchers to make exaggerated claims on the basis of limited evidence, brought the case study methodology into disrepute.

By the 1940s and 1950s, however, clinical psychologists’ training began to include more background in research methodology, leading to greater emphasis on control in clinical research. Because the group comparison approach was the model for well-controlled psychological research, clinical research shifted to that model. However, by the 1960s, disenchantment with the approach began to set in. Three major objections developed to the use of group comparison methods in clinical research (Barlow et al., 2009). First, questions were raised about the ethics of withholding or delaying treatment for members of no-treatment control groups. Second, for some diagnoses it was often impossible to find the relatively large number of patients required for group comparison research. Finally, the individual became lost in the group average. Clinical practice focuses on the individual, so some practitioners began to ignore group-based clinical research, which they saw as irrelevant to their needs. In addition, clinicians are interested in patterns of change over time, and group comparison research rarely takes a longitudinal approach.

This disenchantment led, in the 1960s and 1970s, to a renewed interest in single-case research and in the development of criteria for well-controlled case studies and single-case experiments (Barlow et al., 2009; Kazdin, 2011); this process continues today. To a large extent, these developments have taken place in the context of the behaviorist school of psychology, especially in the fields of behavior therapy, behavior modification, and applied behavior analysis. Consequently, most single-case experiments deal with the behavioral treatment of clinical disorders and emphasize behavioral observation as a measurement modality. However, as we noted in Chapter 2, the single-case research strategy can be applied to other areas of psychology, such as cognition, human development, organizational behavior, and group processes, and it can be used with other measurement modalities, such as self-report and physiological measures (see, for example, Barlow et al., 2009; Yin, 2004, 2009).

Current Status of Single-Case Research

The use of single-case research is on the rise, especially in evaluation research (Yin, 2009). Nonetheless, the validity of the strategy is still being debated, with opponents emphasizing its weaknesses and supporters emphasizing its strengths. Before discussing the conduct of single-case research, let’s review some of these points, which we discussed in more detail in Chapter 2.

Objections to single-case research. The relative unpopularity of single-case research in psychology is probably due to three problems commonly attributed to the strategy by researchers trained in the group comparison tradition (Yin, 2009). Both case study research and single-case experiments are perceived as exhibiting a lack of generalizability. The argument is that it is impossible to generalize from a single case to people in general. However, as Barlow et al. (2009) and Yin (2009) point out, and as we discussed in Chapter 8, use of the experimental or correlational strategy provides no guarantee of generalizability. Generalizability comes from replication, and the generalizability of single-case research can be tested through replication just as can the generalizability of research based on other strategies. Three other criticisms are leveled specifically at case study research. The first is that case study research lacks rigor, that it is too uncontrolled. Although many published case studies have been poorly controlled, leaving room for alternative explanations for their findings, controls can be instituted that enhance the internal validity of case study research (Kratochwill, Mott, & Dodson, 1984). A second criticism is that case studies can be used only for exploratory or hypothesis developmental purposes and cannot explain how or why an outcome occurred (Yin, 2009). However, Yin (2004) provides several examples of case studies that both describe and explain an outcome. The third criticism of case study research is that it takes too long to conduct. Although anthropological studies of whole cultures can take years, other case study research is not necessarily so time consuming. In addition, one advantage of the case study is its ability to provide a longitudinal, in-depth analysis of a phenomenon.

Uses of single-case research. Single-case research can play an important role in the development of psychological knowledge. As we have already noted, the single-case research strategy is a necessity for idiographic research and is often the only tool available for studying rare phenomena. It can also provide great depth of understanding through its longitudinal approach to data collection. Case studies are especially useful in providing in-depth information because they frequently take into account the environmental, social, and historical contexts of the behavior being studied and make use of data sources, such as records, documents, and interviews, not usually included in other types of research. Single cases can also show the limitations of theories by bringing to light cases that contradict general theoretical propositions. Finally, even relatively uncontrolled case studies can provide hypotheses for testing in more controlled research strategies and can bring to light previously undiscovered phenomena.
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Validity Criteria in Single-Case Research

As we noted earlier, case study research has long been perceived to be sloppy and lacking in control, and so to be of minimal value as a source of useful information about human behavior and psychological processes. In addition, Kazdin (2011) points out that singlecase research is especially vulnerable to the internal validity threats of history and maturation because of its longitudinal nature and its usual lack of a control condition to assess these types of changes. Clinical research is also vulnerable to statistical regression because it often deals with extreme cases. However, many problems associated with single-case research can be rectified if researchers plan their studies carefully. Fifteen criteria, which can be divided into the five categories shown in Table 13.1, can be used to evaluate the internal validity of case studies and single-case experiments (Kratochwill & Levin, 1992; Kratochwill et al., 1984; Yin, 2009). As noted in the table, several of these criteria are present in all single-case experiments. The criteria emphasize the impact and breadth of the effect of an intervention as means of ruling out chance effects and confounds as explanations for changes in the dependent variables.

TABLE 13.1

Validity Criteria for Single-Case Research


	 

	Criterion

	Lower Validity

	Higher Validity


	Measurement Criteria

	Objectivity

	Subjective

	Objective*


	 

	Dependent variables

	One

	Multiple


	 

	Sources of information

	One

	Multiple


	 

	Assessments

	Two

	Frequent*


	Replication Criteria

	Number

	None

	Multiple


	 

	Cases

	Homogenous

	Heterogeneous


	Control Criteria

	Baseline case or observation

	None

	Multiple


	 

	Control for specific alternative

	None

	Multiple


	 

	explanations

	 

	 


	Impact Criteria

	Problem type

	Acute

	Chronic


	 

	Magnitude

	Small

	Large


	 

	Timing

	Delayed

	Immediate


	 

	Follow-ups

	None

	Multiple


	Treatment Criteria

	Degree of control

	None/observed

	Manipulated*


	 

	Standardization

	Low

	High*


	 

	Implementation

	No monitoring

	Frequent monitoring




*Present in all single-case experiments.

Note: Adapted from Kratochwill, Mott, and Dodson, 1984, p. 62.

Measurement Criteria

As in all forms of research, proper measurement is essential to the validity of single-case research. Four measurement criteria for validity are objectivity of measurement, use of multiple dependent variables, use of multiple sources of information for the dependent variables, and frequent assessment of the dependent variables.

Objectivity. Kratochwill et al. (1984) and Yin (2009) note that a major shortcoming of much case study research is the use of informal, subjective data, such as the researcher’s impressions of the effect of an independent variable, rather than more formal, objective measures of the dependent variable. As we noted in Chapter 5, formal measures help researchers avoid the problem of observer bias and can be tested for reliability and validity. Measurement validity can be enhanced by the use of multiple dependent variables, multiple measures of each variable, and frequent assessment of the variables.

Multiple dependent variables. One indicator of the breadth of an effect is the number of dependent variables affected by it. If the researcher measures only one outcome and finds an apparent effect, that effect could be the result of chance factors or a confound. However, if a number of dependent variables all change in the manner predicted by the theory on which the research is based, then it becomes less likely all the changes were due to chance or confounds. Most theories predict relatively broad effects for their independent variables. Hackman and Oldham’s (1980) theory of work design, for example, holds that the more skills a job requires, the extent to which a worker does a complete task rather than just part of it, the more important the task, the more independence the worker has, and the more feedback the worker has on the quality of the work, the higher will be work motivation, job satisfaction, and work effectiveness. A case study test of an implementation of the theory could therefore assess three dependent variables, two of which are psychological states and the third of which is behavioral.

Multiple sources of information. The single-case researcher should try to use as many sources of information as possible for each dependent variable (Yin, 2009). McKee et al. (2009) conducted a case study of football players whose untimely deaths appeared to be related to neurological deterioration stemming from repeated brain trauma when they were active players. The researchers’ analysis included variables such as number of years of play and age of symptom onset, as well as the presence of early indicators of brain damage, such as mood disorders and memory loss. They also verified the actual brain damage using autopsies. It is also sometimes possible to get information about an individual from several people who have opportunities to observe the person. Ollendick (1981), for example, studied the effectiveness of a treatment for reducing the occurrence of a child’s tics by having both the child’s mother and teacher keep records of occurrences. However, researchers should be careful to ensure that all informants are unbiased and are providing reliable assessments (Achenbach, 2006). Official records can also be a source of information. For example, businesses keep records of costs, productivity, and rates of employee turnover and absences; the first two provide direct indicators of work effectiveness, and the last two can be used as indirect indicators of job satisfaction and motivation. Artifacts—things that people produce either intentionally or unintentionally—can provide physical evidence of the effect of an independent variable. For example, wastage of raw materials is a negative indicator of work effectiveness in manufacturing: the more waste, the less effective the work. Finally, documents other than official records, such as letters, news reports, even graffiti, can be a source of information. Graffiti, for example, could be used as an indicator of the level of morale in a factory. Personal documents, such as letters, diaries, or blogs offer a snapshot of everyday life in a specific time period. As we noted in Chapter 6 in the discussion of multiple operationism, the more sources of evidence that are available about the effect of an independent variable and the greater the extent to which the different sources of evidence lead to the same conclusion, the more confidence we can have in the conclusions drawn from the research.

Frequent assessment. Finally, the more often the dependent variable is assessed during the research, the easier it is to rule out some alternative explanations. For example, if assessments are made only at the beginning and end of a study, then history or maturation could account for any changes observed over the course of the study. However, if the study concerns an intervention, then assessments can be made before the intervention, during the course of the intervention, and following the intervention. Such continuous data collection allows you to determine if change is associated with the onset of the intervention, thus reducing the likelihood of a history confound. The data also allow assessment of the impact criteria described below, helping to rule out maturation as an alternative explanation. The use of continuous assessment requires careful selection of sources of information. Highly intrusive measures, such as questionnaires and physiological measures, might induce reactivity that could threaten the validity of the study. Consequently, observations and records might be better suited as sources of information for more frequent assessments.

Replication Criteria

In Chapter 5, we showed that replication is an important tool in research, helping to determine the generalizability and limits of research findings. Replication cases should be as different from each other as possible (heterogeneous) rather than similar to each other (homogeneous; Kratochwill et al., 1984). Successful replication across a diverse set of cases demonstrates the robustness of a phenomenon, and failures to replicate can be compared to successful replications to determine the boundary conditions of a phenomenon. Research on the success of an educational innovation, for example, might include urban, suburban, and rural schools to determine if the innovation is effective for different populations of children. Clinical research would seek heterogeneity on both patient variables, such as sex, ethnicity, and socioeconomic status, and therapist variables, such as level of experience. To the extent that the hypothesis is supported across these variations in case characteristics, the results are more generalizable.
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FIGURE 13.1

Replicated Case Study Research.

Cases are selected to test the generalizability of findings.

Yin (2009) has developed a model for replicated case study research, shown in Figure 13.1, that can also be applied to single-case experiments. Following the model discussed in Chapter 5, researchers use theory to develop a set of hypotheses. These hypotheses provide a basis for selecting cases that can provide data to test them and a basis for determining the dependent variables to use and the best sources of information for each dependent variable. The researchers then conduct the case studies and write up the results for each study. Finally, the researchers compare the results across the cases to draw conclusions about the hypothesis and to determine the implications of those conclusions for theory and application.

Control Criteria

A major objection to case study research is that it is impossible to assess the impact of an independent variable because there is no control or comparison condition to use as a baseline.

However, as Yin (2009) points out, a situation analogous to the experimental and control conditions of experimental research can be achieved by including both test cases and control cases in case study research. A test case, like the experimental condition in an experiment, allows the researcher to observe what happens when the independent variable is present and so could have an effect on the dependent variable. A control case, like the control condition in an experiment, allows the researcher to observe what happens in the absence of the independent variable. A comparison of the two types of cases helps rule out many threats to internal validity, as does the comparison of the experimental to the control condition in an experiment. Just as a complete test of a hypothesis in experimental research might require more than one control group, so might case study research require more than one control case.

Yin (1994) gives the example of a case study test of the hypothesis that when computers are used in school districts for both administrative and instructional purposes, then the overall rate of computer usage will increase, but that the use of computers for either purpose alone will have no effect. As shown in Table 13.2, a complete test of this hypothesis requires that at least three cases be compared: one in which computers are used for both administrative and instructional purposes, one in which computers are used for administration only, and one in which computers are used for instruction only. Only if all three predictions shown in Table 13.2 are borne out will the hypothesis be fully supported.

TABLE 13.2

Use of Replication in Case Study Research to Test a Hypothesis




	Hypothesis: Joint instructional and administrative use of computers in a school district leads to increasing use of computers over time.


	Case

	Role in Study

	Prediction


	Joint use of computers

	Test case

	Increase in computer use


	Administrative use only

	Control case

	No increase in computer use


	Instructional use only

	Control case

	No increase in computer use




Note: Based on Yin, 1994.

Control cases can also help the researcher discriminate among possible explanations for a phenomenon. For example, Szanton (1981) studied attempts by university-based and non-university groups to help cities deal with urban problems. One set of studies demonstrated that university-based groups were unable to help cities solve a variety of problems. A second set of studies showed that non-university-based groups also failed to help cities, demonstrating that the failures in the first group of cases were probably not due to the academic location of the advisers. A third set of studies showed that university groups had been successful in helping private enterprise, demonstrating that university-based advisers could be successful. A final group of studies dealt with university groups that had been successful in advising cities, comparing these cases to the failure cases to identify boundary conditions that limit the success of university-based advice to city governments.

It is important to bear in mind that the use of control cases is not always desirable. For example, the use of control cases in clinical research raises the same ethical concerns as the use of no-treatment control groups that we discussed in Chapter 3. In both situations, the researcher must carefully weigh the value of the knowledge to be gained from a control condition or case against the potential harm that could arise from leaving a problem untreated.

Impact Criteria

In treatment-outcome research, the magnitude of the impact that a treatment has is an indicator of the degree to which history, maturation, and statistical regression might be threats to the validity of the research (Kazdin, 2011): The greater the impact of a treatment, the less likely the change is due to these factors. Kratochwill et al. (1984) list three indicators of impact. A treatment is more likely to be the cause of a change in a chronic problem than an acute problem. Chronicity is itself an indicator that maturation is not affecting the problem, because the problem has not ameliorated over time without intervention. A large impact is more indicative of possible causality than is a small impact because statistical regression is more likely to bring about a small apparent change than a large apparent change. A treatment that has an immediate impact is more likely to be valid than one that has a delayed impact because it is unlikely that a historical event was coincident with the treatment (a possibility that can be further checked through replication), and maturation effects tend to appear in the form of gradual change over time rather than immediate change.

The impact of a treatment can also be tested through follow-up assessments. The effects of many treatments are expected to endure after the treatment itself has been terminated. The longer the effects of the treatment remain and the greater the long-term effects of the treatment, the more effective the treatment is.

Treatment Criteria

Three aspects of the treatment can affect the validity of intervention research (Kratochwill et al., 1984). The first aspect is the degree of control that the researcher has over the treatment. In the ideal case, the researcher can manipulate the treatment as the independent variable in a single-case experiment; in other cases, the researcher can only observe what happens when a treatment occurs naturally. For example, clinical researchers might be able to decide exactly when treatment will start for a patient and, in a complex treatment program, exactly when each phase of the program will begin. Controlling the onset of treatment allows researchers to establish a pretreatment baseline against which to compare changes in the dependent variable. Second, treatments should be standardized as much as possible. That is, a specific treatment plan should be developed that adheres exactly to the theory whose propositions are being tested. For example, an organizational intervention based on Hackman and Oldham’s (1980) theory of job design must be carefully planned so that all the elements the theory holds to be essential for success are included. Such detailed plans (also called protocols) also allow other researchers to replicate the research exactly.

Finally, researchers must ensure that the treatment is implemented exactly as described in the protocol. Implementation failures are special risks when the treatment is carried out by people other than the researchers. Therapists implementing a test protocol in a clinic, for example, might deviate from the protocol without realizing it if the protocol requires them to do things that they are not used to doing. In organizations, people might resist the implementation of programs that they do not agree with or perceive as threats to their positions in the organization. Researchers must therefore carefully monitor the implementation of the treatment plan to ensure that the treatments given match the treatment plan and are therefore in accordance with the theory being tested. Treatments that deviate from the protocol do not provide a valid test of the theory being investigated.

When researchers are careful to meet these measurement, control, replication, impact, and treatment criteria, high-validity single-case research is an achievable objective. Let’s now see how these criteria can be operationalized in case studies and single-case experiments.
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Case Study Research

Yin (2009) notes that the case study is, perhaps, the most difficult type of research to define. This difficulty arises because case studies can be used for a number of purposes. One purpose is descriptive, providing a narrative, detailed description of the events that take place in a situation. For example, Kidder (1981) described how a group of engineers invented and developed a new computer. A major focus of Kidder’s work was on the interpersonal dynamics of the design team and how pressures from other parts of the organization, such as the marketing department, affected the design process. Other case studies are explanatory, testing the effectiveness of theories and models as explanations of events. Janis (1972), for example, compared the group processes involved in good and bad political decisions as a means of testing a theory of decision making. Finally, evaluation case studies, perhaps the type most commonly used in psychology, assess the effectiveness of a clinical or other intervention. This section reviews factors to consider in choosing the cases to include in a case study research project and some issues to consider in collecting case study data. Yin (2009) provides a detailed outline of how to conduct case study research.

Choosing Cases to Study

With the validity criteria just described in mind, the researcher can evaluate potential cases to include in a case study research project.

Select for validity. As we discussed in Chapter 5, it is impossible to conduct a perfect piece of research because it is impossible to meet all the criteria necessary for perfection simultaneously; one must make tradeoffs among the criteria. Let’s examine a few of the issues that can arise in trying to balance the demands of the validity criteria of case study research.

Ideally, the researcher wants to manipulate the independent variable, even in case study research. One criterion for choosing cases, then, is to look for situations in which it is possible to do so. For example, in a clinical or organizational intervention, the intervention is the manipulated independent variable. If the nature of the research makes manipulation impossible, then test cases must be chosen that represent the presence of the independent variable as you would have operationally defined it if you had been able to manipulate it. That is, you decide on your operational definition of the independent variable before choosing cases and use only those cases that match the operational definition. If no cases can be found that represent an exact match with the operational definition of the independent variable, then you must decide if any cases are reasonably close to the ideal operational definition. You can then choose the best-fitting cases from among those, but you must also take into account any effects of not having an exact operational definition of the independent variable. For example, the operational definition you end up using might not completely fit the operational definition implied by the theory that you are testing. In that case, you must take the difference in operational definitions into account when deciding what implications your results have for the theory.

As we noted earlier, heterogeneity of cases helps in determining the generalizability of the results of case study research and so should be a criterion for choosing replication cases. However, when the research includes control cases, be careful to ensure that each test case has a control case as similar to it as possible. The less well the test and control cases match on extraneous variables, the more plausible extraneous variables become as alternative explanations for any differences between cases. Therefore, seek heterogeneity among test cases, but match each test case with a similar control case.

A final consideration in selecting cases is access or the opportunity to collect data. Cases selected for research should allow the opportunity for continuous assessment, the use of multiple sources of information, and appropriate follow-ups. Regardless of how ideal a case seems to be on other characteristics, one that does not allow for proper data collection is of minimum usefulness.

Units of analysis. It is frequently possible to view behavior as being carried on at more than one level of aggregation. For example, in studying group decision making you can focus either on the decisions made by the group as a unit or on the decisions made by the individual group members who contributed to the group decision. One example of this process is a jury’s verdict, which is a single group-level decision based on 12 individual decisions. When studying behavior that can be viewed in terms of more than one level of aggregation, the researcher must decide on the level or levels at which to collect data. For example, should one study the collective decision of a jury or the individual decisions of its members? The answer to this question, which is based on the goals of the research, indicates the unit of analysis for the study: the level of aggregation at which data are to be collected (Yin, 2009).

In experimental and correlational research, the individual research participant is usually the unit of analysis. When a case study focuses on a single person, that person is the unit of analysis. However, if the research is conducted in a group or organizational context, there may be many possible units of analysis. For example, a case study of a labor union could focus on the union as a whole, on one of its locals, on the workers in a company represented by the local, on work groups within the company, or on individuals within work groups. Choice of the unit of analysis should be driven by the research question or hypothesis: What unit does the question deal with? For example, Smith and Kleinman (1989) wanted to determine the strategies that medical students used to deal with forms of stress peculiar to their studies. Some of these stresses stemmed from having to handle cadavers in their human anatomy lab, which violates the social norm that prohibits people from touching the unclothed bodies of strangers. They conducted their research with members of medical school classes. However, their unit of analysis was not the class as a group but, rather, the individual students in the class about whom and from whom they collected data. As Yin (2009) notes, if you cannot readily identify the appropriate unit of analysis for your study, your research question likely needs to be narrowed or otherwise more clearly defined.

In addition to focusing on a single unit of analysis, it is sometimes possible to conduct an embedded case study, which deals with the same question or hypothesis for different units of analysis, comparing results across units. For example, one could study the processes by which individual jurors make guilty-or-not-guilty decisions and the processes by which those individual decisions lead to a verdict by the jury as a whole. However, it might not be feasible to conduct an embedded case study even when it might be desirable. For example, Smith and Kleinman (1989) found it was not possible to study group processes that help people to deal with stress—such as social support—among the medical students they studied because a social norm existed that forbade students and faculty from discussing the students’ emotional responses to their medical school experiences.

Data Collection

Regardless of the research strategy you use, you must take great care in collecting your data to ensure its validity. This principle is especially true for case study research. If you have access to large numbers of research participants, as is often true of experimental and correlational research, it is fairly easy to restart data collection if a problem develops. In case study research, however, you may have only one opportunity to collect data and so must make the most of it. You must therefore plan the research carefully, actively search for data that might disconfirm your hypotheses, and maintain a chain of empirical evidence to support the conclusions you draw.

Plan carefully. To maximize the validity of your data, you must formulate a data collection plan well before data collection begins. This plan should include the dependent variables that will be used, the operational definitions for each variable, and the sources of information for each operational definition. Table 13.3 shows an excerpt from a hypothetical collection plan for a study using job satisfaction as a dependent variable.

The plan should also specify when data will be collected from each source. Although data collection as an overall process should take place throughout the course of the study, the timing of collection from each source should be designed so as to disrupt the natural course of events in the situation as little as possible. For example, if the study in Table 13.3 were scheduled to last 6 months, questionnaires might be used at the beginning, in the middle, and at the end to minimize demands on the research participants, and interviews might be conducted throughout the study, but with no source being interviewed more than three times. Observations could be made on a daily basis, and records could be checked weekly. When planning data collection, whenever possible the researcher should consult with people at the case study site to get their input on the optimal timing for each type of data collection. For example, although a researcher might want to consult absenteeism records weekly, the personnel office might collate those data only on a biweekly basis.

TABLE 13.3

Excerpt From a Hypothetical Data Collection Plan




	Dependent Variable: Job Satisfaction


	Operational Definition:

	Expressed Attitudes

	Absenteeism


	Sources of information

	Questionnaire completed by all workers

	Records kept by personnel office


	 

	Observation of work behavior and workers’ on-the-job remarks

	Observation in work areas


	 

	Interviews with selected workers

	Interviews with selected workers (to ensure that dissatisfaction is a cause of absenteeism in this factory)


	 

	Interviews with supervisors

	Interviews with supervisors (same goal)


	 

	Interviews with selected workers’ spouses

	Interviews with selected workers’ spouses (same goal)




Although a carefully planned case study is the ideal, detailed planning is not always possible. For example, a clinician might unexpectedly encounter an unusual case or discover a novel but effective form of therapy during a course of treatment. In such situations, the information uncovered would be of great value to other psychologists, so the people involved write up their findings in the form of a case study. In such situations, even though preplanning is not possible, adhere to the validity criteria listed in Table 13.1 as closely as possible. For example, perhaps you could identify a set of objective measures during the course of treatment and make assessments at frequent intervals thereafter. You could also carefully record problem type, magnitude, and timing of effects, and carry the measurements through a follow-up period. Novel treatments may not be standardized, but careful records of what was done will let others implement the treatment and further test it. Such case studies can make important contributions to the scientific knowledge base, but the reports of such studies should clearly indicate which portions of the research were ad hoc and which were planned so that readers can judge the validity of the conclusions drawn by the researchers.

Search for disconfirming evidence. As the Lewis-Redfield debate that we described in Chapter 2 illustrates, researchers tend to interpret their data as supporting the theories they favor. Consequently, it is important in conducting case study research to search actively for data that might disconfirm hypotheses as well as for supporting data (Yin, 2009). For example, in studying the relation of job dissatisfaction to absenteeism, you could design a set of interview questions that focus only on the role of dissatisfaction in absenteeism. A better approach would be to also ask about other possible causes of absenteeism, such as the need to care for sick children, and the perceived importance of the different factors. In drawing conclusions from the data, you would weigh the supporting evidence against the disconfirming evidence to determine the validity of the hypotheses.

Maintain a chain of evidence. Recordkeeping is an important aspect of any form of research. However, it is especially important in case study research because the source of a piece of information is an essential clue to the validity of the information. For example, if your records simply state that, in an organization being studied, job dissatisfaction is a cause of absenteeism, how do you judge the validity of that conclusion? If your records show where that information came from, such as a series of interviews with employees who have records of absenteeism, then you can judge the validity of the information. Yin (2009) refers to the function of recordkeeping as “maintaining a chain of evidence” that allows a person, especially someone not connected to the research project, to trace the source of every conclusion drawn from the research and to link every conclusion to a hypothesis.

There are four essential links in this chain (Yin, 2009): First, the research report written about the study should clearly indicate the data on which each conclusion is based. For example, case studies frequently quote excerpts from interviews and documents or provide detailed descriptions of observations in support of a conclusion (see, for example, Simon, Eder, & Evans, 1992; Smith & Kleinman, 1989). Second, the case study records should include complete transcripts of interviews and copies of documents and observation records so that the quotations and examples used in the report can be read in context. Each record should also clearly indicate the circumstances under which the data were collected, such as the date and place of an interview and, to the extent that confidentiality allows, the identity of the person interviewed. Third, the record should indicate how the circumstances under which each set of data (such as an interview) was collected fit the requirements of the data collection plan. This procedure ensures that the data were collected as specified in the plan; for example, it ensures that the correct person was interviewed on the correct topic at the correct point in the research project. Finally, the data collection plan should indicate how the data collected relate to the study questions by showing which data are intended to answer which questions (see also Chapter 16).

A chain of evidence such as this supports the validity of a case study in two ways. First, it allows you to work forward, tracing the links from a study question to the data collection plan to ensure that plans were made to answer each question completely. You can then go from the data collection plan to the records to make sure that all the relevant data were collected. Finally, you can go from the records to the report to ensure that all relevant data were reported and that no information was lost due to bias or carelessness. The second way to check validity is to work backward from the conclusions drawn in the report, examining the evidence in the records supporting the conclusions, checking the validity of the data by determining if the data were collected according to plan, and seeing if the plan included adequate provisions to answer all the study questions completely.
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Single-Case Experiments

Like case studies, single-case experiments focus on the behavior of a single person or case rather than on the average behavior of the members of a group of people or cases. However, the single-case experimenter exerts more control over the research situation than does the case study researcher. The principal differences are that the single-case experimenter manipulates the independent variable in the research, obtains baseline data against which to compare the effects of the independent variable, controls the research context to reduce the effects of extraneous variables, and assesses the dependent variable continuously over a period of time. In essence, the single-case experimenter trades off some of the case study researcher’s naturalism to gain more control while maintaining a focus on individual behavior. There is no hard and fast line dividing case studies from single-case experiments: As the researcher exerts more control over the research situation, the research becomes more like a single-case experiment than a case study. In this section we look at some of the basic designs that are used for single case experimentation and then discuss the importance of the baseline period for assessing the validity of single-case experiments.

Designs for Single-Case Experiments

The single-case experiment is a very flexible research strategy that can be implemented in a wide variety of ways (Barlow et al., 2009). Its essence, however, is quite straightforward: The researcher assesses the dependent variable for a case (usually a behavior) over a period of time to determine the baseline frequency of the behavior in the absence of the independent variable. This baseline period, designated “A” in descriptions of single-case experiments, is equivalent to the control condition in a within-subjects experiment. The researcher then exposes the case to the independent variable and assesses the dependent variable again. This experimental condition is designated “B,” and if additional conditions are used, they are designated with ascending letters of the alphabet: “C,” etc. The effect of the independent variable is determined by comparing the case’s rate of behavior in the experimental condition with the rate in the baseline condition. In this section, we discuss six of the most basic single-case experimental designs: A-B-A, A-B, A-B-C-B, multiple baseline, simultaneous treatment, and changing criterion.

The A-B-A design. The A-B-A design is the most basic of the single-case experimental designs: The researcher assesses the case’s behavior over a baseline period, introduces the independent variable, and then removes the independent variable. The logic of the design is that the independent variable should bring about a change in behavior from Period A to Period B. Furthermore, if the independent variable is the true cause of the change, the behavior should revert to the baseline level if the independent variable is removed. That is, there should be a reversal of behavior from Period B to the second A period; for this reason, these designs are also called reversal designs.

Walker and Buckley (1968) used an A-B-A design to test the effectiveness of a conditioning procedure as a way of increasing the amount of time children pay attention to a classroom task. The participant in the experiment was a 9-year-old boy who was easily distracted in class. The conditioning procedure consisted of having the boy sit at a table and work on a school task. During the time he was there, the experimenter would make slight noises; each time the boy ignored the distraction, he was rewarded with a point. After the experiment was over, he was allowed to trade his points for a prize. The results of the experiment are shown in Figure 13.2. As you can see, the reward had a dramatic effect on the boy’s “attending behavior.” He spent a much larger proportion of his time on task during the reward period than during the baseline period, and his time on task decreased markedly and rapidly when the reward was withdrawn. After completion of the experiment, the boy was enrolled in a program designed to bring about lasting improvement in his attention span through the use of reinforcement by his teachers.

The A-B design. Use of the A-B-A or another reversal design implies that the continued presence of the independent variable is necessary for maintaining the behavior change and that the removal of the treatment is ethically feasible. If the independent variable is expected to bring about a change that should continue even after exposure to the independent variable is terminated—if, for example, the independent variable was a smoking cessation program—or if removal of the treatment might result in harm, then an A-B design is used. As its name indicates, the A-B design does not include a reversal period to allow a return to baseline levels of behavior; consequently, the researcher must use criteria other than return to baseline to assess the effect of the independent variable. These criteria include the magnitude and immediacy of the effect, and the continuation of the effect during long-term follow-up assessments.
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FIGURE 13.2

An A-B-A Design.

Walker and Buckley (1968) first collected baseline data on the amount of time a child paid attention in class (first A period), then rewarded the child for paying attention (B period), then removed the reward (second A period). Attention increased with reward and decreased when reward was removed, indicating that the reward caused the increase in attention.

The A-B-C-B design. In Chapter 9, we noted that research hypotheses sometimes require special control groups to fully test a hypothesis or to rule out alternative explanations for the effect of the independent variable. The A-B-C-B design introduces an additional control condition—the C condition—to single-case experimentation. Miller, Hersen, Eisler, and Watts (1974) wanted to determine if reward could be used to help alcoholics reduce their drinking. The researchers hypothesized that rewarding an alcoholic each time he showed a zero blood alcohol concentration (BAC) would result in his stopping drinking to obtain the reward. Their hypothesis specified that the change in behavior would be contingent on the reward. That is, they expected the procedure to work only if the alcoholic was rewarded when he had a zero BAC; a reward when he had an elevated BAC was hypothesized to be ineffective. Miller et al. tested their hypotheses by having an alcoholic take a surprise blood-alcohol test twice a week for 3 weeks as a baseline condition. He was then told he would be given $3 every time he had a zero BAC on a test. For the next 3 weeks, he was rewarded with $3 for a zero BAC (the B experimental condition). During the following 3-week period, the alcoholic received a noncontingent reward: He was given $3 regardless of his BAC (the C experimental condition). Finally, the B condition was reinstated for 3 weeks.

Figure 13.3, shows the results of the experiment. The alcoholic’s BAC was high during the A period, with a mean of 0.11% and a high of 0.27%. The BAC dropped to zero during the first B period, increased during the C period, and returned to zero during the second B period. The increase from the first B period to the C period and the reversal in the second B period supported the researchers’ hypothesis that the reward had to be contingent on a zero BAC to maintain a low level of drinking. Note that Miller et al. could have added a second A period to the end of the experimental sequence to try to show a reversal from the B condition to the A condition. However, such an A-B-C-B-A design would not have been ethical in this case because it probably would have resulted in the alcoholic’s returning to a high level of drinking.

Multiple-baseline designs. History is a threat to the internal validity of single-case experiments because it is possible that some outside event may coincide with the institution of the independent variable and will therefore be the true cause of change in the dependent variable (Kazdin, 2011). One technique that researchers can use to reduce the likelihood of a history confound as an explanation for the results of the study is the multiple baseline design. In one type of multiple-baseline design, the researcher identifies several dependent variables. All the dependent variables are observed for a baseline period, then the independent variable is applied to one of them. After a predetermined period of time, the treatment is applied to the second dependent variable. After another predetermined period of time, the treatment is applied to the third dependent variable, and so forth. Each dependent variable has a longer baseline than the one before it; for example, the second dependent variable has a baseline period that totals the original baseline plus the predetermined wait after the treatment is applied to the first dependent variable. This process is illustrated in Figure 13.4. If the treatment has the predicted effect on each dependent variable in sequence, it becomes unlikely that history could be an explanation each time. In addition to having multiple baselines across dependent variables, they can also be used across settings and research participants. Multiple-baseline designs therefore also test the generalizability of the effect being studied. Let’s look at examples of each of these types of multiple-baseline applications.
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FIGURE 13.3

An A-B-C-B Design.

Miller, Hersen, Eisler, and Watts (1974) first took baseline blood alcohol content (BAC) measures from an alcoholic (A period), provided reward contingent on his having a zero BAC (first B period), provided a noncontingent reward (C period), and reinstated the contingent reward (second B period). BAC decreased under contingent reward, increased under noncontingent reward, and decreased again under contingent reward, indicating that contingent reward, not just any reward, was necessary to bring the behavior change about.

Bornstein, Bellack, and Hersen (1977) conducted an A-B multiple-baseline study across behaviors to test the effectiveness of social skills training for children. They focused on three behavioral indicators of assertiveness: the proportion of time that the child maintained eye contact while speaking, the loudness of the child’s speech, and the number of requests the child made. Reinforcement of the first behavior followed a 1-week baseline, reinforcement of the second behavior began a week later (providing a 2-week baseline for it), and reinforcement of the third behavior began a week following the beginning of treatment for the second behavior (providing a 3-week baseline for it). The results for one of the participants in the research are shown in Figure 13.5; the study was replicated across several children, including both boys and girls. The first three panels of the figure clearly show the effect of the treatment for each behavior; the bottom panel shows the cumulative effect across behaviors. Notice that each behavior shows a change only after the treatment for it is instituted. If all three behaviors had changed when the treatment for the first had been instituted, then a history confound could have occurred. Because simultaneous changes would also occur for behaviors that are naturally correlated, only uncorrelated behaviors should be used in designs in which the baseline changes across variables (Barlow et al., 2009). A difficulty in implementing this design is that it may not be possible to find several uncorrelated behaviors that will respond to the same independent variable. Ollendick (1981) conducted a study with an A-B design of a behavioral treatment for a child’s facial tics using baselines across two settings, school and home. He taught the child techniques for controlling the tics and had the child keep track of his tics as a way of reinforcing the success of the treatment: The child would have a rewarding feeling of success when he saw the frequency of tics decline. Ollendick referred to the recordkeeping procedure as “self-monitoring.” The results of the study are shown in Figure 13.6. The school and home settings had a common 5-day baseline, after which the child kept track of his tics in school; 5 days later, he began to keep track at home. Notice that the tics in school showed a more dramatic change because they started at a higher level and that the treatment at school did not affect the behavior at home. Notice also that Ollendick checked the reliability of the child’s recordkeeping by having his teacher keep track of tics at school and his mother keep track at home; they also recorded the baseline data.

[image: image]

FIGURE 13.4

Schematic Representation of a Multiple Baseline Design.

Different behaviors are targeted for treatment at different times. If each targeted behavior changes only when its treatment is instituted, it is unlikely that a history confound occurred because it is unlikely that a history confound would be coincident with the institution of each treatment.

[image: image]

FIGURE 13.5

An A-B Multiple-Baseline Design Across Behaviors.

Bornstein, Bellack, and Hersen (1977) studied the effect of social skills training on three behaviors related to assertiveness. Each behavior changed only when it was targeted for treatment.
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FIGURE 13.6

A Multiple-Baseline Design Across Settings.

Ollendick (1981) studied the effectiveness of self-monitoring for reducing tics in both a school and home setting.
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FIGURE 13.7

A Multiple-Baseline Design Across Participants.

Dyer, Christian, and Luce (1982) tested the effectiveness of an intervention for improving the task performance of autistic children.

Dyer, Christian, and Luce (1982) conducted a study with an A-B-A-B design in which the baseline changed across research participants to test the effectiveness of a treatment for improving the performance of autistic children on certain tasks. The treatment consisted of making the children wait briefly before responding to questions. The treatment was used because teachers of autistic children had noticed that the children seemed to start making responses to stimuli before actually paying attention to them. The study included three children—two girls and a boy—each of whom was tested on a different task; these procedures helped demonstrate the generalizability of the results. Each child had a baseline period of different length before the treatment was instituted. The results of the study are shown in Figure 13.7. The treatment was effective for each child. The A-B-A-B design showed that it was the treatment that was changing the children’s behavior, and the multiple-baseline approach helped to improve generalizability and rule out a history confound as an explanation of the effect.

The simultaneous treatments design. The simultaneous treatments design, also called the alternating treatments design, can be used to test the relative effectiveness of several treatments in one experiment. A no-treatment condition can also be included. In a simultaneous treatments experiment, each research session is divided into several equal time periods, one for each treatment. Each treatment is used during its time period, and the order of treatments is counterbalanced across research sessions. Ollendick, Shapiro, and Barrett (1981) used a simultaneous treatments design to compare the effectiveness of two treatments for controlling stereotypic hand movements made by intellectually disabled children. Stereotypic movements are motions that follow the same pattern time after time and interfere with the proper movement required by a stimulus. The treatments were physical restraint of the stereotypic movements and “positive practice,” in which the experimenter assisted the child in making the proper movement. In addition, the researchers included a no-treatment control condition. Each 15-minute research session was divided into three 5-minute periods, one for each treatment. The results for one of the research participants are shown in Figure 13.8. Stereotypic behaviors tended to increase during the baseline period and continued at a high level when no intervention was used. However, physical restraint brought about a gradual decline in the movements, and positive practice led to a rapid and greater decline.

Unlike other single-case experimental designs, the simultaneous treatments design allows the direct comparison of two treatments. It also allows the inclusion of a control condition. As in the Ollendick et al. (1981) experiment, this control condition helps to rule out history and maturation as threats to the internal validity of the research, just as a control condition does in group comparison experimental designs. However, two factors limit the use of this design. First, the treatments must not have carryover effects; otherwise, it becomes impossible to tell just which treatment is having an effect. Second, the participants must not be aware of the changes in treatment, or else reactivity might become a problem. Awareness of change can be lessened by using treatments that differ only slightly. For example, the experimenters in Ollendick et al.‘s research held the children’s hands in both treatment conditions, but restrained the hands in one condition and guided them in another.
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FIGURE 13.8

A Simultaneous Treatments Design.

Ollendick, Shapiro, and Barrett (1981) compared two treatments for controlling stereotypic hand movements made by an intellectually disabled child to a no-treatment control condition. Each treatment session was divided into three periods, one for each condition of the experiment. During the baseline phase of the experiment, each treatment was assigned a period within each session for data collection purposes, but no treatment took place; this procedure provided a baseline for each treatment implemented in the next phase of the study. The treatments were implemented during the alternating treatments phase; both treatments reduced the behavior relative to no treatment, but positive practice was more effective than restraint. In the positive practice phase, as in the baseline phase, each condition was allocated a period within each session, but only positive practice was given.

The changing criterion design. As noted in the discussion of the validity criteria for single-case research, an immediate large change in the dependent variable in response to treatment is an indicator of the effectiveness of the treatment. But what if the nature of the treatment or the dependent variable leads one to expect a gradual change? In a changing criterion design, the researcher sets specific criteria for the dependent variable to reach as indicators of treatment effectiveness. If the treatment leads to the expected change across an increasingly difficult criterion, then it is considered to be effective. To the extent that the dependent variable meets the changing criterion, history confounds can be eliminated because it is unlikely that an external event would affect the dependent variable coincident with every change in the criterion.

Foxx and Rubinoff (1979) used a changing criterion design to assess the effectiveness of a behavioral treatment for excessive coffee drinking. Research participants had an average daily caffeine intake exceeding 1, 000 milligrams (mg), equivalent to about 10 cups of coffee; the goal was to reduce intake below 600 mg. As shown in Figure 13.9, the treatment protocol required participants to reduce their caffeine intake in increments of 102 mg. Once the first 102-mg criterion was met (such as from 1, 000 mg to 898 mg), the treatment aimed at reducing intake by another 102 mg, continuing until the final goal was met and sustained during a follow-up evaluation. Kazdin (2011) notes that the changing criterion design is weaker than the other single-case experimental designs because it brings change gradually, making it more difficult to rule out confounds as an explanation for the change. However, it is the best design to use when change is expected to be slow.
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FIGURE 13.9

A Changing Criterion Design. Because small changes were expected, Foxx and Rubinoff (1979) established a set of incremental criteria for evaluating the effectiveness of a treatment designed to reduce caffeine consumption.

The Importance of a Stable Baseline

Having looked at some single-case experiments, let’s now pause to consider one of the most essential elements of these designs—the baseline period. The baseline period serves as the control condition of a single-subject experiment and, as such, functions as the basis for deciding if the independent variable had an effect. For the researcher to draw valid conclusions, the baseline data in single-case experiments must be stable; that is, they should exhibit no upward or downward trend and should have low variability (Kazdin, 2011).

Trends. Baseline data show a trend if their values increase or decrease over time; a no-trend baseline is essentially flat, exhibiting random variations around a mean value. Consider the hypothetical baselines shown in Figure 13.10; the solid lines connect the data points for disruptive behavior of a hyperactive child, and the broken lines indicate the trend. Panel (a) shows a no-trend baseline; the data points vary randomly around a mean of 37.5. Panel (b) shows an increasing baseline, with the rate of disruptive behavior rising from 25 to 100. Panel (c) shows a decreasing baseline, with the rate of disruptive behavior falling from 75 to 25. A trend in baseline data causes the greatest problem for research when the trend is in the direction of the change that the treatment is intended to produce. For example, if an experiment were conducted to test the effectiveness of a treatment designed to reduce disruptive behavior and the rate of disruptive behavior declined after the treatment was introduced, a decreasing baseline could make it impossible to decide whether the independent variable affected the behavior or if the natural downward trend were continuing.
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FIGURE 13.10

Hypothetical Baseline Trends for a Child’s Disruptive Behavior.

A stable baseline with no systematic trend over time; a trend with behavior becoming worse over time; a trend with behavior improving over time. The trend shown in panel (c) is most likely to make data interpretation difficult because it is in the direction of the expected effect.

If baseline data show a trend in the expected direction of the effect of the treatment, consider replacing the research participant with a person who shows a flat baseline. Or you could implement the treatment and see if the rate of behavior change is affected. For example, if both the baseline trend and the expected treatment effect are toward a decrease in the occurrence of a behavior, does the behavior decrease more quickly after implementation of the treatment? Figure 13.11 illustrates such a situation: The baseline shows a decreasing trend, but the rate of change increases during the treatment phase of the research.

If a study does not include baseline data, it becomes impossible to determine the effect of the independent variable. Consider the data in Figure 13.12, which are based on data from a single-case experiment on the effectiveness of a behavioral weight loss treatment (Martin & Sachs, 1973). Panel (a) shows the data as reported in the study. The data pertain only to the treatment period because the researchers collected no baseline data; nonetheless, they concluded that the treatment had been effective. However, consider Panel (b), which adds a hypothetical decreasing baseline. Under these conditions, one would conclude that there was no evidence for the effectiveness of the treatment: During the treatment period, the person being treated merely continued a weight loss that had already begun. Panel (c) adds a hypothetical no-trend baseline; under these conditions, the treatment appears to have had an effect.
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FIGURE 13.11

An Effective Treatment With a Decreasing Baseline.

The behavior during treatment changes faster than expected on the basis of the baseline data (broken line).
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FIGURE 13.12

Effect of Different Baselines on Interpretation of the Results of a Single-Case Experiment.

With no baseline there is no way to evaluate the effectiveness of the treatment. A decreasing baseline suggests that the treatment has no effect. A flat baseline suggests that the treatment is effective.

Variability. In addition to showing no trend, a stable baseline shows little variability around the mean value of the data. For example, Panel (a) of Figure 13.13 shows a high-variability baseline: Although the trend is flat, the data have a standard deviation of about 41. In contrast, the low-variability baseline shown in Panel (b) is also flat but has a standard deviation of about 12. The more variability there is in the baseline data, the harder it becomes to tell if any changes that occur after the institution of the independent variable are due to the independent variable or to natural fluctuations in the dependent variable. Turn back for a moment to Figure 13.3 and notice the high variability in Miller et al.‘s (1974) baseline data. If the alcoholic’s BACs during treatment had fallen into the range of baseline variability, it would not have been possible to say with any degree of certainty that the independent variable had had an effect. However, the near-zero BAC levels during treatment and the reversal during the C period indicate that the treatment was having the desired effect. Kazdin (2011) discusses in detail the interpretation of single-case experiments with high-variability baselines.

What constitutes a stable baseline? Unfortunately, there are no absolute criteria for determining the stability of baseline data. Because reactivity is one factor that can lead to instability (Bordens & Abbott, 2011), stability might be achieved only after a relatively lengthy period of observation during which novelty effects can wear off. In addition, different variables show different levels of natural variability, from the high variability shown by BACs in Figure 13.3 to the almost zero variability shown by the assertiveness behaviors in Figure 13.5. A behavior can also differ in variability across settings, as shown by the data for facial tics shown in Figure 13.6. Consequently, deciding whether a baseline is sufficiently stable to allow institution of the independent variable depends greatly on one’s knowledge of the dependent variable. Researchers who are relatively inexperienced with a particular variable should seek the advice of more experienced colleagues.
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FIGURE 13.13

Hypothetical Baseline Data illustrating High (a) and Low (b) Variability.

Treatment effects are more easily evaluated with little variability in the data.
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Data Analysis in Single-Case Research

Data analysis in group comparison research is relatively straightforward: The data are numerical, and there is a well-developed set of statistical techniques designed to help the researcher draw conclusions from them. The situation is relatively more complex for single-case research. Case study data are frequently qualitative, consisting of notes made during observations, transcripts of interviews, and so forth, and so are not always amenable to statistical analysis. In addition, many researchers who use the case study method eschew statistical analysis on philosophical grounds; recall our discussion in Chapter 1 of differing approaches to scientific knowledge. Single-case experiments and some case studies do produce quantitative, or numerical, data. However, statisticians have only recently taken an interest in the analysis of single-case data, so quantitative data from single-case research are often analyzed by visual inspection—graphing the results and deciding whether the pattern of data indicates that the independent variable had an effect. This section provides a brief overview of some of the issues in the qualitative and quantitative analysis of single-case data.

Qualitative Data

Yin (2009) suggests two strategies for analyzing qualitative data. With pattern matching,the researcher starts with a theory and examines the data to see if they support predictions made by the theory. With explanation building, the researcher examines the data in order to find patterns that emerge from them; these patterns then suggest hypotheses that explain the process being studied.

Pattern matching. The pattern-matching approach starts with a theory from which the researcher derives hypotheses before collecting data. These hypotheses drive the data collection process by providing a framework for the data collection plan. The plan is devised so that it is possible to collect both data that support the hypotheses and data that could contradict the hypotheses. After the data have been collected, the researcher can list the hypotheses along with their supporting and disconfirming data. For example, Kerckhoff and Back (1968) conducted a case study of the spread of a mysterious illness through one department of a clothing factory. Because medical investigators could find no physical cause for the symptoms presented by the affected employees, Kerckhoff and Back hypothesized that the illness was psychosomatic and spread through “hysterical contagion.” They developed a set of hypotheses based on clinical theories of hysterical disorders and group hysteria, some of which are shown in the left-hand column of Table 13.4; data relevant to the hypotheses are summarized in the right-hand column. Once the hypotheses and data are displayed in this format, the researcher can judge how well the data fit the hypotheses. Based on their observations, Kerckhoff and Back concluded that their hypotheses were supported.

TABLE 13.4

Pattern Matching in Kerckhoff and Back (1968)


	Theoretical Prediction

	Observation


	Hysteria results from stress

	Workers were in a new plant. There was a high degree of ambiguity about work procedures and expectations. Such ambiguity tends to be stressful.


	 

	There was pressure for increased production just before the outbreak.


	 

	Workers had to work long overtime shifts on short notice.


	Victims should show specific vulnerability factors

	These factors were more common among affected workers than with unaffected workers.


	Group hysteria is transmitted through the social network

	98% of workers were on the same shift.


	 

	Affected workers were closer friends with other affected workers than with unaffected workers.


	Group hysteria spreads quickly

	80% of cases occurred in two days.




Note: Adapted from Evans, 1985, pp. 219–220.

Explanation building. The explanation-building approach to qualitative data analysis requires the researcher to search for trends in the data. The goal is to devise hypotheses and theories that explain the process under study (Lofland, Snow, Anderson, & Lofland, 2005). There are four aspects to the process of explanation building (Marshall & Rossman, 1989): organizing the data; generating categories, themes, and patterns; testing emergent hypotheses; and searching for alternative explanations. These aspects are not discrete steps, but go on simultaneously and continuously throughout the data analysis process. Organization consists of examining the data for what appear to be key items of information around which the entire data set can be structured. These key items form the basis for determining patterns in the data, such as consistencies in behavior and in responses to questions. Examples of some of the types of patterns that might be found in qualitative data are in Box 13.1. The patterns form the basis for hypotheses that are used to explain the phenomenon being studied, and the validity of the hypotheses can be checked against other data. Finally, the researcher must examine data for possible alternatives to the initial hypotheses. Merriam (1998) and Patton (1990) provide detailed descriptions of methods for qualitative data analysis, including data from replicated case studies.


Box 13.1 Examples of Patterns That Might Be Found in Qualitative Data



	1.

	Types: Does a behavior take only one or more than one form? For example, aggression can be physical or verbal, direct or indirect, active or passive (recall Table 1-2).



	2.

	Frequency: How often does a behavior occur? How many people (or what proportion of a group of people) perform the behavior?



	3.

	Magnitude: How strong or weak is the behavior? For example, aggressive behaviors can vary in the degree of injury they inflict.



	4.

	Structure: How are aspects of the behavior related to one another? For example, are certain categories of people more likely to use some forms of aggression and not others?



	5.

	Processes: Is there a progression in the way things happen? For example, do events happen in sequence with one form of aggression leading to another? Is there a cycle to events, with a behavior occurring periodically or a sequence repeating itself?



	6.

	Causality: What are the apparent causes of a behavior? Does there appear to be only one cause or are there multiple causes? Do the causes appear to be cumulative, such that a certain number must be present for the behavior to occur? Does the cause appear to be a characteristic of the situation or of the people in the situation?



	7.

	Consequences: What are the apparent effects of a behavior? What functions does a behavior appear to serve? For example, does being aggressive appear to allow one person to control another? Always bear in mind, however, that the observed effect might not be the intended effect. For example, a behavior might cause an unintended injury.



	8.

	Agency: How do people go about accomplishing a task? For example, to reduce the changes that verbal aggression is followed by physical aggression, a person might try to redirect the aggressor’s attention.




Source: Adapted from Lofland, Snow, Anderson, and Lofland (2006).



Smith and Kleinman (1989) took the explanation-building approach to the data from their study of the strategies that medical students use to cope with stress. Their observations and interviews revealed five coping strategies that the students used separately and in combination: treating the experience as intellectual rather than emotional, focusing on positive aspects of the experience, blaming the patient for the student’s discomfort, making jokes to relieve tension, and avoiding stressful situations. Similarly, Simon et al. (1992) looked for patterns in their interview and observation data of adolescent girls in order to derive the norms or rules that they had concerning how the emotion of love should be experienced. They identified five such “feeling norms”: (1) “Romantic relationships should be important, but not everything in life” (p. 33); (2) “One should have romantic feelings only for someone of the opposite sex” (p. 34); (3) “One should not have romantic feelings for a boy who is already attached” (p. 36); (4) “One should have romantic feelings for only one boy at a time” (p. 39); and (5) “One should always be in love” (p. 41).

Cautions. The analysis of qualitative data is necessarily subjective, and its practitioners consider this subjectivity to be a major strength of qualitative research (see, for example, Stake, 1995). However, even the most ardent advocates of the qualitative approach warn that data analysis must be conducted with two cautions in mind. The first is the possibility of bias, such as we saw in the Lewis-Redfield debate in Chapter 2: It’s always easier to notice and pay attention to data that fit our theories than to data that contradict them. Researchers can minimize this problem by developing a data collection plan that actively searches for contradictory data and following the plan closely. The second, related, potential problem is overlooking alternative explanations for data, especially in explanation building. This problem can be reduced by having colleagues review the research with the purpose of noticing issues you have overlooked. The process will be even more effective if some of the colleagues have different theoretical perspectives on the issues from yours. This, by the way, is a good practice for all research, not just qualitative research. We discuss qualitative analysis in detail in Chapter 14.

Quantitative Data

Single-case experiments produce quantitative data, which have traditionally been analyzed through visual inspection of graphic presentations of the data. However, statistical techniques have also recently been developed for the analysis of single-case data.

Visual analysis. In visual data analysis, the researcher plots a graph of the results of the experiment and examines the data to determine if the independent variable had an effect on the dependent variable. The researchers who conducted the experiments described in the section on single-case experiments all used visual analysis to draw conclusions from their data. Visual analysis is necessarily subjective, so not surprisingly there can be disagreements among researchers about the conclusions drawn from a study (Parsonson & Baer, 1992). However, reports of single-case experiments always present the graphs of their data, allowing everyone who reads the report to draw his or her own conclusions. This situation contrasts with the presentation of results in reports of group comparison experiments, in which means rather than raw data are presented.

In the absence of statistical analysis, impact is the primary indicator used to determine if the independent variable had an effect (Kazdin, 2011). The larger the change following the introduction of the independent variable and the faster the change, the more likely it is that the independent variable caused the change. In reversal designs, a return of the dependent variable to near-pretreatment levels during reversal phases also indicates the causality of the dependent variable. When the treatment brings about a permanent change or when a reversal would be undesirable, the effectiveness of the independent variable can be assessed by whether the dependent variable stayed below a criterion level during a long-term follow-up. For example, Figure 13.9 shows that the research participant had a long-term caffeine intake level well below the treatment goal of 600 mg per day.

Statistical analysis. Statisticians have begun to develop inferential statistics for single-case experiments. However, these techniques, reviewed by Barlow et al. (2009) and Kazdin (2011), are quite complex and so are beyond the scope of this book. Moreover, many of the available tests are relatively new and evaluation of their effectiveness is still ongoing. In general, however, they compare the level, variability, and trend of the baseline data to the same characteristics of the treatment data, and determine the probability of a change having occurred by chance after the introduction of the independent variable. The major advantage of statistical analysis of single-case data is that it is more sensitive than visual analysis. That is, researchers using visual analysis sometimes conclude that the independent variable had no effect when statistical analysis shows that it did. This problem is most severe when the independent variable has a small effect or when there is a high degree of variability in the data (Parsonson & Baer, 1992). The major drawback of statistical analysis is that the primary statistical tool, called time series analysis, requires 25 to 50 data points both before and after the introduction of the independent variable in order to provide accurate results. Few researchers employing single-case experiments collect data over that length of time.
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Chapter Summary

The single-case approach was psychology’s original research strategy, but it was largely superseded by the group comparison approach during the first quarter of the 20th century. However, the inability of the group comparison approach to fully meet the needs of clinical research led to the development of modern single-case research techniques. Four issues in single-case research are validity criteria, case study research, single-case experiments, and data analysis.

High-validity single-case research uses objective measurement techniques, multiple dependent variables, multiple sources of information for each variable, and frequent assessment of the variables throughout the course of the research. High-validity research also includes multiple replications using heterogeneous participants. Case studies include control cases that test both convergent and discriminant hypotheses. The possibility of history and maturation confounds is minimized when the independent variable has an immediate large impact on a chronic problem and the impact is maintained during long-term follow-ups. Finally, validity is maximized when the independent variable is manipulated and highly standardized and its implementation is carefully monitored.

The researcher must carefully choose the cases for case study research. Ideally, you want to be able to manipulate the independent variable; if implementation is not possible, you must choose cases that exactly represent the independent variable. You must also have sufficient access to the cases to implement the validity criteria for single-case research. Further, you must carefully consider the appropriate unit of analysis for the study, such as a group as a whole versus the individual members of the group. A multilevel embedded case study could also be appropriate. Careful planning of data collection is essential. A data collection plan lists the dependent variables in the study, the operational definitions of each, the sources of information for each dependent variable, and the schedule for collecting data from each source. Throughout the data collection process, carefully maintain a chain of evidence linking the conclusions you draw from the data to the sources of those data, and linking the data sources to the data collection plan and the collection plan to the study questions.

There are five basic single-case experimental designs. In the A-B-A design, the researcher measures behavior during a baseline period, introduces an independent variable to see if it changes the behavior, and then withdraws the independent variable to see if the behavior returns to baseline. In the A-B-C-B design, the effects of two independent variables are compared by introducing them sequentially. The multiple-baseline design examines the effect of an independent variable on different behaviors, in different settings, and on different people, using an increasingly long baseline for each behavior, setting, or person. The simultaneous treatments design compares the effects of different independent variables by using each during every experimental session. Finally, the changing criterion design sets increasingly difficult targets for changes in behavior.

A stable baseline in a single-case experiment exhibits a minimal trend and low variability. A trend in the direction of the treatment effect calls the effectiveness of the independent variable into question, as does a treatment effect that falls into the range of variation of the baseline data. Unfortunately, there are no absolute criteria for baseline stability; it is a matter of professional judgment and experience.

Single-case data can be either qualitative or quantitative. When the research has a specific set of hypotheses, qualitative data can be analyzed by pattern-matching: examining the data for consistencies with and discrepancies from the predictions derived from the hypotheses. Explanation building is used with qualitative data from exploratory studies: The researcher examines the data for patterns that can explain the phenomenon being studied. When conducting qualitative data analyses, be careful to avoid theoretical biases and to be alert for alternative explanations for results. Quantitative data from single-case research are most often analyzed through visual inspection: The data are graphed and the impact of the independent variable is assessed. One drawback of visual analysis is that people often cannot detect small effects. More recently, statistical techniques have been developed for the analysis of quantitative single-case data.
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Suggestions for Further Reading

Barlow, D. H., Nock, M. K., & Hersen, M. (2009). Single case experimental designs: Strategies for studying behavior change (3rd ed.). Boston: Pearson.

The authors provide a comprehensive but accessible guide to conducting single case experiments that includes both a historical perspective as well as practical advice about conducting this type of research.

Kazdin, A. E. (2011). Single-case research designs (2nd ed.). New York: Oxford University Press.

Kazdin’s excellent review addresses the methodological and practical considerations in conducting single-case research. His book focuses on single-case research designs in clinical and other applied settings, but researchers will find the discussion readily generalizes to other research areas.

Yin, R. K. (2009). Case study research: Design and methods (4th ed.). Thousand Oaks, CA: Sage.

Yin provides a step-by-step guide to conducting case study research, with a focus on when and why a case study is the appropriate methodology. He offers practical advice about all stages of the research process, from defining the question to reporting the results. The example case studies he provides are drawn from a broad range of social science research. Each chapter includes practical exercises and learning tips that help clarify major concepts.

Yin, R. K. (2004). The case study anthology. Thousand Oaks, CA: Sage.

Yin provides 19 examples of case study research on a wide range of social science topics, including urban school reform, the operation of a Fortune 100 firm, and crime reduction in New York City. Some examples illustrate the importance of theory; others the strength of having multiple-case studies. Also included is a set of case studies that use quantitative data analyses. Each selection opens with a discussion of the methodological significance of the case.
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Questions for Review and Discussion



	1.

	Describe the objections commonly raised to single-case research. How do the advocates of single-case research answer these objections? How valid do you think these objections and answers are? What are your reasons for your position on this issue?



	2.

	What criteria are used for judging the validity of single-case research? Read three case studies and single-case experiments that deal with a topic that interests you. How well does each meet the validity criteria?



	3.

	Describe the use of control cases in case study research. What are the criteria for choosing control cases?



	4.

	Describe Yin’s model for replicated single-case research.



	5.

	How do the impact criteria for single-case research help rule out history and maturation as alternative explanations of the independent variable?



	6.

	How do characteristics of the independent variable or treatment affect the validity of single-case research?



	7.

	What criteria are used for selecting cases in case study research? Explain the importance of carefully considering the unit of analysis for a case study.



	8.

	Describe the structure of a case study data collection plan, and explain the importance of maintaining a chain of evidence during data collection. What are the links in this chain?



	9.

	Describe the basic outline of a single-case experiment. How are single-case experiments related to case studies and to within-subjects experimental designs?



	10.

	What procedures are used in each of the following single-case research designs, and what is the purpose of each design? (a) A-B-A, (b) A-B-C-B, (c) Multiple baseline, (d) Simultaneous treatments, and (e) Changing criterion



	11.

	The experiments illustrated in Figures 1-. 5 and 13-6 used A-B designs. What do you think were the researchers’ reasons for using this design rather than an A-B-A design?



	12.

	Explain the importance of a stable baseline in single-case experimentation; how do the trend and variability of the baseline data affect the interpretation of the data collected during the treatment period? What constitutes a stable baseline?



	13.

	What are the pattern-matching and explanation-building approaches to qualitative data analysis? What cautions must the researcher observe during qualitative data analysis? Is one of these forms of analysis more scientific than the other? Explain your conclusion.



	14.

	What criteria are used in visual data analysis for deciding if the independent variable had an effect? What do you see as the major shortcomings of visual data analysis?



	15.

	Choose a hypothesis that interests you and outline how you would test it using each of the three research strategies used in behavioral science. Describe the relative advantages and disadvantages of each strategy for testing the hypothesis, and show how the advantages of one strategy compensate for some of the disadvantages of one or both of the other strategies. Describe any uncompensated disadvantages.
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In this chapter we describe two methods of inquiry that share the goal of developing an understanding of an event or experience from the perspective of the persons involved. This approach to research is referred to as the emic perspective, which focuses on “the conceptual schemes and categories considered meaningful by the participants in the event or situation being [studied]” (Lett, 1987, p. 62). In contrast, the etic perspective represents the scientist’s viewpoint and focuses on “the conceptual schemes and categories considered meaningful by the community of scientific observers” (Lett, 1987, p. 62). That is, a researcher taking the emic perspective is interested in how each individual participant in a research project experiences an event in his or her own unique way and focuses on the participant’s understanding of the meaning of the event and how and why the event occurred. In contrast, a researcher taking the etic perspective is interested in the commonalities found in the participants’ experiences and interprets those commonalities in terms of scientific theories and principles. To some extent, the emic and etic perspectives overlap with the qualitative and quantitative research paradigms we discussed in Chapter 1. However, the boundary between the two perspectives and paradigms is not always clear-cut: No research study is purely one or the other, nor is it desirable to focus solely on one or the other; rather, researchers should use both perspectives when studying a phenomenon (Fetterman, 1989; Lett, 1987). Although interest in the emic perspective has increased in psychology over the past few decades, it is not new to the field. Early psychologists such as William James and Edward Titchener argued that individual experiences, emotions, and ideas were real and that psychological research methods needed to be capable of exploring these phenomena (Nelson, 2010).

In this chapter we examine two methods of data collection, content analysis and interviewing. In content analysis, the researcher collects existing material associated with a particular activity; interviewing can be generally thought of as the collection of personal information from an individual (or sometimes a group) through a question-and-answer process. For example, let’s say that you wanted to determine what characteristics people look for in a dating partner. Using content analysis, you could examine how people present themselves in personal ads and what their ads say that they wanted in others. You could also interview a subset of the people whose personal ads you analyzed through content analysis to learn how they think their dating history has influenced what they are looking for in a dating partner. Although interviewing and content analysis are often associated with the qualitative research paradigm, they are not exclusive to it. To illustrate this point, we will examine content analysis from a quantitative perspective and interviewing from a qualitative perspective.

We begin the chapter with our discussion of content analysis. We then present an overview of the nature of qualitative research, followed by a description of interview research. We conclude with a discussion of how the qualitative and quantitative approaches to research can be used in conjunction with one another.
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Content Analysis

Content analysis is a “technique for making inferences by systematically and objectively identifying specific characteristics of messages” (Holsti, 1968, p. 601). These messages (frequently referred to as texts in the content analysis literature) may consist of verbal material, such as speeches, letters, tweets, diaries or blogs; news reports; visual material such as advertising illustrations and graffiti; and audio-visual material such as television shows, films, or computer games. Once researchers have determined the characteristics of a set of messages, they can investigate the extent to which those characteristics are related to each other or to characteristics of the message sender, the message recipient, or the medium by which the message was sent. For example, Lau and Russell (1980) examined the relationship between the outcomes of professional sporting events (win or lose) and the reasons the athletes and coaches from the teams involved gave for their performances (something about themselves, such as ability, or something about the situation, such as poor officiating). Lau and Russell’s study illustrates an important characteristic of content analysis: Because content analysis data consist of naturally-occurring messages, it is high on naturalism and so avoids the problems of artificiality found in laboratory research. It was for this reason that Lau and Russell chose to use content analysis in their study: A large amount of laboratory research had examined the ways in which people explain important personally-relevant outcomes, but those outcomes had been experimentally manipulated and so were somewhat artificial; Lau and Russell wanted to see if the laboratory results could be replicated in a naturalistic context.

In this section we provide an overview of the process of content analysis and look at an example of the use of the technique; for more detailed discussions, see the suggested readings at the end of this chapter. The data for content analyses can be examined using either quantitative or qualitative techniques (Krippendorff, 2004); because we focus on qualitative analysis in our discussion of interview research, we focus on quantitative analysis here.

A research project that employs content analysis proceeds in much the same way as any other research project: developing the research hypothesis, deciding on a measurement strategy (called a coding scheme in content analysis), collecting data, and analyzing the data. Here we provide an overview of those processes as applied to content analysis, discuss reliability and validity in the context of content analysis, and conclude with an example of research that used content analysis.

Developing the Research Hypothesis

Hypotheses for content analysis research can be derived from any of the sources we described in Chapter 5 including theories, other research, and applied problems. Content analysis can be used to investigate several types of relationships involving message content (Neuendorf, 2011). One approach is to examine relationships among variables within the messages. For example, Neuendorf, Gore, Dalessandro, Janstova, and Snyder-Suhy (2010) looked at the relationship between characteristics of women portrayed in James Bond films and outcomes they experienced in the course of the films such as the likelihood of their engaging in sexual activity, their likelihood of being the target of a weapon, and the likelihoods of their being killed or harmed in other ways. A second approach is to examine the relationship between characteristics of the sources of the messages and the content of the messages. For example, Gonzales and Meyers (1993) compared the ways in which heterosexual and homosexual women and men seeking relationship partners portrayed themselves in personal ads. Finally, one can examine the relationship between message content and the message recipients’ behavior. For example, Collins, Elliott, and Miu (2009) used content analysis to determine teenagers’ degree of exposure to sexual content on television shows and related that to survey data in which the some teenagers reported their sexual experiences.

Creating a Coding Scheme

A coding scheme consists of a set of categories to use in classifying message content plus a set of rules for classifying the content of messages into those categories; those categories can then be related to other message variables. For example, one of the categories that Gonzales and Meyers (1993) used to classify the content of personal ads was asking for sincerity from potential partners. They cross-tabulated the proportions of ads with and without this characteristic by the gender of the persons who placed the ads and found that women were more likely than men to ask for sincerity. Researchers must make several decisions when developing a coding scheme. These decisions are not necessarily made in any given order: The development of a coding scheme is usually an iterative process in which a tentative scheme is first developed, then pilot tested. Changes are made on the basis of the pilot test and that process continues until the researchers are satisfied that they have created a reliable and valid coding process. These decisions include the kinds of sources to use in identifying categories for the coding scheme, whether to code the manifest or latent content of the messages, defining units of analysis, and the breadth of coding categories.

Sources of coding categories. Researchers can develop coding categories in a number of ways (Neuendorff, 2011). One is to derive a set of categories from the theory the research is testing; for example, Russell and Lau (1980) coded athletes’ responses to game outcomes using a set of categories derived from attribution theory (described in Weiner, 1986). Another method is to adopt items from existing measures of the construct being coded. For example, Evans and Davies (2000) coded the representation of gender roles in elementary school reading textbooks using items from the Bem (1974) Sex Role Inventory. Because measurement instruments are usually based on the theory of the construct the instrument is designed to measure (recall Chapter 6), this method might be considered a variant of theory-based category derivation. A third approach is to use categories developed by other researchers, as Gonzales and Meyers (1993) did. Gonzales and Meyers also supplemented the coding categories they derived from earlier research with empirically developed categories that emerged from their data.

One advantage of linking coding schemes theories is that doing so permits easy comparison of research results with the propositions of the theory and with the results of other research based on the theory. However, unless the system has been well tested, the theory-based categories might not fit actual behavior very well. There might be messages in the coded material that don’t fit any category or messages that can be put into more than one category. In contrast, because empirically-based coding schemes emerge from the data, they have the advantage of creating categories that represent all aspects of the messages being coded, including categories that might be absent in theory-based systems. This advantage is balanced by two disadvantages. First, the categories created might not fit the theory being tested and so make interpretation of results difficult. Second, the categories might be unique to the study’s sample of research participants and so do not generalize to other samples. The second problem can, of course, be checked through replication research. In practice, researchers often develop coding schemes that contain both theory-based and empirically-based categories.

Manifest versus latent content. One decision researchers must make when developing coding schemes is whether to code the manifest or latent content of the messages. The manifest content of a message is “what the text says …, [its] visible, obvious components” whereas the latent content consists of “what the text talks about …, an interpretation of the underlying meaning of the text” (Graneheim & Lundman, 2004, p. 106). Consider the observation “Fred hits Bill between the shoulder blades with the palm of his hand.” The manifest content of this statement could be coded as hits, slaps, or strikes with body part above the waist as in one study of children’s aggressive behavior (Joy, Kimball, & Zabrack, 1986). The latent coding of this behavior depends on how coders interpret it. One interpretation might be aggression; an alternative interpretation might be friendly greeting (male friends sometimes include a slap on the back as part of a greeting). An accurate latent coding might require information about the context of the behavior, such the relationship between Fred and Bill, that is not part of the information being coded.

A good general rule is that because coders can differ in the interpretations they make of a behavior or message content, they should code only the manifest content of the behavior or message itself: what is there, not what it means (Hoyt & Kerns, 1999). One way to prevent coders from having to make inferences is to draw up a list of behaviors or message content (such as key words or phrases) that represent the construct being coded and that has been checked for content validity. Coders indicate which behaviors or message key terms occur during the period of observation or how often each occurs; because every coder uses the same list of behaviors or key terms, there can be no disagreement about which should be counted. If it is necessary or desirable to analyze latent content, a qualitative analysis might be better than a quantitative one (Neuendorf, 2011).

Units of analysis. A unit of analysis (also called a coding unit or message unit) refers to the issue of what constitutes a single, codeable piece of information. For example, in the context of behavioral observation, when does a behavior begin and when does it end? Because life is a continuous flow of events in which one behavior merges into another rather than a set of discrete behaviors, it can be hard to say when one behavior ends and another begins. Similarly, in coding written text and other messages, does one code individual words, phrases, sentences, paragraphs, or an entire document (Krippendorff, 2004)? Consider this hypothetical reason for stopping smoking: “I was always getting short of breath, so I decided to stop for a while; then my doctor advised me to quit permanently.” Is this one reason or two? If one, should it be coded as current health reason or as advised by doctor (Straits, 1967)? Weber (1990) recommends using smaller coding units rather than larger ones as a means of increasing reliability. In light of that recommendation, the reason quoted above would be considered to consist of two coding units and so would be coded as both current health reason and advised by doctor.

Ideally, a coding system will have an objective basis for determining the unit of analysis. In the case of the smoking data, for example, one could establish the rule “Code only the first thought expressed in an answer.” However, it is often not possible to construct such rules for behavioral observation studies, which deal with a continuous flow of behavior. In such cases, the unit of analysis must be left to the judgment of the coders, which, as we noted above, may be somewhat variable and so introduce some unreliability into the coding.

Broad versus narrow coding categories. Having decided on the sources to use for coding categories, the type of content to code, and the proper unit of analysis, the researcher must create the coding scheme itself. One question to be answered is whether the coding scheme will have a broad or narrow focus. A broadly focused coding scheme attempts to categorize all the behaviors found in a situation being studied or all the information contained in a set of messages by using relatively few high-level categories and ignoring fine distinctions between similar behaviors or message content. For example, a study of small-group interaction might code the types of places the group meets, the roles taken by group members, the content of their interactions (what is discussed), and the tone of the interaction. Because so many types of behavior must be coded, there may not be enough time or other resources to make fine distinctions between behaviors; detail is traded off for comprehensiveness.

Narrowly focused coding systems use larger number of categories in order to get a more detailed picture of a more restricted set of behaviors or message themes. Consider two systems for coding interpersonal behavior. The coding scheme developed by Benjamin (1979) has 108 categories whereas the scheme developed by Bales (1950) has 12 categories. Benjamin’s system provides more detailed information than Bales’, but requires the coders to make more decisions when classifying a behavior. Whether to use a broadly or narrowly focused coding system depends on two factors. The first is the amount of information known about the topic being studied. The less one knows, the more useful a broader system is to ensure that all relevant information is coded. With well-studied topics, one has enough information to decide on which behaviors or message themes to focus and so can develop a finely grained coding system that can cover all aspects of the topic. The second factor is the degree of detail the research requires. Do you, as the researcher, need a broad or narrow focus to test your hypothesis?

A compromise solution to the breadth-of-focus question is to use a hierarchical coding system. In a hierarchical system, lower-level coding categories are nested within higher level categories (Graneheim & Lundman, 2004; Weber, 1990). For example, Box 14.1 shows a hierarchical scheme for coding psychological states adapted from Weber (1990). In this system, the higher level category of sensations is divided into the subcategories of visual, auditory, olfactory, taste, and touch. The system could be further elaborated by subdividing these categories, such as by adding the various aspects of taste, such as sweet, sour, bitter, and so forth as subcategories of taste.

Related to the issue of the breadth of coding categories is the question of the number of coding categories one should have: Broader coding schemes will have fewer categories than narrower ones. Generally speaking, fewer rather than more categories make for a better coding system. Although using more categories allows one to make finer distinctions between coding units, when categories are very similar two coders might put the same piece of information into different categories, thereby reducing reliability of measurement. Confusion of categories is especially likely when coding must be done quickly, as when observers code behavior while it happens. If the content to be analyzed is recorded—such as digital recordings of behavior, transcripts of interviews, or written messages—confusion can be less of a problem because coders can review the record to check their work. Use of a hierarchical coding system can also reduce the confusion by allowing coding at more than one level; higher level, broader categories can be used when circumstances make detailed coding difficult.

Rules for developing coding schemes. So, then, what constitutes a good coding scheme? Herbert and Attridge (1975) provide a list of 33 rules for developing coding systems; it is not possible to discuss all of them here, but three of the most fundamental are:


Box 14.1 Example of a Hierarchical Coding System

The following is an example of a hierarchical system for coding psychological states. Note that not all categories need to have subcategories. Also, bear in mind that this is only an example; it is not intended to be a comprehensive classification system:

Needs

Sensations

Visual

Auditory

Olfactory

Taste

Touch

Feelings

Pleasure

Pain

Arousal

Cognitions

Thoughts

Knowledge

Decisions

Proble-solving

Evaluations

Good

Bad

Indifferent

Perceptions

Note: Based on Weber (1990), p. 35.





	1.

	All terms, especially those related to the coding categories, must be clearly and unambiguously defined. Coders cannot use a system reliably unless they fully understand what kinds of behaviors fall into each category. These definitions can be elaborate; Bales (1950), for example, used 19 pages to define the 12 categories of his coding scheme.



	2.

	There must be a category for every behavior. When a coding system is first being developed, too many categories are better than too few; categories that turn out to be used only rarely can be combined with related categories or their behaviors can be relegated to an “Other” category. However, categories that make theoretically meaningful distinctions should always be retained. “Other” should be the least frequently used category; if it is not, some of the behaviors in it might constitute one or more meaningful categories. This situation could arise if a theory-based system overlooked important categories of behaviors.



	3.

	A behavior must fit into one and only one category. If categories are too similar, the same behavior will be classified inconsistently, reducing the reliability of the coding system. Adherence to these three basic rules will solve most of the problems involved in developing coding systems.




Box 14.2 shows part of a coding scheme that Mayring (2000) used in an interview study of workers’ reactions to becoming unemployed. One of the variables he coded was the degree to which the workers expressed confidence in themselves. As shown in Box 14.2, Mayring coded self-confidence into three categories, high, medium, and low. He defined each level of self-confidence so that coders could distinguish between them. In addition, each category has a specific set of rules to further aid coders in accurately categorizing coding units. For example, a coding unit could be categorized as expressing high self-confidence only if the unit contained all three of the aspects that defined high self-confidence; otherwise it was to be coded as expressing medium self-confidence.


Box 14.2 Example of Coding Rules

Mayring (2000, p. 16) provides an example of how one might code levels of self-confidence expressed in interviews with unemployed workers:

High self-confidence

Definition: Strong belief that one has successfully coped with situational demands, which consists of



	•

	being clear about the demands and ways of coping;



	•

	having a positive, hopeful feeling about handling the situation; and



	•

	being certain about having coped with the demands based on one’s own efforts.




Coding rules: All three aspects of the definition have to point to “high” self-confidence and no aspect to only “middle” self-confidence. Otherwise medium self-confidence.

Medium self-confidence

Definition: Only partial or fluctuating belief of having successfully coped with situational demands.

Coding rules: Use only if not all aspects point to “high” or “low.”

Low self-confidence

Definition: Belief that one has badly coped with situational demands, which consists of



	•

	not knowing exactly what the situational demands were;



	•

	having a negative, pessimistic feeling about handling the situation; and



	•

	being sure that one’s own efforts had no effect on improving the situation.




Coding rules: All three aspects of the definition must point to low self-confidence; no fluctuations recognizable.

Note: Original material has been edited slightly for clarity.



Data Collection

In research with human participants, the research population is the group of people, such as single parents, to whom we want our results to apply; in content analysis, the research population is the message source, such as video games, to which we want our results to apply. Neuendorf (2011) notes that there are two approaches to defining the research population for a content analysis: “An availability-based procedure defines the population as the set of messages available to receivers in a given medium at a given time.” In contrast, “an exposure-based approach defines the population as the messages widely attended to by receivers” (p. 279). That is, the availability-based approach focuses on what people, in principle, could be exposed to because it is available to people who want it; the exposure-based approach focuses on what people are exposed to. For example, an availability-based approach to defining a population of television programs might define the population as all programs shown on broadcast and cable stations during a given time period; an exposure-based approach might define the population as the most popular programs shown during the given time period.

The appropriate way to define the population depends on one’s research goals. For example, in our discussion of developing a research hypothesis for content analysis we noted that one approach is to examine the relationship between characteristics of the sources of the messages and the content of the messages whereas another is to examine the relationship between message content and the message recipients’ behavior. Nuendorf (2011) suggests that an availability-based approach to defining the research population is better in the first instance because it is more likely to include a variety of content producers. She suggests that an exposure-based approach is better in the second instance because people’s behavior can only be affected by what they have been exposed to.

Samples for content analysis can be drawn from the appropriate population in a number of ways (see Chapter 16); two commonly used methods are systematic sampling and stratified random sampling (Krippendorff, 2004; Neuendorf, 2011). In systematic sampling, researchers sample every nth member of the population; for example, researchers might sample every fifth issue of a population of magazines or newspapers. In stratified random sampling, researchers divide a sample into subpopulations (or strata) and randomly sample from those strata. For instance, Gerbner, Gross, Morgan, and Signorielli (1995) created a typical week of television programming by drawing a stratified random sample of a year’s worth of television programs. Their strata were network programming slots (such as 8: 00 pm to 9: 00 pm on Monday night) and they randomly selecting one program of the 52 shown during each time slot over the period of a year for analysis. A form of sampling that might be unique to content analysis is census sampling, in which all the members of a population are included in the sample. Thus, in their study of the ways in which women are portrayed in James Bond films, Neuendorf et al. (2010) analyzed all 20 James Bond films that had been produced through 2005.

Data Coding

The process of data coding involves classifying message units into categories. Important issues to consider in coding include the qualifications and training of the people doing the coding, how the coding is carried out, and the reliability and validity of the coding process.

Coder qualifications and training. A key contributor to the reliability and validity of a content analysis is the coders: It is they who apply the coding scheme to the data. It is therefore essential that coders be carefully selected and thoroughly trained. Krippendorff (2004) recommends that coders be selected based on three criteria. One criterion is the ability to understand the concept of content coding and the coding system itself. This ability is especially important if the coding system is complex and nuanced. As well as being cognitively qualified, coders must be highly conscientious and willing and able to apply the coding system consistently to a large number of messages. As Krippendorff (2004) notes, coding “is a highly repetitive analytical task that requires strenuous attention to details. Not everyone is capable of maintaining consistency under these conditions” (p. 127). Finally, coders must be familiar with the cultural, social, and intellectual contexts from which the material they code comes. For example, Krippendorf (2004) points out that even when coders speak the language of the message content, they may not be fluent in local dialectical or vocabulary variations, and so may not be able to correctly understand and code the message content. This principle applies to professional as well as geographical cultures: Psychologists have a vocabulary and sets of communication norms that English majors may not understand; the reverse is equally true.

At a minimum, coder training should have two components (Neuendorf, 2011). First, the researchers who developed the coding scheme should comprehensively explain the scheme and discuss how to apply it. Second, the researchers should conduct group practice sessions during which coders code the same material, discuss their coding decisions with one another, and get feedback on their performance from the researchers. It is useful for coders to practice on materials that illustrate all aspects of the coding scheme and all the types of decisions the coders must make. These training materials should have correct solutions so that coders can get feedback on and improve their performance at the task. Training should continue until each coder has reached a predetermined level of accuracy.

The coding process. When coders assign message units to coding categories, it is essential that they work independently. That is, each coder must make his or her decisions without consulting the other coders. Keeping coders’ decisions independent is essential because the assessment of reliability of coding (discussed in the next section) assumes that coders have made independent decisions. But what if coders disagree on the category to which a particular message unit should be assigned? When a reliability assessment is completed, after all coding has been completed, coders can discuss their disagreement and come to consensus about the proper coding of a unit. If the disagreement cannot be resolved, the unit must be classified as uncodeable; note, however, that a large number of uncodeable units indicate a poorly-designed coding scheme.

Reliability and validity in content analysis. Of the forms of reliability assessment we discussed in Chapter 6, interrater (or, in this context, intercoder) agreement is the approach most appropriate to content analysis (Neuendorf, 2011). Intercoder reliability is calculated as the percentage agreement between coders corrected for the probability of chance agreement. For example, given two categories (such as presence or absence of a term), a random process, such as flipping a coin, would result in agreement for 50% of the codings. Two common statistics for assessing intercoder agreement when nominal-level coding categories are used are Cohen’s kappa (Cohen, 1960; Fleiss, 1971) and Krippendorff’s (2004) alpha for nominal-level data.

Coders are sometimes required to code data using interval or ratio-level metrics, such as assessing the attractiveness of a television character on a 7-point scale or counting the frequency with which specified behaviors occur. A common way to calculate intercoder reliability in this situation is to calculate the Pearson product-moment correlation (r) between the ratings made by each coder. However, as Neuendorf (2011) points out, this procedure is problematic because a high correlation does not necessarily mean that the coders gave any particular stimulus the same rating. Consider the situation of two raters coding physical attractiveness on a 7-point scale. If Coder A rates each character 1 point higher on the scale than Coder B does, the correlation between their ratings will be 1.0 even though they never once agreed on a rating. Alternatives to r include Krippendorff’s (2004) alpha for interval-or ratio-level data as appropriate or Lin’s (1989) concordance coefficient (Neuendorf, 2011).

Neuendorf (2011) recommends that reliability be assessed twice during a content analysis project, with each assessment using an independent sample of the data. One assessment should take place while pilot testing the coding scheme. If this assessment reveals a low level of reliability, then the coding system needs to be improved or coders should receive additional training, depending on the source of the problem. Pilot assessments should continue until an acceptable level of reliability is attained. A second reliability assessment should be conducted on the coding of the data used in the final content analysis; it is this reliability coefficient that is included in the research report.

In principle, any of the forms of validity discussed in Chapter 6 can be applied to content analysis, although in practice content validity is the form most often assessed (Krippendoff, 2004; Neuendof, 2011). Two indicators of content validity are appropriate to content analysis. The first is expert judgment of the relevance and representativeness of the coding categories: Do the categories accurately reflect the concepts being coded and are all relevant categories included in the coding scheme? The second indicator is the outcome of the coding process: There should be little overlap between categories (shown by high intercoder agreement on which coding units should go into each category) and few uncodeable responses (indicating that all appropriate categories are present in the coding system).

The reliability and validity of a coding system depends to some degree on the characteristics of the system discussed earlier. Crano and Brewer (2002) suggest that reliability and validity will be highest when



	•

	The system has a broad rather than narrow focus.



	•

	The unit of analysis is objectively defined rather than left to the coder’s discretion.



	•

	The coding system has a small number of categories.



	•

	The system focuses on manifest rather than latent content.




Data Analysis

Quantitative data analysis in content analysis uses the same statistical procedures as do other quantitative data analyses, applying the statistical tests that are appropriate to the kinds of data being analyzed. For example, in their study of how coaches and athletes in professional sports explain game outcomes Lau and Russell (1980) had two nominal-level variables—game outcome (win or lose) and the type of explanation the coaches and player gave: the cause of the outcome was some aspect of themselves (such as their own ability) versus its being some aspect of the situation (such as poor officiating). Because of the kind of data they had, Lau and Russell analyzed their data using chi-square analysis. They found, consistent with the theory they were testing, that coaches and athletes were more like to credit themselves for wins and to blame losses on situational factors.

Content analyses can also use parametric statistics. For example, Turner (2011) studied the ways in which women were portrayed in music videos. In one part of his study, Turner compared videos from music genres that appeal primarily to Black audiences (rap, R&B, mixed rap/R&B) and videos from genres that appeal primarily to White audiences (rock, country) on the number of sexual acts portrayed in the videos. Because he had a two-category nominal-level independent variable (music genre) and a ratio-level dependent variable (number of sexual acts per video), Turner analyzed his data using the t-test, finding a higher mean level of sexual acts in Black-targeted videos than in White-targeted videos.

More complex analyses are also possible. For example, when Neuendorf et al. (2010) examined the ways in women have been portrayed in James Bond films, one of their analyses focused on the attributes of female characters that were associated with their being portrayed as engaging in sexual activity. They used multiple regression analysis to predict the number of times a female character engaged in some form of sexual activity from attributes they had coded for each character. Among their findings was that the amount of sexual activity a female character engaged in was positively related to her being White, physically attractive, and using a weapon but negatively related to having attempted to kill James Bond.

An Example of Content Analysis

An example of the use of content analysis is found in a study conducted by Gonzales and Meyers (1993), who sought to determine the characteristics that men and women want in dating partners and the characteristics that they think the other sex wants. Gonzales and Meyers did so by examining how people presented themselves in newspaper personal ads and what those ads said the advertisers wanted in others. Gonzales and Meyers investigated how these appeals for and offers of characteristics varied by the gender and sexual orientation of the advertisers. They conducted their research because, although there had been a fair amount of research on what heterosexual women and men looked for in romantic partners, almost no research had addressed the questions of what lesbians and gay men looked for in romantic partners. Also, no research had examined the similarities and differences (if any) of members of the two groups on their conception of desirable romantic partners.

Because Gonzales and Meyers (1993) were interested in how desired partner attributes varied by characteristics (gender and sexual orientation) of the message producers, they defined their message population on an availability basis. They examined all issues of free or low-cost newspapers published over an eight-month period. To ensure getting a sample of ads that included both heterosexual and homosexual advertisers, some of the newspapers, such as New York City’s The Village Voice, targeted both heterosexual and homosexual readers, and others, such as Gay Chicago, targeted gay audiences. To maximize the representativeness of their sample of ads, Gonzales and Meyers chose publications from three geographic regions: the West Coast (San Francisco), the Midwest (Chicago and Minneapolis), and the East Coast (New York City) and used stratified random sampling to select ads for coding from the 2, 008 ads published during the eight-month period. They divided the ads into 12 categories based on the advertiser’s gender, the advertiser’s sexual orientation, and the three geographic regions. They then randomly selected 25 ads from each category for analysis, resulting in a sample of 300 ads.

Gonzales and Meyers (1993) coded the characteristics listed in the ads into six categories—attractiveness, financial security, expressive traits, instrumental traits, sincerity, and sexual references—and according to whether the advertiser claimed to possess the characteristic (coded as offer) or asked for the characteristic in a dating partner (coded as appeal). As shown in Table 14.1, they had definitions for each categories and compiled lists of words and phrases related to each characteristic. They based their lists on ones that had been used in previous research, supplemented by terms derived empirically from the ads during pilot-testing of their system.

TABLE 14.1

Gonzales and Meyers’ (1993) Coding Scheme


	Category

	Definitiona

	Examplesa


	Attractiveness

	 

	Physical: athletic, cute Social: classy, debonair


	Financial security

	 

	generous, established


	Expressive traits

	“Characteristics generally considered to be more common among women than men”

	affectionate, caring


	Instrumental traits

	“Any characteristic that is primarily goal or success oriented”

	ambitious, competitive


	Sincerity

	“Committed, monogamous behaviors and characteristics that would prevent exploitation in an intimate relationship

	one-woman man, respectful


	Sexual references

	“Any reference to physical contact, explicit sexual behavior, fantasies, or sex-related physical characteristics”

	 






	a

	Gonzales and Meyers did not report narrative definitions for the attractiveness and financial security categories or specific examples for the sexual references category.





Note: Adapted from Gonzales and Meyers, 1993, pp. 134-135.

Gonzales and Meyers (1993) coded their data in two ways: a dichotomous measure that indicated whether or not a category was mentioned in an ad and a continuous measure of the number of times each category was mentioned in each ad. Reliability coefficients for agreement between coders ranged from .84 to .93 for the six categories. Among Gonzales and Meyers’ findings was that women were more likely to offer instrumental traits and ask for expressive traits and sincerity, and that gay advertisers of both sexes were more likely to include sexual references in their ads. They also found that heterosexual men were more likely to offer security than gay men, but that there was no sexual orientation difference for women on this variable, and that heterosexual women were more likely than members of any of the other groups to ask for financial security.

Note that Gonzales and Meyers (1993) could have chosen to study the attributes people seek in a romantic partner by using a self-report questionnaire. However, content analysis provided them with several advantages over the questionnaire methodology. First, their data came from a group that can be difficult to recruit as participants—lesbians and gay men. Second, it was relatively easy for them to get data samples from geographically diverse regions. Third, they were able to collect data on variables, such as sexual appeals and offers, that people might have been reluctant to provide on a questionnaire due to social desirability concerns. Finally, they were able to collect data on variables, such as desire for security, that they might not have thought to ask about on a questionnaire. Content analysis thus provided Gonzales and Meyers with a more ecologically valid of studying their research question.

[image: image]

The Qualitative Research Paradigm

Qualitative inquiry is perhaps best understood as a paradigm, or type of worldview, rather than as a set of methods. A worldview is a framework of beliefs and values that informs, guides, and sets the parameters for an individual’s behavior. For example, the beliefs that the world is round and that time moves forward are two worldviews. Some worldviews may be testable, such as the shape of the world, so in that case we might say that one world-view is more accurate than another, although someone who believed the world to be flat would still act in accordance with that belief, regardless of its accuracy. Other worldviews may be untestable and thus remain in the area of belief, with no clear way to determine accuracy. For example, in Western culture we think of time moving forward, but Mbiti (1962/1992) describes African cultures that conceptualize time as flowing backwards like lava building up on the side of a volcano, and have no specific terms for periods of time beyond six months. Thus, different conceptualizations of what time is, and in what direction it moves, are part of an individual’s worldview and can influence many aspects of experience at both the individual and social group levels.

In the context of the research process, the paradigm in which a researcher or research community works will contain specific beliefs about the nature of reality, the nature of the research process itself, and the goals of research. We briefly discussed several of these factors in Chapter 1, such as the goals of research and falsification as a key focus of the research process. The qualitative paradigm does not reject these goals and processes, but instead approaches them from a different perspective that stems from differences in ontology (beliefs about the nature of reality) and epistemology (beliefs about the nature of knowledge and the processes by which it is created). Most current research in the social sciences is conducted within the epistemology of positivism. Derived from the writings of Popper (1959), positivism maintains that there is an objective reality, although we may not be able to directly observe all aspects of that reality. Because not all scientific knowledge derives from direct experience, positivism acknowledges that individual beliefs or biases can influence the work of individual researchers and lead them to perceive the objective world differently than it really is and so draw incorrect conclusions about it. However, positivism also maintains that errors produced by these influences are eventually corrected through rigorous discussion and consensus building within the research community. Embedded within this process are two important assumptions. The first is that the consensus, or majority, view is always right. The second assumption is that language (the means of scientific discussion) itself accurately represents the world; that is, positivism assumes that the conclusions drawn through consensus are objectively true and are not products of collective biases within the research community. Dissatisfaction with this second assumption led to the development of social constructionism.

The philosophical viewpoint of social constructionism maintains that language is not a direct representation of reality, but rather is itself a product of human endeavor. Thus, the very process by which Popper hoped to remove the influence of individual bias—rigorous discussion—uses a tool (language) that is often laden with implied values that direct our attention toward certain goals, experiences, and so forth, and away from others (Gordon, 1996). For example, current research in the social sciences tends to focus on aspects of experiences that are measurable—such as increased heart rate as an indicator of physiological arousal—rather than nonmeasurable aspects of the experience such as what it means to someone to see the source of her increased heart rate, her life partner. Social constructionists would argue that this difference in focus is a direct result of the current social norms of science which define concepts such as objectivity, validity, and reliability in specific ways. Taking the view that language is socially constructed, and thus changeable rather than absolute, social constructionist researchers do not have unquestioned faith in traditional definitions of validity and reliability as the only methods of assuring the production of high quality knowledge, because those criteria, although accepted by the research community as a whole, may contain unexamined biases and assumptions (Berger & Luckmann, 1966; Gergen, 1985). From this perspective, the research process can never be free of bias. This concern is reflected in the qualitative research paradigm, which maintains that removal of bias is inherently impossible, and so emphasizes reducing possible sources of bias, identifying biases that may exist in the research, and taking those biases into account when interpreting the results of research.

Comparing the Quantitative and Qualitative Paradigms

These differences in assumptions about the controllability of bias in the research process do not exclude qualitative approaches from the toolbox of scientific inquiry. A consideration of the goals of science that we presented in the Chapter 1—description, understanding, prediction, and control—shows that qualitative approaches are part of the scientific process. Starting with the scientific goal of description, qualitative research emphasizes collecting richly detailed information about people’s experiences and the meanings of those experiences, often from multiple sources. This thick description is one of the markers of high quality research within the qualitative paradigm, putting description at the very heart of any qualitative inquiry. However, in contrast to the quantitative approach, which often tries to draw fine distinctions between related concepts, qualitative researchers are less concerned with differentiating between closely related phenomena, instead being more likely to focus on ways in which concepts are similar as well as different.

Like all scientists, qualitative researchers are interested in understanding why or how a phenomenon occurs. Their process, however, is almost the reverse of the approach commonly used in the quantitative paradigm. Rather than starting with a hypothesis and then developing a study to test its accuracy (deductive reasoning), qualitative researchers typically pose one or more research questions that they hope to answer, collect data regarding the phenomenon of interest, and through rigorous methods of analysis generate conclusions, a model, or a theory from their data. This process constitutes inductive reasoning. The centrality of inductive reasoning to qualitative research is reflected in the name of one of the earliest forms of qualitative inquiry, grounded theory, so named because theory was grounded in (that is, generated from and explicitly connected with) the data collected in a study.

Turning to prediction as a scientific goal, it is possible through the synthesis of several qualitative studies to produce predictions regarding behavior, developmental outcomes, and so forth. However, qualitative inquiry does not focus on testing these predictions. Rather, the goal is to develop ever increasingly subtle, contextualized understandings of a particular event or outcome. These understandings may then form the basis for the development of applications or for further research. Similarly, although qualitative researchers do not strive to control behavior, they often aim to influence behavior. For example, narratives of people’s experiences often elicit a more powerful emotional response from the reader than quantitative results. These emotional responses often contribute to the development of empathy (Stephan & Finlay, 2003), which is associated with better inter-group relations (Burton, 1986; Rouhana & Kelman, 1994) and changes in behavior and attitude toward members of marginalized groups. Even if a qualitative study does not aim to influence behavior, the rich and personal detail research participants provide about their experiences may elicit empathy in readers.

Qualitative and quantitative researchers both engage in ongoing dialogue regarding methodological rigor. As in quantitative research, qualitative inquiry requires researchers to make a series of judgments that involve methodological tradeoffs. Just as within the quantitative paradigm, qualitative researchers’ discussions of methodological quality and rigor reflect their ongoing concerns for correctness of the conclusions they draw from their research. What is perhaps unique to qualitative inquiry is the clear acknowledgement of how “the human … element intrudes into every step of the scientific process” (Denzin, 1978, p. 294) and how scientists’ values, definitions, and ideologies influence their work.

Applying this acknowledgement of human fallibility to the research process results in the view that accepting some approaches to defining quality in research (and rejecting others) is itself a human process, influenced by biases, values, and beliefs. Thus, just as scientists question and challenge prevailing ideas of what certain constructs mean (such as the concept of race; Cole, 2009; Helms, Jernigan, & Mascher, 2005) to achieve a better understanding of human behavior, so should various definitions of rigor be subject to continuing reappraisal. From this perspective, pursuit of methodological rigor may be best thought of as a “fertile obsession” (Lather, 1993) whereby the research community engages in ongoing discussions in pursuit of methodological excellence, rather than relying on an unchanging set of rules or procedures. It was from this perspective that Denzin (1988) declared that the traditional views of validity and reliability by themselves were no longer adequate to encompass the range of issues and concerns for quality that arise in contemporary social science research; in the next section we describe some additional criteria that have been proposed for assessing the quality of the research process. These criteria parallel Popper’s (1959) postulate that the flaws produced by individual researchers due to their human biases are eventually removed through the joint endeavor of a community of scientists to produce an accurate, objective picture of reality. However, most qualitative researchers would argue that we can never actually reach the point of objective knowledge and some would argue against the appropriateness of objective knowledge as a goal in the first place, preferring a goal of providing multiple viewpoints on a single phenomenon and exploring the implications of those multiple viewpoints—much like the many different sides of a cut gem stone (Seale, 1999).

Rigor in Qualitative Research

Whether the goal of scientific inquiry is objective knowledge or multiple views of a single phenomenon, all researchers must have confidence their research results provide an accurate picture of reality, as defined by their paradigm. The use of rigorous research methods—methods that follow procedures that ensure accurate results—provides that confidence. In quantitative research, rigor is centered on the concepts of validity and reliability. Lincoln and Guba (1985) suggested four criteria for assessing rigor in qualitative research—credibility, transferability, dependability, and confirmability—that are analogous to the concepts of validity and reliability in quantitative research.

Credibility. In general, internal validity concerns the extent to which the design of a study ensures that the only possible explanation for the results is the effect of the independent variable (recall Chapter 7). In quantitative inquiry, internal validity refers to the extent to which the findings of a study accurately describe reality (Trochim, 2006b). However, Lincoln and Guba (1985) maintain that a completely accurate description of reality is an unattainable ideal because to achieve it we would have to already know the precise nature of reality and if that were the case, there would be no need to study it. Consequently, Lincoln and Guba proposed the concepts of credibility and transferability as the best way to express qualitative researchers’ concerns with the degree to which research findings reflect reality. Credibility reflects the extent to which a study’s results reflect reality as experienced by the participants. Because qualitative research focuses on understanding phenomena from the research participants’ point of view, from the qualitative perspective the participants are the only people who can legitimately judge the credibility of the results. In addressing this issue of credibility from the participant’s perspective, qualitative researchers use two procedures—triangulation and member checking—to evaluate the accuracy of their findings.

The concept of triangulation was introduced by Campbell and Fiske (1959) as a tool to assist researchers in understanding the meaning of their research results. They proposed using multiple operational definitions of variables and conducting a “methodological triangulation” (p. 102; italics in original) based on the use of multiple operational definitions (recall Chapter 6). Methodological triangulation evokes an analogy with navigation, in which a person’s location is determined by taking bearings on two landmarks. When drawn on a map, the lines derived from those bearings form two sides of a triangle; the point where the lines intersect is the person’s position. Researchers who take the triangulation approach determine the “location” of their results (what those results are and what they mean) by collecting data and examining them from multiple perspectives. Box 14.3 describes the four main types of triangulation used by qualitative researchers.


Box 14.3 Four Types of Triangulation Used in Qualitative Research (Denzin, 1978)

In data triangulation, the researcher uses multiple sources of data, seeking out instances of the phenomenon being studied in different settings and at different points of time. For example, a researcher may conduct interviews with graffiti artists, collect images of their work, and videotape their processes of creating graffiti. Each of these types of data could then be analyzed and integrated, exploring, for example, whether different methods of painting produced different types of finished products. The end result would be a rich description of the phenomenon under study.

Investigator triangulation involves multiple members of a research team collecting data. The researchers observe the same event, but because they observe it from different locations or have different background knowledge or theoretical perspectives, they will focus on different aspects of the event and perhaps even make different interpretations of it. For example, due to her angle of view, one researcher may be able to see a grimace on the face of a research participant that another researcher does not. Because differences and similarities in the researchers’ points of view (both physical and mental) will affect their observations and interpretations, these differences and similarities must be completely documented. Discussion of the conclusions drawn based on the researchers’ different perspectives can add to the value of the research by providing a greater depth of interpretation.

With theory triangulation the researcher approaches the data from multiple theoretical viewpoints that provide a variety of perspectives for interpreting the results of a study. For example, a researcher may analyze interviews with Latino college freshman from both a feminist (critical gender theory) and a critical race theory perspective to gain insight into how ethnicity, gender, and freshman status interact to affect the students’ experiences. Rather than simply attempting to determine whether year in college, ethnicity, or gender is a more powerful influence, theory triangulation allows the researcher to explore instances of shifting importance between the three in different situations, along with how they may interact. For example, the researcher might find that freshman experiences affect Latina students differently than Latino or female Euro-American students.

Methodological triangulation is the most commonly used form of triangulation. Here the researcher applies two or more analytic techniques to the same data. For example, I am currently analyzing interviews from women with a chronic illness from with both a grounded theory and a narrative approach. The first approach will provide insight into patterns of behaviors and outcomes while the second will provide insight into the hows and whys of what is occurring.



Member checking involves researchers’ communicating with their research participants as means of checking the accuracy of the data and of the conclusions they drew from the data. Member checking represents a commitment to both understanding research participants’ perspectives on their experiences and to the humanistic ideal of fully including participants in the research process (Lincoln & Guba, 1985). Some qualitative researchers consider member checking to be the most crucial technique for establishing the credibility of their data and the conclusions they draw (Lincoln & Guba, 1985). The most common approach to member checking involves soliciting participants’ feedback on one or more products of the data analysis process (Bloor, 1997). For example, in a simple form of member checking, a researcher might return a copy of the transcribed interview to the interviewee and ask her to comment on its accuracy. Questions might include whether the interviewee feels that the dialogue from the interview represents what she meant and if not, how she might clarify the dialogue, along with whether the interviewee feels that any important topic or issue had been left out during the interview, and so forth. However, this approach to member checking is limited because the interviewee does not have an opportunity to comment on how the researcher had used what she said to support the conclusions drawn by the researcher. A stronger form of member checking involves presenting the participants with some type of working document, such as an emerging theoretical model or semi-final draft of a research report and soliciting participants’ feedback regarding how their data were used to support the research findings. A good core set of questions to ask during this type of member checking include: What is your overall response to the findings of this study? In what ways do you feel these results accurately/ inaccurately reflect your experiences? Where do you feel we have accurately/inaccurately interpreted your dialogue? What other information do you feel we should include? These interviews should then be transcribed and the participants’ feedback incorporated into the final research report. Box 14.4 gives an example of how researchers use member checking to assess the accuracy of their data and conclusions, along with some possible complications that can arise. Due to time or cost constraints, meeting with each participant might not be possible, but the researcher should strive to seek feedback from at least a portion of participants. If the original participants are no longer available for contact, then feedback from different members of their subgroup may still provide useful information and improve credibility.


Box 14.4 Member Checking

A classic example of member checking is found in Emerson and Pollner’s (1988) study of the work of psychiatric emergency response (PET) teams. They observed the teams over a six-month period as incoming calls were processed, teams selected cases to be seen, organized to go out, saw clients in the field. and filed disposition reports. The researchers’ experience is especially important because it illustrates some of the problems that can arise during the member checking process.

In eliciting feedback from participants on their preliminary research report, Emerson and Pollner (1988) found that some participants appeared to have skipped key parts of the report while reading it, resulting in comments that were difficult to use in improving the report. For example, some of the questions or concerns the participants raised were already addressed in the report. Emerson and Pollner also found that some participants’ responses to the report were ambiguous, allowing for multiple interpretations. For example, one respondent stated that the researchers’ analysis left him with a “sense of unease,” which could mean either that he did not quite agree with the researchers’ analysis or that he agreed with it but did not like what it said. A similar problem arose when the researchers conducted member checking with groups of interviewees. As individuals responded to each others’ comments on the report (rather than directly to the report itself), it became difficult to make clear connections between the feedback and specific components of the report. Emerson and Pollner also cautioned against wording member-checking questions in a way that makes it difficult for the participant to respond effectively. For example, asking “In reading through this, do you ever get a sense that we were not even there?” is very different than asking “Are they any parts of this, large or small, that you feel might be skewed or slightly off base?” The first question makes it necessary for the respondent to either reject or accept the analysis in total, whereas the second allows the respondent to make more subtle points of disagreement.

Two other problems that can arise during member checking are produced by the fact that in any social science inquiry, the participants critically evaluate and analyze the researchers’ actions and motivations and bring their own agendas to the table. For example, Emerson and Pollner (1988) found that participants who had developed a friendly relationship with the researchers were less likely to offer corrections during member checking. Although Emerson and Pollner did not explicitly say so, the reverse could also have been true, with a participant who had an antagonistic relationship with one or more of the researchers offering strong criticisms in an effort to undercut the project. Finally, Emerson and Pollner found that their research report was sometimes viewed as a resource that could be used in negative ways by people higher up in the organization, which then influenced the type of feedback produced. For example, because Emerson and Pollner presented their preliminary results at a time when major changes in the provision of mental health services were being considered—including termination or extensive revisions of PET—the report was seen by some participants as a tool that could be used to justify eliminating their jobs.

As Emerson and Pollner (1988) concluded, it is naïve to think that member checking constitutes a moment of truth, where all is finally revealed. Rather, member checking is an occasion for the production of more data, which must then be analyzed, interpreted, and integrated with the data derived earlier in the research process, providing “a new depth and dimension” to the findings p. 190).



Triangulation and member checking will not always lead to confirmation of a researcher’s findings and conclusions. However, rather than considering inconsistencies uncovered by these processes as problems, qualitative researchers view them as opportunities to discover new aspects of the data to be incorporated into an existing theory or to generate new theories. In this vein, Silverman (1993) cautions that researchers should resist the temptation to adjudicate inconsistencies, so that some are judged to be true and others to be false. In keeping with the social constuctionist goal of creating multiple views of a single phenomenon, Silverman suggests that the researcher should strive to produce accounts that consider the ways in which different researchers or different sets of research participants produce different patterns of data or draw different conclusions from the data. For an example of how this might influence data collection and results, see Seale (1999).

Transferability. External validity reflects concerns with the extent to which the results of a particular study will replicate across research populations, methods, and settings (recall chapter 8). In quantitative research, this goal is most often accomplished by comparing the results of multiple large-sample studies that vary such characteristics as research setting, participant characteristics, and operational definitions. Because qualitative research focuses on in-depth information provided by a few people, the approach used in quantitative research is both impractical to implement in qualitative research and contrary to the qualitative goal of developing detailed understandings of individuals’ experiences. This differences in approaches led Lincoln and Guba (1985) to propose transferability as a more appropriate method of meeting the concerns of external validity within qualitative inquires. Transferability is the degree to which results of one qualitative study can be applied to another context or setting. From this perspective, the authors of one study cannot specify the transferability of their findings to another context because they are not familiar with the details of the new context. However, those researchers are responsible for describing their research context and the assumptions that were central to their study in sufficient detail that readers can judge the appropriateness of transferring those results to a new context.


Box 14.5 Thick Description

Thick descriptions requires researchers to



	1.

	Provide a full account at the start of the study of their epistemology (such as postpositivist or social constructionist), and assumptions about the area of inquiry.



	2.

	Identify the particular social status position or viewpoint they took, such as gender, age, and so forth. The researchers should also report the role they took in relation to the participants. For example, did they present themselves as knowledgeable peers, curious and naïve outsiders, part of a hierarchy system, and so forth?



	3.

	Identify who did and did not provide data, along with other relevant information on individuals’ degree of participation and overall response to the study. For example, was one participant cautious about participating because he thought it would bring up painful memories, but still decided to participate?



	4.

	Describe the social situations in which the data were collected, including how participants were recruited and where data collection took place.



	5.

	Provide a detailed step-by-step account of the methodology. This account should include explanations for each methodological decision (such as whether to use a thematic analysis or a narrative analysis), starting with development of the research design, through the coding process, and into decisions regarding writing style and content during the writing stage. Inclusion of brief examples is particularly helpful, especially regarding the coding process.






To help researchers meet this responsibility, Lincoln and Guba (1985) drew upon Geertz’s (1973/1993) work in ethnography to suggest that researchers provide detailed accounts of both the study process itself and the phenomenon under inquiry, a procedure commonly called thick description. Box 14.5 presents material that should be included in a study aiming for thick description. Through this thick description of the study, subsequent readers can make their own assessments of the appropriateness of using the study as a basis for their own or of synthesizing the findings of one or more studies to produce a new model or theory. For example, in a working draft of their study of female gender illusionists Adams and Smith (2011) decided to exclude the results of one previous study (Shapiro, 2007) from their model because that group reported challenging gender understandings as a goal of their performances, a goal not expressed by Adams and Smith’s participants. The thick description provided by Shapiro allowed Adams and Smith to make informed decisions about the transferability of Shapiro’s results to their own participants.

Dependability. Although qualitative researchers do not adopt the quantitative definitions of reliability that we discussed in chapter 6, that does not mean that they ignore the methodological concerns that the term reliability represents. As we saw in Chapter 6, the concept of reliability reflects a concern with consistency. To date, qualitative researchers have not given as much attention to addressing concerns of reliability as they have with validity. As Lincoln and Guba (1985) explain, “[Because] there can be no validity without reliability a demonstration of the former is sufficient to establish the latter” (p. 316). Nevertheless, Lincoln and Guba purposed dependability as a criterion appropriate to qualitative inquiry that addresses concerns of consistency within a study. Dependability emphasizes the need for researchers to account for the ever-changing context within which research occurs. This process entails descriptions of any changes in methodology or other factors that occurred during the course of a study along with reflections on how these changes affected the study. To maximize dependability, researchers make every effort to maintain consistency within the study, such as by having data collected by only one individual or by a team that has been carefully trained. All data collected should exist in hardcopy, such as detailed field notes, transcribed interviews, photographs, or copies of materials collected. These records should be produced in accordance with a carefully adhered to set of standards, such as distinguishing between observed events and interpretations of those events. Despite these efforts, inconsistencies in the data collection process will inevitability occur and must be recorded and their possible effects must be discussed. VanOra and Ouellette (2009) provide an interesting account of how two interviewees viewed the same interviewer differently, along with a good example of how information about differences across interviewees or other factors should be incorporated into the final research report.

During the coding process, which proceeds in a way similar to that for content analysis, researchers should maintain detailed records of the development of each code or theme and any changes made to them, clearly linking each alteration to specific reasons for the change, such as new information found in the data. Parker, Adams, and Phillips (2007) provide a good example of how changes in coding categories and disagreements on coding are negotiated and incorporated into a final report.

This detailed documentation of processes, combined with careful reflection on possible implications for findings, is termed reflexivity and is one of the distinctive features of qualitative inquiry. Ideally, this detailed record keeping would enable an inquiry audit,a process recommended by Lincoln and Guba (1985) in which outside reviewers examine both the process and the product of the research at various stages of the study to determine whether the study was properly conducted and whether the conclusions drawn by the researchers were justified. Although an actual audit rarely occurs, the research report should include sufficient detail that the reader can follow the steps the researchers took, observing any possible complications that arose and how the researchers resolved them. Providing this information in a research report is part of the thick description necessary for transferability. Because this process addresses two criteria for rigor in qualitative inquires it is a common component of qualitative studies and rapidly becoming mandatory.

Confirmability. A common concern of quantitative and qualitative researchers is that of conceptual replication: When testing a given research question in different situations (such as with different participant populations and in different settings) does the same pattern of results occur (recall Chapter 5)? Because qualitative researchers assume that each investigator brings a unique perspective to the study, they think of replication in broader terms than do quantitative researchers. Instead, they look for confirmability (Lincoln & Guba, 1985), which refers to the degree to which the results of a study can be confirmed or corroborated by others. One way of accomplishing this goal is to actively seek out, identify, and account for evidence that might contradict one’s hypotheses. A willingness to seek out disconfirming evidence and to use that evidence to modify one’s conclusions was one of the key points of Popper’s (1959) model of scientific inquiry and is a key component of a scientific attitude (Seale, 1999). Within any research approach an openness to evidence that contradicts one’s viewpoint helps guard against the errors that can arise from too great an attachment to the personal perspective or values of the individual researcher.

Peräkylä (1997) specifies three ways in which apparently contradictory evidence can aid in understanding research findings. First, such evidence can provide additional support for one’s conclusions if, during member checking, participants explicitly label the discrepancy as unusual and can explain what makes it unusual. In some cases, the discrepancy may be explainable, which would show a slight variation, but not a major deviation, from the dominant pattern of results. For example, in a study of how doctors explain diagnoses to patients, Peräkylä (1995) found that doctors usually did not deliver a diagnosis without first discussing the evidence that led to their conclusion. However, in two cases the doctors did not follow this pattern. During member-checking, Peräkylä found that in those cases the diagnosis had been given earlier, and the explanation had been given at that time. Thus, although the dominant pattern did not change, Peräkylä noted the need to place a given doctor visit in the context of previous visits. Finally, negative cases can enhance the body of research on a topic by providing a basis for modifying existing ideas. For example, Jeffery (1979) found that staff in a hospital emergency department categorized patients as “bad”—those whose problems were deemed trivial or self-inflicted in some manner—and “good”—those who tested the staff’s professional knowledge and provided opportunities for further learning. However, when Dingwall and Murray (1983) conducted a similar study in a children’s emergency department, they found that children with the same qualities as “bad” adults were not viewed as negatively by the staff. This finding led to the development of a more explanatory model in which the labels applied by staff members were seen as dependant on their prior assessment of the extent to which patients were able to make choices.

Triangulation and member checking are two of the most common qualitative approaches for searching for evidence that contradicts prior observations or expectations. Adding a self-conducted inquiry audit based on a thick description of one’s methods facilitates transferability, creating a study that has a rigorous level of dependability and credibility. This combination allows the reader to have confidence that the results presented are reasonably free of researcher bias, along with an account of possible biases that do exist that allows the reader an independent evaluation of the results and the conclusions the researcher drew from those results.

[image: image]

Interviewing

In its most basic form, an interview consists of a researcher asking questions of a research participant, who then responds. This brief description, however, is analogous to describing driving as moving oneself from one place to another in a wheeled, motorized vehicle. As we will see, the reality of the process is much more complex. Interviews can fulfill several purposes in research. One purpose, of course, is data collection; Box 14.6 describes some of the types of data that can be collected using interviews. A second role for interviews is exploratory: When planning research that will be conducted in an unfamiliar setting, researchers can use interviews to collect information about the setting, such as access and opportunities for collecting different types of data. As noted in Chapter 3, researchers can also interview members of populations from which they want to collect data to determine the acceptability of the research to potential participants. Finally, as discussed in Chapter 16, debriefing interviews can be used to obtain research participants’ perspectives on studies in which they have taken part. This section will review the basic steps of conducting an interview study, from development of research questions, through the steps of data collection, and thematic analysis of interview data.


Box 14.6 Types of Information that Can Be Acquired Through Interviews



	•

	Detailed descriptions of experiences, places, events, and so forth. For example, what is life like for people who have been laid off from work and cannot find a job comparable to the one they had held? How do they use their time each day? What psychological and social effects (such as changes in friendships) has the layoff had on them? What effects has it had on their families and their relationships with their family members?



	•

	Description of processes. For example, what strategies do laid-off workers use to find new jobs? How do the strategies change over time if a job search is unsuccessful?



	•

	Learning how events are interpreted. For example, how do people make sense of being laid off? To what causes do they attribute the layoff? Whom do they blame and why?



	•

	Integrating multiple perspectives. For example, how are layoff experiences, processes, and interpretations similar and different for people at different levels of an organization (such as executives and laborers) or for people from different types of organizations?




Source: Adapted from Weiss (1994).



Developing the Research Question

The first step in developing an interview study is determining the project goal. This goal will guide the research questions you address. In qualitative research, research questions serve a purpose similar to that of a hypothesis in quantitative research: orienting the reader to the study’s focus. It is generally best to develop a series of research questions, starting with a relatively broad question and supplementing it several more specific questions. The specific questions keep the study focused, while the broader question allows the researchers to respond to unanticipated information; one of the strengths of interview research is that the researchers may learn things that they had not previously considered and take the new information into account. Box 14.7 presents a sample statement of research purpose, followed by a set of research questions. These research questions will provide examples as we explore the steps of an interview study.


Box 14.7 Purpose Statement and Associated Research Questions for an Interview Study

Purpose:

The purpose of this study is to produce an understanding of how women may experience positive psychological outcomes (thriving) as a result of negotiating the trauma of a chronic illness.

Overarching, broad research question:



	•

	How do women experience a chronic illness as an interwoven part of their lives?



	•

	More specific, focused research questions:






	a.

	Do women with chronic illnesses demonstrate increases within any of the six categories of life success (specified in the literature)?




If so, what do these increases look like?



	b.

	Do any of these increases appear to be derived from or driven by her negotiation of her chronic illness?






	-

	If so, what do these processes look like?







As we noted earlier, qualitative researchers should carefully examine their biases, make rigorous efforts to minimize the impact of those biases while simultaneously documenting instances of possible bias, and provide a clear description of these processes in their final research report. These steps are key to producing a rigorous and high quality interview; the primary tool for achieving these goals is the reflexivity journal. Researchers should start their journals at the very beginning of the process—even while working on their purpose statement and associated research questions. Any unexamined assumptions that the researcher makes at this point will affect every subsequent stage of the research project and so are particularly important (Roulston, deMarrias, & Lewis, 2003). In their journals, researchers document, question, and reflect on their beliefs, emotions, ideas, and the decisions they make during the research process. It is not sufficient to simply write down one’s beliefs or ideas; rather, researchers should rigorously explore their sources, processes, and implications of those ideas. Keep in mind that journaling is not a linear process: An interviewee’s response to a question may cause the interviewer to rethink a previously unexamined assumption in, for example, the research purpose, requiring a reexamination of that topic. A complete and detailed reflexivity journal is an essential resource for writing the thick description necessary for the reader to assess transferability and provides an account of the changing context of the research required for the assessment of dependability.

Data Collection

The primary tool of data collection in an interview study is the interview script—the questions the researcher intends to ask in the order they will be asked. Development and implementation of this script is of the utmost importance in collecting quality data and thus deserves careful attention. In this section, we cover key steps in this process, from consideration of different types of interviews, through developing and piloting the script, to methods of developing and maintaining rapport during the interview. We then examine the post-interview tasks of transcription, coding, and analysis.

Types of interviews. There are three main types of interviews: structured, semi-structured, and unstructured. We will briefly discuss each of these, but will focus on the semi-structured format because it is the one that is used most often. These types of interviews differ from each other primarily in the degree of control the researcher has over the resulting dialogue with interviewees, with the structured format providing the greatest control for the interviewer, the unstructured format providing the greatest control to the interviewee, and the semi-structured format falling in the middle. Researchers generally use less structured formats when they are exploring a new topic area or for philosophical reasons, such as feminist concerns for equal power relationships.

In a structured interview all respondents answer the same specific questions in the same specific order. This high level of control over interviewees’ responses can be important if the researcher has concerns about whether the content of one question will affect respondents’ answers to a later question (see Chapter 15 for a discussion of these kinds of order effects). The structured format has two primary drawbacks. First, the interviewer has no freedom to adapt the questions or their order to specific respondents, which may limit the naturalness of response. As we note later in our discussion of rapport, this low level of flexibility can have a slight negative impact on the overall interview by adding a degree of formality not found in everyday conversations. Second, the interviewer might not be able to follow-up on unique aspects of the interviewee’s responses that do not fit with the existing literature on the topic being studied, as the researcher probably did not anticipate these issues while developing the interview script.

A semi-structured interview is a more flexible version of the structured interview. In a semi-structured interview, the interviewer will ask each interviewee the same core set of questions, but may change their order in response to topics the interviewee brings up. The interviewer may also use probing questions to follow up unique aspects of each interviewee’s experiences. Although these probes may be relatively standard across interviews (e. g., Can you tell me how you felt about that? Can you give me another example of that?), applying them to each interviewee’s unique experiences can result in markedly different interview content. The flexibility provided by the semi-structured format gives the interviewer the ability to produce a more fluid, flowing, and casual conversation with the interviewee. This informality facilitates the interviewer’s ability both to develop rapport with the interviewee and to follow-up on unique aspects of the interviewee’s responses.

In an unstructured interview, the interviewer uses an artifact such as a photograph to elicit a dialogue with the interviewee on the topic of interest; in most instances the artifact is produced by the interviewees themselves. One example of this technique is photovoice. Using photovoice, the researcher asks the interviewee to take photographs relevant to the topic of interest. The researcher then uses those photos as the basis for the interview, asking questions about the content of the photos, the memories the photos elicit, and the meanings those memories hold for the interviewee, and so forth. Examples of research using this technique include Lopez, Eng, Randall-David. and Robinsion’s (2005) study of quality-of-life concerns of African American breast cancer survivors and Streng et al.‘s (2004) exploration of the influence of immigration in a public school. At first glance, the unstructured format may sound easy to implement, but such is not the case. The interviewer must be mentally quick and able to draw on information provided earlier in the interview to ask meaningful, focused questions on the spot. To gain an idea of how difficult this process is, follow the steps described in the next section for writing an interview script, then reflect on the areas you experienced difficulty and struggled with rewriting. Now imagine doing so in the middle of an interview, where there is no time think about how to word questions: Poorly phrased questions cannot be taken back out and the interviewee’s responses to them are now a permanent part of the data. Therefore, it is best to begin one’s use of the interview methodology with a structured or semi-structured interview and move to the unstructured format after becoming proficient with the other approaches. A course in interviewing techniques will also be beneficial.

Writing an interview script. Having decided on an interview format, the researcher needs to develop the interview script. The script guides the entire interview, so the researcher must rigorously develop, pilot test, and practice it. The script is the researcher’s primary data collection tool, and as such deserves the same depth of thought and development as selecting a measurement strategy in quantitative research. A casual approach to script writing will result in poor data, just as a poorly selected or constructed measurement scale would.

The goal in developing an interview script is to translate the formal research questions that the research project is designed to answer into a set of easy-going, conversational-style questions. Such questions will aid in developing rapport with the interviewees and will encourage them to provide the kinds of spontaneous and rich responses that are most useful for qualitative analysis. It is a good practice to explore any one research question by using several interview questions. Approaching the topic from several different directions will elicit detailed responses that contain a variety of information.

The interview questions should not ask the interviewee to directly answer the research question being studied. Instead they should elicit information that will facilitate the researcher’s ability to answer the research question by analyzing the interviewee’s responses (Kvale, 1996). Consider, for example, a study aimed at determining whether women who have chronic illnesses experience the challenges posed by their illness to be sources of personal growth. Rather than directly asking “Has your illness experience been a source of personal growth?” the researcher would ask a series of questions such as



	•

	Can you tell me about the changes that have occurred in your life since your chronic illness started?



	•

	Can you tell me about changes that are related to your chronic illness?



	•

	Can you tell me about changes that are not related to your chronic illness?



	•

	Can you walk me through the process of each of each of these changes?




These questions do not ask directly about posttraumatic growth or similar concepts because doing so might lead the interviewee to focus on some aspects of her experiences and to omit mentioning other aspects. Box 14.8 provides an overview of different types of interview questions and Box 14.9 contains a brief checklist for writing good interview questions; always follow these guidelines when developing an interview script. The quality of your data will depend on the quality of your interview questions, so do not rush this process.


Box 14.8 Types of Interview Questions

Introducing questions present a topic for discussion. Therefore, they should be general and open to interpretation by your interviewee. Examples include “Can you tell me about your experiences with…?”; “Can you tell me abouti…?”; “Do you remember an occasion when…?” Questions such as these elicit rich, detailed dialog, in which the interviewees themselves determine the key dimensions of the topic being studied. The interviewer can then explore information presented in these initial responses through additional questions.

Probing questions follow-up introducing questions. Probing questions elicit further detail, ask about similar or different experiences, or try to resolve what appear to be contradictions in what the interviewee says. Examples include “Can you tell me more about that?”; “Can you tell me another example of that?”; “Can you tell me of a similar experience that ended differently?”; “Early in your story you said (blank) but later you said (blank)—can you explain the difference for me?”

Specifying questions allow the interviewer to clarify responses and get more specific information. Examples include “You said you felt anxious at that point. Can you tell me what that felt like for you in terms of your body’s response?”; “What did you actually do then?”; “Can you taking me through that step-by-step?”; “Can you tell what you were thinking then?”

Direct questions directly introduce a topic or particular aspect the interviewer wants the interviewee to address. Because of their direct nature, these questions may lead interviewees to focus narrowly on the content of the question rather than give the more expansive responses elicited by more open questions. Therefore, it is best to postpone these questions until late in the interview. Examples include “Do you see (blank) as something negative?”; “As something positive?”; “Can you tell me about a time your anxiety affected the quality of your work?” These directive questions would be followed up with probing, specifying, and interpreting questions.

Although silence sounds odd when listed as a question, it is an important part of an interview, giving the interviewee time to think about the implications of the question just asked or the story just shared. Silence also provides interviewees with time to decide how much of an experience or feeling they want to share. Novice interviewers are prone to rushing through their questions, turning the interview into a cross-examination and thus undercutting rapport. If you have a problem with maintaining silences, try counting to 10 mentally.

Interpreting questions are an important part of any interview, allowing the interviewer to present her understanding of an event or other shared piece of information to the interviewee for correction and clarification. Interpreting usually involves rephrasing an interviewee’s answer in a new way, requesting clarification, or exploring apparent contradictions. Examples include “To make sure that I understand what you are saying, you felt (blank) when (blank) happened?”; “Is it correct that you thought (blank)?”; “To make sure that I am getting the order right, you are saying that (event A) happened first, and then (event B) followed?”

Source: Adapted from Kvale (1996).




Box 14.9 Checklist for Quality Interview Questions



	•

	Ask as many open-ended questions as possible. Asking questions that elicit a yes/no response or only a brief answer will not give you much information.



	•

	Avoid demographic questions during the interview; this information is best captured by a self-report questionnaire. Interviewing is best for understanding people’s emotions, personal meanings, or interwoven aspects of their lives—demographic questions don’t elicit this kind of information



	•

	Do not ask for two pieces of information in one question. For example, do not say “Tell me about recent changes in your life that are related to your illness and changes that are not related to you illness.” Questions such as this can be confusing and it can be hard to separate the answers to the two parts of the question. Instead, ask two questions, one for each type of information.



	•

	Avoid broad, global questions. Instead, focus on the interviewee’s experiences or personal expectations. For example, asking “What does it mean to be a mother?” will elicit very different information than “What does being a mother mean to you?” The first question will probably tap into social attitudes and norms, whereas the second is more personal and unique to the interviewee.



	•

	Make sure you ask balanced questions. It is easy to fall into the trap of asking about only one side of an experience. For example, whenever you ask about the best part of something, make sure you also ask about the worst part (or vice versa).



	•

	Never make assumptions about a person’s life. For example, a common assumption to make when interviewing a woman about her life goals is to assume that she plans to become a mother, but what if she wants to live child-free?






Every interview script should be pilot tested before being used to collect data. Initially, the researcher should be interviewed by a colleague using the interview script, answering as many questions as possible, with the whole process being recorded. The researcher should then listen to the interview, noting areas where they had difficulty formatting responses and considering how to revise the problematic questions. The researcher should also note questions or topics that made them feel uncomfortable, were difficult to answer, and so forth. The interview script should be revised to fix each of these problem areas. Next, the researcher should consider conducting the interview with one or two people who are similar to or part of their research population of interest, but whose responses the researcher is willing to lose as data. After completing each interview, the researcher should ask the pilot interviewees to identify questions that were difficult to answer, unclear, emotionally sensitive, and so forth. Discuss these problem areas with the interviewees, coming up with solutions that work for both you and them. This process of pilot testing the interview script should be recorded in the reflexivity journal. Novice researchers are often tempted to skip the pilot test, but to do so is to invite disaster. Questions that sound fine when read to oneself, suddenly emerge as awkward when posed to another person. Language that appeared clear is suddenly revealed as vague or even misleading. A clear and detailed interview script, with a clear plan of follow-up questions and probes, is a necessary component of increasing the study’s degree of dependability through efforts to maximize consistency.

Sampling. Intertwined with the process of developing an interview script are decisions about sample size. Because of their focus on individual experience, qualitative researchers differ from quantitative researchers on what constitutes an appropriate sample size. The qualitative researcher’s concern with developing rich, detailed understandings places an emphasis on collecting detailed, in-depth information from participants, typically resulting in smaller sample sizes than those found in quantitative research. The ideal sample size for a qualitative study cannot be determined prior to the initiation of the study. Instead, researchers should continue to collect and analyze data until they reach a point called saturation. Saturation occurs when additional interviews no longer provide new information beyond what obtained from the previous interviews in the study. However, not all studies reach this point of saturation. Because of time constraints, difficulty in recruiting members of hard-to-reach populations, or other factors, the sample size may be as small as four to six (Chin & Kroesen, 1999). A common mistake of novice interviewers is to collect too much data, either because their interview script is too extensive (an interview should last no longer than two hours) or because they conducted too many interviews. From a qualitative research perspective, it is better to produce a detailed understanding of a few people’s experiences rather than a broad and general understanding of the experiences of many people.

Conducting the interview. Interviewers should be thoroughly prepared when they arrive to conduct an interview. In addition to developing a quality interview script and a thorough informed consent procedure (recall Chapter 3), the interviewers should have carefully thought through their expectations for the interview (and recorded their thoughts in their journals) and tested their recording equipment. All interviews should be recorded and stored in either an audio or video format; audio is sufficient unless one also intends to analyze interviewee behavior. The quality of the interview, and thus the data collected, is strongly influenced not only by the interviewers’ level of preparation but also by the rapport interviewers build between themselves and their interviewees. Three factors are key to developing and maintaining rapport during an interview.

The first factor is a genuine interest in others and with the person being interviewed in particular. The ability to express genuine interest is something a researcher can convey through active listening, paying attention to nonverbal behavior, and being sensitive to interviewees’ cultural backgrounds. These skills not only help the interviewer convey a focused interest in the interviewee’s experiences but also provide a basis for developing follow-up questions that take the interview into topics and experiences that are unique to the interviewee. While actively listening and noting the use of culturally relevant language, the researcher should jot down any words or phrases the interviewee uses that suggest further follow-up, but should not interrupt the flow of the interviewee’s narrative. The researcher should do the same for nonverbal behavior. The notes the researcher makes can then be used to create lead-ins to follow-up questions such as “You mentioned (blank), could you tell me more about that?” or “You were clenching and unclenching your hands during that story. Can you tell me about the emotions you were feeling while you were telling that story? When you experienced that event?” (deMarrias, 2002). Interviewers can also convey genuine interest through their body language, such as by maintaining eye contact, smiling when appropriate, and maintaining a slight forward tilt of the body (Parrott, 2003).

The second important factor is empathy, which is the ability to put one’s self in the place of another person and see the world as that person sees it. It includes being sensitive to and accurately understanding other’s feelings; Brammer and Shostorm (1982) describe it as thinking “with rather than for or about” the other person (p. 180). The distinction between thinking with and thinking for or about has important implications for the research interview. It may be helpful to visualize a continuum, with the researcher’s perspective on one end and the interviewee’s perspective on the other. The interviewer’s goal during the interview is to shift along that continuum, attempting to get as close as possible to the interviewee’s perspective. Be aware, though, that as the interviewer’s perspective on the interview topic moves closer to that of the interviewee, the interviewer might not return to the same perspective she or he had on the topic prior to the interview. For example, Parrott (2003) notes that once you empathize with an alcoholic, you won’t look at alcoholism the same way again. Thus, good interviewing contains the possibility of change for the interviewer (Parrott, 2003), just as participant observation does for the observer (recall Chapter 10). As in the case of taking a genuine interest in the person, empathy is difficult to feign. However interviewers can learn to convey empathy through behaviors such as nodding their heads and maintaining good eye contact (Parrott, 2003) while avoiding such behaviors as expressing judgmental attitudes, giving advice, or disagreeing with the interviewee (deMarrias, 2002).

The third factor in creating and maintaining rapport is flow. Everyday conversations that we experience as positive have some shared characteristics that an interviewer should strive to include in research interviews. Interviews that display these characteristics are said to have good flow: They move in a meaningful, comfortably paced manner toward increasing openness and sharing of information. A key component of flow is responsiveness to what the other person says. Some aspects of genuine interest, such as active listening and not interrupting, help maintain flow, as does the use of good follow-up questions. An additional factor in maintaining flow is flexibility in applying the interview script. If the interviewee has already answered a question scripted for later in the interview, asking that question again later may suggest lack of attention to the interviewee’s responses. However, you do not want to assume that the interviewee has nothing further to say on that topic, so you might introduce the later question by saying something along the lines of “Earlier you shared (blank). Is there anything else about that you would like to share? Anything that might help me in terms of understanding (the purpose of the study)?” Another important aspect of creating and maintaining flow is starting with safer topics and then moving gradually into potentially more emotionally laden or difficult questions. This pattern should be followed both for the interview as a whole and in following up on specific events or experiences. Starting the interview with broad, open questions allows the interviewee to control the early dialogue, which helps them develop a feeling of security. Raising more specific questions later in the interview allows the interviewer to convey empathy and a genuine interest before exploring areas that might be sensitive for the interviewee. When asking about a specific event, it is best to start with more descriptive questions such as those dealing with what occurred, where it occurred, and when it occurred, and then move on to questions about emotions or possible conflicts associated with the event.

One to two and one-half hours is a good time frame for an interview. Shorter amounts of time tend not to elicit the level of detail that is the hallmark of interview research, while longer times can create fatigue for both the interviewer and interviewee. At the conclusion of the interview, the researcher should conduct a debriefing. Debriefing can be thought of as the closing bracket of the interview, with going over the informed consent from being the opening bracket. At this time, the researcher can tell the interviewee more about the purpose of the study and answer any questions the interviewee might have. Always thank interviewees for the valuable time they contributed to the interview and for their trust in sharing such personal information with you, and assure them that the interview was insightful and helpful (see Chapter 16 for more information on the debriefing process). To ensure that you do not forget anything, complete your reflexivity journal entry for the individual within three hours of completing the interview.

After the Interview

Following the completion of the interview, the researcher faces three more tasks: transcribing the interview, coding the interview data, and analyzing the data.

Transcription. The first step in analyzing interview data is transcribing the interview into a written format. Transcription is an important contributor to dependability—one should not attempt to code data while listening to the interview. Doing so will decrease the rigor of the study by decreasing dependability. A set of rules for transcribing data—a transcription protocol—should be established prior to data collection and should be followed meticulously: Inconsistency in data transcription can create biases that will be difficult to identify and correct later. To maintain a high level of dependability, all dialogue should be initially transcribed, including every um, hm, like, and so forth. A transcription protocol should also include methods for indicating incomprehensible dialogue, length of pauses, and nonlanguage verbal expressions. For example, inserting a comment such as * voice lowered * would indicate a change in speech style. Novice researchers often underestimate the time required for accurate transcription. A ratio of 15 minutes of transcription time for every 5 minutes of dialogue is a good guideline. This time investment, however, is part of the process of gaining familiarity with the data, an important first step in data analysis (Braun & Clarke, 2006). Transcription is part of the initial stage of data analysis, in which the researcher begins to notice apparent patterns or issues that repeat throughout one or more interviews. The researcher should note these patterns in the reflexivity journal, where they can later serve as ideas for coding and checked for accuracy. For example, once when I (HA) was coding a powerful story from one interviewee, it made such a strong impact on me that weeks later I felt that it was an issue that several of my participants had experienced. After reviewing my transcripts, I found this theme in only one other interview. Going back to my journal helped me to understand where my initial impression had come from and to appropriately incorporate it into my results as a rare but powerful event.

Data coding and analysis. There are many approaches to coding qualitative data such as grounded theory, discourse analysis, and narrative analysis. We will focus our discussion here on thematic analysis because that method provides cores skills that other forms of analysis build on (Braun & Clarke, 2006). As we saw earlier, coding is the process by which a researcher creates a system for organizing, managing, and retrieving the most meaningful bits of data related to the research question(s), and then thinking critically and creatively about how the data addresses those question(s). This involves both data reduction and data complication. In terms of reduction, the researcher begins by assigning tags or labels to the data, based on the research question(s) and salient features that stand out in the interview transcript. This process condenses the large data set into smaller units that can be analyzed by creating categories from the data. Attaching codes to pieces of the interview transcript facilitates the researcher’s ability to identify and organize relevant data. Coding can also be used to expand, transform, and reconceptualize data, opening up more analytical possibilities. This process is referred to as complicating the data because the researcher adds to the data themselves by asking questions about them, generating theories and frameworks derived from them, and going beyond what has been reported in previous research on the topic (Coffey & Atkinson, 1996). The researcher then goes back to the data, searching both for support for and challenges to the proposed theory or framework, which leads to further expansion or revisions. These processes of analytical thought and reflection are ultimately the source of new insights.

Data coding begins after the interviews have been transcribed. The first task is to gain some control over the seeming overabundance of data. A good way to begin is by marking all data that appear to address the proposed research question(s). These are usually, although not always, large pieces of data. The next step in coding is the designation of more detailed categories. Miles and Huberman (1994) suggest creating a “start list” of codes prior to reading the interview transcripts or perhaps even before beginning data collection. These start codes can come from relevant theories and the results of previous research. The researcher should also watch for what Strauss (1987) calls in vivo codes— tags for dialogue relevant to the research question(s) but not accurately accounted for by the start codes. In vivo codes may be derived from the language or terminology used by participants, the researcher’s summary of what the participant seems to be referring to or describing at a particular point in the dialogue, or the researcher’s conceptual categories. These codes may be nested within one another or overlap in other ways, with these connections and intersections providing powerful insights.

The coding process forms the foundation of the “bottom up” or inductive analysis component of the qualitative approach to research. Both start codes and in vivo codes constitute the process of identifying meaningful units of the participant’s dialogue. At this level of coding, dependability is increased if the researcher uses concrete codes; that is, codes that are closely based on the participant’s dialogue and are primarily descriptive. Such codes facilitate the researcher’s ability to later locate related pieces of data. This aspect of data management sets the stage for more detailed analysis later, at which time the researcher may reorganize the data according to ideas or concepts generated later through data complication (Coffey & Atkinson, 1996).

At the next level of analysis, the researcher begins to generate links between various codes and to propose interpretations of the data and their codes. The researcher begins to move away from paraphrasing the content of data extracts and moves toward identifying what is interesting about them, why it is interesting, and how various codes may connect together. The analytic work at this level lies in using the data as a source of ideas that are thoroughly and precisely related to the data. That is, the codes are a way of relating the data to one’s ideas about those data (Coffey & Atkinson, 1996). The researcher should also begin to develop links between various coding categories by asking questions about how the various pieces of data are related, with the answers becoming provisional connecting links. This process often generates additional questions about what is going on in the data—indicating that the researcher has now entered the process of complicating the data—opening it up for further inquiry, reorganization, and interpretation (Coffey & Atkinson, 1996). These data driven questions may include, but are not limited to, causal conditions, contextual factors, interactions, and consequences. A note of caution is warranted at this stage: Inconsistencies within a single interview or across two or more interviews are part of the richness of the data and should be viewed as opportunities to think more deeply and complexly about the data and the experiences they represent. Failure to address these inconsistencies can misrepresent the interviewee’s experiences (Coffey & Atkinson, 1996).

As one works through a data set, the provisional answers proposed for the questions arising from the data should become increasingly more complex, incorporating the subtleties and complexities in the data. Provisional answers should also become increasingly well supported by the data, documented by quotations from the data from which they are derived. These provisional answers represent emerging themes that pervade the data and provide organizing principles for understanding participants’ experiences within and across interviews. Common modifications include synthesizing two or more themes, splitting a theme, revising its description or deleting it. The researcher should now rigorously hunt for data that do not fit with the potential themes and modify the theme to account for each contradiction until all data related to the theme are adequately explained. This process creates a high level of credibility by accounting for inconsistencies in the data.

At this point, the researcher should be able to describe the scope and content of each theme in a few sentences, have a good idea of how the themes fit together, how well they capture information important to the research question, and the overall story the themes tell (Braun & Clarke, 2006). In order to provide the thick description of methods necessary for high dependability, each step in the analysis process above, from specification of start codes, through exploration of false cases and development of linkages between codes should be detailed in the researchers’ reflexivity journal. An abbreviated version of these steps should be included in the methods section of the final report. The end product is a set of themes that clearly work together to answer the research question(s) posed at the beginning of the study. Each theme should be presented with a selection of the dialogue from which it emerged (due to space constraints it is rare for all relevant dialogue to be presented). This dialogue provides evidence supporting the theme, thus increasing dependability through a thick description of the results, while also presenting the range of behaviors, attitudes, and so forth subsumed under that theme. Connections between categories and themes should also be clearly presented, again accompanied by relevant supportive dialogue. Because member checking is an excellent way to increase the credibility of a qualitative study, the researcher should strongly consider taking the final themes and their supporting dialogue back to the participants of the study and elicit their feedback. Chin and Kroesen (1999) and Parker, Adams, and Phillips (2007) provide examples of writing up well-developed themes with their supporting data, with the latter also providing an example of the use of member checking.
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Combining Qualitative and Quantitative Methods

Having explored methods of collecting and analyzing both quantitative and qualitative data, we conclude with a brief review of how quantitative and qualitative data can be interwoven, producing a mixed methods analysis. Although more common in evaluation research (see Chapter 18), the use of mixed methods is experiencing a steady increase in other areas of the social sciences. Quantitative and qualitative methods can complement one another in many ways, including development, initiation, corroboration, and elaboration (Rossman & Wilson, 1994). We briefly examine each of these processes, illustrating them with examples from Waysman and Savaya’s (1997) evaluation of the success of SHATIL, a nonprofit organization in Israel.

In development, the researcher creates a research plan that uses information generated through one method to inform data collection or analysis with another method. For example, Waysman and Savaya (1997) interviewed groups of SHATIL clients to determine which behaviors and characteristics had helped and hindered their interactions with the organization. The research design called for the incorporation of issues raised by the client groups into questionnaires that were completed by all clients. Thus, the content of the quantitative assessment was derived from the results of the qualitative group interviews.

Initiation refers to the potential of mixed methods research to cultivate new lines of thinking by turning up unexpected, unique and sometime contradictory findings that require the researchers to rethink their assumptions and explore new directions, thus modifying their previous research plan. This process may be triggered when unexpected results from one method lead to the development of new directions of inquiry using another method. An example of this occurred with Waysman and Savaya (1997) when group interviews of SHATIL clients raised unanticipated issues. In particular, some clients discussed the lack of clarity regarding eligibility and procedures for applying for some of the organization’s services. Items addressing this issue were subsequently included in the questionnaire later administered to all clients. Analysis of questionnaire responses produced results that matched with those generated in the group interviews. This outcome is an example of corroboration, in which the researcher tests the consistency of findings across methods. If different methods yield similar results, we can have increased confidence in the accuracy of the findings. However, if different methods result in different findings, we should investigate possible cause of those differences.

Initiation may also occur as researchers respond to conflicting finding from different methods, forcing them to reframe research questions or rethink the basic assumptions of their study. For example, during the group interviews, some of SHATIL’s clients reported a sense of being patronized but the questionnaire data indicated that only a small percentage of the client population reported feeling patronized. In an effort to address this inconsistency, Waysman and Savaya (1997) asked a new research question: Can we identify particular groups of clients for whom feeling patronized is an issue? Examination of demographic data revealed that the problem had been raised primarily by minority groups (Arabs and Ethiopians). This finding resulted in SHATIL’s initiation of improved methods of culturally sensitive service delivery. This outcome is an example of elaboration, in which the researcher uses results from one method to clarify, enhance, or otherwise expand upon the results from another method.

Although many of the procedures in a mixed methods study are the same as those in a single-approach study (such as generation of questionnaire items for survey research or development of an interview script), there are a few methodological concerns unique to mixed methods. First, the researcher should clearly specify the types of information necessary to accomplish the study’s goals and how each method of data collection and analysis will contribute relevant but unique information. Second, researchers should weigh the pros and cons of the order in which the various data types will be collected. For example, individuals who complete a questionnaire prior to an interview might use language from the questionnaire in their interviews more often than individuals who completed the interview first (Floyd, 1993). Finally, when qualitative approaches are used to collect more detailed data from a subsample of a larger group of people who responded to a quantitative assessment, the criteria for selecting which people will participate in the qualitative assessment must be carefully thought out (Waysman & Savaya, 1997). For example, it is important that the characteristics of the members of the qualitative subsample be fully representative of those of the full sample. For examples of reports of mixed methods research, see Savaya and Waysman (1999) and Rossman and Wilson (1996).
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Chapter Summary

Content analysis is a technique for testing hypotheses by means of categorizing information contained in messages and examining the relationships between categories or between categories and other aspects of the messages such as the gender of the creator. Content analysis is based on naturally occurring data (the messages) and so can produce results that are high in ecological validity and low in social desirability response bias. A research project that employs content analysis proceeds in much the same way as any other research project: developing the research hypothesis, creating a coding scheme, collecting data, coding the data, and analyzing the data. Hypotheses for content analysis research can be derived from any of the sources we described in Chapter 5 and can focus on multiple aspects of message content and production. In creating coding schemes, researchers using content analysis must make a number of decisions: how to develop coding categories, whether to code manifest or latent content, the appropriate unit of analysis, and whether the coding categories should be broad or narrow in scope. Before collecting data, researchers must define the population of messages they are interested in and decide how to sample messages for analysis from that population. Coders must be carefully selected based on their ability to understand and use the coding scheme and their familiarity with the culture from which the message come. It is essential that coders be carefully and thoroughly trained in the use of the coding scheme. Researchers must be sure to assess the reliability and validity of their content analysis using appropriate techniques. Once the data are coded, researchers can analyze them using any technique that is appropriate to the data’s level of measurement (nominal, ordinal, interval, or ratio).

Similar to quantitative inquiries, qualitative research strives to provide description and understanding of various human behaviors and experiences, clearly placing it within the scientific process, but does so through an emphasis on individual experiences rather than the average experience of a group of people. Qualitative studies also employ different criteria for methodological rigor. Credibility and transferability can be thought of as analogous to the quantitative criteria of validity. Credibility focuses on the production of research results that reflect reality from the point of view of the participants, most commonly through member checking or triangulation. Transferability focuses on the extent to which a research report provides its readers with sufficient detail to determine how useful the research is to them. This assessment process is facilitated by thick description of the research participants, methods, and setting. Dependability and confirmabilty are analogous to the quantitative concept of reliability. Dependability results from maximizing consistency in and thick description of the process of data collection and analysis. To attain confirmability, researchers actively seek instances within their data that do not fit with their initial conclusions, leading to modifications of those conclusions until all relevant data are accounted for and incorporated into the final report.

Interviewing involves the collection and analysis of participants’ experiences, perspectives, insights, and so forth through a shared dialogue with a researcher. Interviewing begins with specification of the questions the researcher hopes to answer through their study, a process similar to the specification of a hypothesis in quantitative inquires. There are three types of interview formats—structured, semi-structured, or unstructured—with the semi-structured format being the most commonly used. The researcher develops an interview script—the primary data collection tool of an interview study—by translating their research questions into interview questions and pilot testing and modifying the script as needed. While conducting the interviews, the researcher must attain rapport with each interviewee by expressing a genuine interest in them as persons and in the information they are sharing, conveying empathy, and maintaining conversational flow. From the beginning, the researcher should record everything they did in their reflexivity journal.

After completing an interview, the researcher must transcribe it, following a clear transcription protocol to increase dependability. Coding begins with the selection of all dialogue related to each research question; the researcher then reads through the dialogue carefully, designating data that relates to their established start codes. The researcher also notes relevant data not addressed by these initial codes and generates an appropriate descriptive code for each type of information. Next, the researcher begins to create codes that convey the researcher’s interpretation of the dialogue; as links between codes or other patterns emerge, the researcher notes these as well, applying them retroactively to the data that have already been coded. As coding progresses, the researcher will begin to ask questions about what is happening within the data. These questions focus on such issues as causal conditions, contextual factors, and consequences.

Qualitative and quantitative research methods can work together, producing a mixed-methods approach in which the two methodologies complement one another through development, initiation, corroboration, and elaboration. In development, the researcher creates research that uses information generated through one method to inform data collection or analysis with another method. In initiation, unexpected results from one analysis change data collection protocol in the other method. The researcher uses corroboration to test the consistency of findings across methods. In elaboration, a researcher uses results from one method to clarify, enhance, or otherwise expand upon the results from another method.
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Questions for Review and Discussion



	1.

	Define content analysis. What kinds of research questions can content analysis address? Describe the advantages and disadvantages of content analysis relative to other forms of data collection.



	2.

	Define coding scheme. Describe the sources from which coding categories can be derived. What are the advantages and limitations of each approach? Explain the issues that arise in developing coding schemes.



	3.

	Describe the ways in which researches can identify coding categories. What are the advantages and disadvantages of each?



	4.

	What is the difference between the manifest and latent content of a message? What are the advantages and limitations of coding each type of content?



	5.

	Explain the distinction between broad and narrow coding categories. What are the advantages and disadvantages of each? What role do hierarchical coding schemes play in deciding on how broad or narrow to make one’s coding categories?



	6.

	Explain the three basic rules for developing coding categories.



	7.

	Explain the two approaches to defining the population of messages to be used in a content analysis. How is the selection of an approach affected by the goals of a study?



	8.

	Explain the ways in which researchers can sample messages for analysis from a population of messages.



	9.

	Describe the key criteria for selecting the people who will code data for a content analysis. What kinds of training should they receive?



	10.

	Describe the options available for assessing the reliability and validity of a content analysis. Why is it important to control for chance agreement in assessing reliability?



	11.

	In what ways are the qualitative and quantitative research paradigms similar and in what ways are they different? In what ways are the types of knowledge they produce similar and different?



	12.

	Describe the techniques qualitative researchers use to maintain scientific rigor.



	13.

	What is member checking? Explain how member checking contributes to the rigor of an interview study.



	14.

	Explain the role of falsification in qualitative research. Describe the steps of falsification in a qualitative study.



	15.

	What type of research questions might be better investigated by a qualitative inquiry as compared to a quantitative approach? Explain your answer.



	16.

	Explain the concept of reflexivity. Is there a process in the quantitative paradigm similar to it? If so, describe it. If not, what are the implications of the absence of a comparable process in the quantitative paradigm?



	17.

	Explain how the reflexivity journal contributes to rigor in qualitative research. Describe the kinds of information the reflexivity journal should include from each stage of the research process.



	18.

	Explain how researcher bias could influence each stage of an interview study. What steps should researchers take to decrease bias and to document potential biases?



	19.

	Describe the three types of interview. How are they similar to and different from each other? What are the advantages and limitations of each?



	20.

	Describe the types of interview questions. What type of information does each elicit?



	21.

	Describe the guidelines for developing an interview script.



	22.

	Describe the key factors in developing and maintaining rapport during an interview.



	23.

	What is a transcription protocol? What are its key components?



	24.

	How does coding contribute to a reduction of data? How does coding contribute to complicating the data?



	25.

	Describe the different types of codes and explain how they relate to one another.



	26.

	What are themes? Explain the process of generating and testing themes.



	27.

	What are the advantages and disadvantages of employing a mixed methods design?



	28.

	Define corroboration, as it is employed in mixed methods research. How does it differ from initiation? How does development relate to each of these goals? How does elaboration relate to the other three goals of mixed methods?



	29.

	Discribe three procedural concerns unique to mixed methods research.
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Survey Research
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In the most general sense, survey research is the process of collecting data by asking people questions and recording their answers. Surveys can be conducted for a variety of purposes, two of which predominate. One purpose is the estimation of population parameters, or the characteristics of a population. For example, the goal of a survey might be to determine the percentage of people who hold supporting and opposing positions on social issues, such as nuclear power; the percentage who perform certain behaviors, such as smoking cigarettes; or the demographic characteristics of the population, such as sex, age, income, and ethnicity. The U. S. census, public opinion polls, and the periodic General Social Survey (GSS) conducted by the University of Chicago’s National Opinion Research Center are all surveys directed at estimating population parameters. The second purpose for which a survey might be conducted is hypothesis testing. Researchers might be interested in the correlations between the answers to questions or between characteristics of respondents and their answers. Surveys can be conducted specifically for the purpose of hypothesis testing, or researchers might use data from survey archives, such as those described in the next chapter, to test their hypotheses. Experiments can also be conducted by survey methods when the researcher manipulates independent variable by varying the information that participants receive: People in the different conditions of the independent variable receive versions of the survey that contain the information that defines the condition to which they are assigned.

Surveys can also be classified into two broad categories based on the way respondents are recruited. Respondents in sample surveys are selected in ways that are designed to produce a respondent sample whose characteristics closely mirror those of the population from which the sample was drawn. National public opinion polls and the GSS are examples of sample surveys: They use techniques described in the next chapter to obtain respondent samples from each region of the United States who reflect the gender, ethnic group, and age distributions of the population. Respondents in convenience surveys consist of members of whatever group or groups of people that the researcher found it convenient to sample from. Most self-report research in the behavioral sciences uses convenience surveys, primarily of college students. The data from sample surveys can be used either to estimate population parameters or to explore relationships between variables. Because the samples used in convenience surveys are not representative of a population, they cannot be used to estimate population parameters but are commonly used in hypothesis-testing research.

This chapter provides an overview of several key issues in survey research. We first describe the process of writing questions and creating question response formats, and the advantage of using multi-item scales, especially when measuring hypothetical constructs. We next discuss the problem of response biases and conclude with an overview of the principles of questionnaire design and administration. One chapter cannot cover all the information you would need to know before conducting survey research, so before getting started on your own survey research you should consult a specialized book on the topic.
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Asking Questions

Survey researchers collect data by asking questions. The questions, or items, are compiled into questionnaires that can be administered to respondents in a variety of ways, as discussed later in this chapter. These items are composed of two parts. The stem is the question or statement to which the research participant responds, and the response options are the choices offered to the respondent as permissible responses. Consider the following item:

The university should not raise tuition under any circumstances.


	Agree

	Disagree




In this example, “The university should not raise tuition under any circumstances” is the stem and “Agree” and “Disagree” are the response options. This section discusses stem (or question) writing, and the next section discusses formats for response options. The phrasing of the question is extremely important because differences in phrasing can bias responses. In fact, the issue of question phrasing is so important that entire books have been written on the topic (for example, Bradburn, Sudman, & Wansink, 2004). In this section we have space to touch on only a few of the major issues; see the suggested reading list at the end of the chapter for sources that can guide you on your own research.

Open- and Closed-Ended Questions

Questions can be grouped into two broad categories. Open-ended questions, such as essay questions on an exam, allow respondents to say anything they want to say and to say it in their own words. Closed-ended questions, such as multiple-choice exam questions, require respondents to select one response from a list of choices provided by the researcher. Researchers generally prefer closed-ended questions because they can choose response options that represent categories that interest them and because the options can be designed to be easily quantified. However, open-ended questions are more useful than closed-ended questions in three circumstances. The first is when asking about the frequency of sensitive or socially disapproved behaviors. Bradburn and colleagues (2004), for example, found that people reported higher frequencies of a variety of drinking and sexual behaviors in response to open-ended questions than in response to closed-ended questions. A second circumstance is when you are unsure of the most appropriate response options to include in closed-ended questions on a topic or to use with a particular participant population. Schuman and Presser (1996) therefore recommend using open-ended questions in preliminary research and using the responses to those questions to design response options for closed-ended questions. This strategy can reveal response options the researchers did not think of. Conversely, the response options included in closed-ended questions might remind respondents of responses they might not think of spontaneously. We discuss this issue later in the chapter as well as the possibility that open-ended questions can assess some types of judgments more accurately than can closed-ended questions.

Question Wording

A major lesson survey researchers have learned is that the way in which a question is phrased can strongly affect people’s answers. Consider the two questions shown in Table 15.1. Half the respondents to surveys conducted in the late 1970s were asked the first question; the other half were asked the second question. Notice that adding the phrase “to stop a communist takeover” increased the approval rate for intervention from 17% to 36%. Let’s examine a few basic rules of question writing.

Use the language of the research participants. The questions used in survey research are usually written by people who have at least a college education and frequently by people who have a graduate education. As a result, the question writers’ vocabularies may differ significantly from those of their respondents in at least two ways. First, researchers use many technical terms in their professional work that are unknown or that have different meanings to people outside the profession. Using such terms in questions will usually result in confusion on the part of respondents. Second, researchers’ normal English vocabulary is likely to be larger than that of their participants, and using what might be called an intellectual vocabulary is another source of misunderstanding. As Converse and Presser (1986, p. 10) note, the “polysyllabic and Latinate constructions that come easily to the tongue of the college educated” almost always have simpler synonyms. For example, “main” can be used for “principal” and “clear” for “intelligible.” It is also wise to avoid grammatically correct but convoluted constructions such as “Physical fitness is an idea the time of which has come” (Fink & Kosecoff, 1985, p. 38). “An idea whose time has come” might irritate grammarians, but will be clearer to most people. When people fail to understand a question, they will interpret it as best they can and answer in terms of their interpretation (Ross & Allgeier, 1996). Consequently, respondents might not answer the question that the researcher intended to ask.

TABLE 15.1

Effect of Question Wording on Responses to Survey Questions


	Question

	Percent in Favor of Sending Troops


	If a situation like Vietnam were to develop in another part of the world, do you think the United States should or should not send troops?

	17.4


	If a situation like Vietnam were to develop in another part of the world, do you think the United States should or should not send troops to stop a communist takeover?

	35.9




Note: From Schuman and Presser (1996)

Because respondents may misunderstand or misinterpret questions, it is important to pretest questionnaires to assess people’s understanding of the questions. Samples of respondents from the population in which the questionnaire will be administered should be used for pretests. Sudman, Bradburm, and Schwarz (1996) describe a number of methods for assessing the comprehensibility of questionnaire items; Box 15.1 lists a few of them.


Box 15.1 Some Techniques for Assessing the Comprehensibility of Questionnaire Items



	•

	Have respondents read each question, give their responses, and then explain how they decided on their responses. For example, “Tell me exactly how you arrived at your answer …how did you work it out … how exactly did you get to it?” (Sud-man, Bradburn, & Schwarz, 1996, p. 19). This technique is sometimes called the think aloud method.



	•

	Directly ask respondents what the item meant to them. For example, Ross and Allgeier (1996) asked their respondents, “What I would like you to do is tell me what you though the item was actually asking you. I’m only interested in your interpretation. What did you think this item was asking when you responded to it?” (p. 1593).



	•

	Ask respondents to define specific terms used in the items. Be sure to let them know that you are trying to identify unfamiliar words and terms, so “I don’t know” is an appropriate response.



	•

	When you administer the questionnaire to the research sample, for each item record the number of respondents who ask for clarification, give incomplete responses, or give responses that suggest they misinterpreted the item.






Avoid unnecessary negatives. Using negative constructions in questions can lead to confusion. Consider this hypothetical example: “Do you agree or disagree that people who cannot read well should not be allowed to teach in public schools?” Whether respondents agree or disagree, it’s impossible to tell what they’re agreeing or disagreeing with. Although this is an extreme example, researchers are sometimes tempted to use negative constructions as a way of balancing questions to control for some people’s tendencies to agree with whatever position they are presented with. Very often, however, a little searching will turn up alternatives. If our example were changed to “Do you agree or disagree that only people who read well should be allowed to teach in public schools?” the meaning of the responses would be clearer.

Ask only one question at a time. A double-barreled question asks for two or more pieces of information at once. Consider the following question used in a national opinion poll in 1973: “Do you think that President Nixon should be impeached and compelled to leave office, or not?” (Wheeler, 1976, p. 182). Impeachment is the investigation and indictment of an official by the House of Representatives for an alleged offense; removal from office is a possible punishment if the official is found guilty after trial by the Senate. It would certainly be possible to agree that an official’s actions should be investigated but to disagree that removal from office is the appropriate penalty if the official is found guilty. This question also illustrates the vocabulary problem: A concurrent poll found that fewer than 50% of its respondents knew the meaning of impeachment (Wheeler, 1976).

Questions can become double-barreled through implication as well as the use of the word and. Consider the following example given by Lewin (1979, p. 137):

Your class functions as a stable, cohesive group, with a balance of leadership, which facilitates learning.


	Always

	Often

	Sometimes

	Rarely

	Never




This question asks for four pieces of information: perceived group stability, perceived group cohesiveness, type of leadership used in the group, and the effects of these factors, if any, on learning. Always ensure that each question used on a scale asks for only one piece of information; otherwise, you never know which question respondents are answering.

Avoid leading and loaded questions. A leading question implies that a certain response is desired. For example, “Do you agree that implies that agreement is the desired response. Similarly, the question “How attractive is this person?” suggests that they are, in fact, attractive; phrasing the question as “How attractive or unattractive is this person?” is less leading. Notice that the questions used as examples so far in this section have been balanced; that is, they suggest that either agreement or disagreement is an acceptable response (for example, “Do you think that … or not?” “Do you agree or disagree that …?”).

A loaded question uses emotional content to evoke a desired response, such as by appealing to social values, such as freedom, and terms with strong positive or negative connotations. Sudman and Bradburn (1982, p. 7) give this example:

Are you in favor of allowing construction union czars the power to shut down an entire construction site because of a dispute with a single contractor, thus forcing even more workers to knuckle under to union agencies?

Although this example is extreme, question loading can also be subtle. Rasinski (1989), for example, found that 64% of respondents to a series of surveys agreed that too little money was being spent on assistance to the poor, whereas only 23% agreed that too little was being spent on welfare. Clearly, welfare has a more negative connotation than assistance to the poor, even though both terms denote providing money to people in need. Table 15.2 lists some other pairs of phrases that Rasinski found to elicit different agreement rates.

Be specific. People’s belief systems are very complex. One result of this complexity is that people’s beliefs about general categories of objects can be very different from their beliefs about specific members of those categories. For example, you might like dogs in general but detest your neighbor’s mutt that barks all night. The effect of question specificity on response can be seen in the examples shown in Table 15.3, taken from a poll conducted in 1945. You must therefore ensure that your questions use the degree of specificity necessary for the purposes of your research.

TABLE 15.2

Examples of Question Phrasings Receiving Different Agreement Rates in Surveys


	Too little money is being spent on …

	Percent Agreeing


	Solving problems of big cities

	48.6


	Assistance to big cities

	19.9


	Protecting Social Security

	68.2


	Social Security

	53.2


	Improving conditions of African Americans

	35.6


	Assistance to African Americans

	27.6


	Halting rising crime rates

	67.8


	Law enforcement

	56.0


	Dealing with drug addiction

	63.9


	Drug rehabilitation

	54.6




Note: From Rasinski (1989)

Do not make assumptions. It is easy to write questions that include unwarranted assumptions about the respondents’ characteristics or knowledge base. For example, the question “Do you agree or disagree with U.S. trade policy toward Canada?” assumes the respondent knows what that policy is. Similarly, asking, “What is your occupation?” assumes that the respondent is employed. People are quite willing to express opinions on topics with which they are unfamiliar; for example, Sudman and Bradburn (1982) reported that 15% of the respondents to one survey expressed opinions about a fictitious civil rights leader. Therefore, it is generally a good idea to verify that a respondent is familiar with a topic when asking questions about it. However, such verification questions should be tactful and not imply that the respondent should be familiar with the topic. Such an implication could lead the respondent to make up an opinion in order not to appear uninformed.

TABLE 15.3

Effect of Different Degrees of Question Specificity on Survey Responses From a Poll Conducted in 1945


	Question

	Percent Answering Yes or Favor


	Do you think the government should give money to workers who are unemployed for a limited length of time until they can find another job?

	63


	It has been proposed that unemployed workers with dependents be given $25 per week by the government for as many as 26 weeks during one year while they are out of work and looking for a job. Do you favor or oppose this plan?

	46


	Would you be willing to pay higher taxes to give unemployed people up to $25 dollars a week for 26 weeks if they fail to find satisfactory jobs?

	34




Note: $25 in 1945 is the equivalent of $295 in 2010. From Bradburn, Sudman, and Wansink (2004), p. 7.

Address sensitive topics sensitively. Sensitive topics are those likely to make people look good or bad, leading respondents to underreport undesirable behaviors and to over-report desirable behaviors. Sudman and Bradburn (1982) suggest some ways to avoid biased responses, a few of which are shown in Box 15.2.


Box 15.2 Some Techniques for Reducing Biased Responses to Sensitive Questions

To avoid underreporting of socially undesirable behaviors:



	•

	Imply that the behavior is common, that “everybody does it.” For example, “Even the calmest parents get angry with their children some of the time. Did your children do anything in the past week to make you angry?”



	•

	Assume the behavior and ask about frequency or other details. For example, “How many cans or bottles of beer did you drink during the past week?”



	•

	Ask respondents to define specific terms used in the items. Be sure to let them know that you are trying to identify unfamiliar words and terms, so “I don’t know” is an appropriate response.



	•

	Use authority to justify the behavior. For example, “Many doctors now think that drinking wine reduces heart attacks. How many glasses of wine did you drink during the past week?”




To avoid over-reporting of socially desirable behaviors:



	•

	Be casual, such as by using the phrase “Did you happen to …?” For example, “Did you happen to watch any public television programs during the past week?” Phrasing the question this way implies that failure to do so is of little importance.



	•

	Justify not doing something; imply that if the respondent did not do something, there was a good reason for the omission. For example, “Many drives report that wearing seat belts is uncomfortable and makes it difficult to reach switches on the dashboard. Thinking about the last time you got into a car—did you use a seat belt?”




Note: From Sudman and Bradburn (1982).



As you can see, good questions can be difficult to write. This difficulty is one reason why it is usually better to try to find well-validated scales and questions than to create your own. If you must write your own questions, take care to avoid biases such as those described here.
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Obtaining Answers

Survey researchers ask questions to obtain answers. As noted earlier, these answers can be either open- or closed-ended. Most survey questions are designed to elicit closed-ended responses. In this section we discuss two issues related to closed-ended responses: levels of measurement and the relative merits of various closed-ended response formats.

Levels of Measurement

Researchers use questionnaires to measure the characteristic of respondents: their attitudes, opinions, evaluations of people and things, their personality traits, and so forth. Measurement consists of applying sets of rules to assign numbers to these characteristics. Several different rules could be applied in any situation. To measure student achievement, for example, the researcher might use any of three rules: (a) Classify students as having either passed or failed, (b) rank order students from best to worst, or (c) assign each student a score (such as 0 through 100) indicating degree of achievement. Each rule provides more information about any particular student than did the preceding rule, moving from which broad category the student is in, to whom the student did better and worse than, to how much better or worse the student did. Because of these increasing amounts of information content, these rules are called levels of measurement (also sometimes referred to as scales of measurement).

Measurement levels. A variable can be measured at any of four levels of information content. From lowest to highest, these levels are called nominal, ordinal, interval, and ratio.Nominal level measurement sorts people or things into categories based on common characteristics. These characteristics represent different aspects of a variable, such as gender or psychiatric diagnosis. As a result, nominal level data are usually reported in terms of frequency counts—the number of cases in each category—or percentage of cases in each category. To facilitate computerized data analysis, the categories are often given numbers (or scores); for example, “female = 1 and male = 2.” These numbers are completely arbitrary. In this example, someone receiving a score of 2 does not have more gender than someone receiving a score of 1; he is only different on this characteristic.

Ordinal level measurement places people or things in a series based on increases or decreases in the magnitude of some variable. In the earlier example, students were arranged in order of proficiency from best to worst, as in class standings. As a result, ordinal level data are usually reported in terms of rankings: who (or what) is first, second, and so forth. Notice that while ordinal level measurement provides comparative information about people, such as “Mary did better than Phil,” it does not quantify the comparison. That is, it does not let you know how much better Mary did. Because of this lack of quantification, one cannot mathematically transform ordinal level data, that is, perform addition, subtraction, multiplication, or division. As a result, most inferential statistics, such as the t test, which are based on these transformations, are usually considered to be inappropriate for use with ordinal level data.

Interval level measurement assigns numbers (scores) to people and things such that the difference between two adjacent scores (such as 1 and 2) is assumed to represent the same difference in the amount of a variable as does the between any other two adjacent scores (such as 3 and 4). In other words, the people using an interval level measure perceive the intervals between scores to be equal. Thus, if Chris scores 5 on a variable measured at the interval level, Mary scores 3, and Phil scores 1, we can say that Mary scored higher than Phil to the same degrees that Chris scored higher than Mary. For this reason, interval level measures are used to most hypothetical constructs, such as personality traits, attitudes, beliefs, psychiatric symptoms, and so forth.

In addition, interval level scores can be added to and subtracted from each other, multiplied and divided by constants, and have constants added to or subtracted from them; they cannot, however, be multiplied or divided by each other. For example, we could not say that Mary’s score was three times higher than Phil’s or that someone with a score of 20 on the Beck (1972) Depression Inventory is twice as depressed as someone with a score of 10. These transformations are impossible because interval level scores lack a true zero point; that is, the variable being measured is never totally absent in an absolute sense. For example, in women’s clothing, there is a size zero. Clearly, everyone has a clothing size; “size 0” is merely an arbitrary designation indicating “extremely small;” it does not indicate the total absence of size. Similarly, someone who wears a size 14 is not twice as big as someone who wears a size 7; such multiplicative comparisons are meaningless on interval-level scales.

Ratio level measurement, like interval level measurement, assigns equal interval scores to people or things. In addition, ratio measures have true zero points, and so can be multiplied and divided by each other. Therefore, it is appropriate to say that a ratio level score of 10 represents twice as much of a variable as does a score of 5. Some ratio level measures used in psychological research include the speed and frequency of behavior, the number of items recalled from a memorized list, and hormone levels. However, most measures of psychological states and traits and of constructs such as attitudes and people’s interpretations of events are interval level at best.

There are at least three reasons why understanding the measurement level of your items is important: it influences the amount of information obtained, it affects which statistical tests are appropriate, and it relates to the ecological validity of your findings. It is important to bear these considerations in mind when choosing a level of measurement.

Information content. Higher level measures contain more information than do lower level measures; they also contain all the information lower levels provide. For example, you could measure people’s heights in feet and inches and make ratio level comparisons, such as Mary is 1.2 times taller than Peter (ratio level); you can also measure height but not make ratio comparisons (interval level). Another option is to use the original measurement to rank people by height (ordinal level) or classify them as short or tall (nominal level). You cannot go the other direction; for example, if you ask people to classify themselves as short or tall, you cannot use this information to estimate actual their heights. As a general rule, you should collect data using the highest level of measurement possible.

TABLE 15.4

Hypothetical Opinion Data





	Analyzing these data at the nominal level and at the interval level lead to different conclusions.



	 

	Group A

	Group B


	Nominal Level Data

	 

	 


	Favor

	50%

	50%


	Oppose

	50%

	50%


	Interval Level Data

	 

	 


	Strongly favor

	2

	16


	Moderately favor

	2

	2


	Slightly favor

	16

	2


	Slightly oppose

	2

	16


	Moderately oppose

	2

	2


	Strongly oppose

	16

	2




This difference in information content has two implications. First, the conclusions you can validly draw on the basis of measures constructed at one level of measurement, such as ratio, would be invalid if drawn on the basis of a lower level of measurement, such as interval. For example, you can say things such as “Group A improved twice as much as Group B” only if a ratio level measure is used. Second, higher level measures tend to be more sensitive to the effects of independent variables than are lower level measures. Consider the following hypothetical example, which uses the data shown in Table 15.4. Researchers conduct a study comparing the opinions of two groups of people (perhaps liberals and conservatives) on a political issue. Members of the groups are asked whether they favor or oppose a particular position on the issue, with the results shown in the top part of Table 15.4. Given this outcome, the researchers would conclude that there is no difference in opinion between the groups: 50% of the people in each group favor the position and 50% oppose it. If, however, the researchers asked people to put their opinions into one of the six categories shown in the bottom part of Table 15.4, with the frequency of response as shown for each category, they can analyze their results as interval level data. They would then conclude that the members of Group B have more favorable opinions than the members of Group A, p = .002. A difference was detected in the second case but not the first because the interval level measure contained more information than the nominal level measure, in this case information about the respondents’ relative degree of favorability toward the issue.

Statistical tests. Assumptions underlie statistical tests. The t-test, for example, assumes that the scores in the two groups being compared are normally distributed. However, nominal level measures are not normally distributed, and ordinal level data frequently are not, and so violate this assumption (as well as others). Therefore, some authorities hold that one can only use statistics that are designed for a particular level of measurement when using data at that level. Other authorities, however, hold that there is no absolute relationship between level of measurement and statistics. See Michell (1986) for a review of this debate.

On a more practical level, statisticians have investigated the extent to which the assumptions underlying a particular statistic can be violated without leading to erroneous conclusions (referred to as the robustness of a statistic). The results of this research indicate that under certain conditions, ordinal and dichotomous (two-value nominal) data can be safely analyzed using parametric statistics such as the t-test and analysis of variance (Davison & Sharma, 1988; Lunney, 1970; Myers, DiCecco, White, & Borden, 1982; Zumbo & Zimmerman, 1993). Before applying parametric statistics to nonparametric data, however, you should carefully check to ensure that your data meet the necessary conditions.

Ecological validity. As we saw in Chapter 8, the issue of ecological validity deals with the extent to which a research setting resembles the natural setting to which the results of the research are to be applied. Ecological validity is related to levels of measurement because the natural level of measurement of a variable may not contain enough information to answer the research question or may not be appropriate to the statistics the researcher wants to use to analyze the data. The researcher then faces a choice between an ecologically valid, but (say) insensitive, measure and an ecologically less valid, but sufficiently sensitive, measure. Consider, for example, research on juror decision making. The natural level of measurement in this instance is nominal: A juror classifies a defendant as guilty or not guilty. A researcher conducting a laboratory experiment on juror decision processes, however, might want a more sensitive measure of perceived guilt and so might ask subjects to rate their belief about how likely or unlikely it is that the defendant is guilty on a 7-point scale (interval level measurement). The researcher has traded off ecological validity (the measurement level that is natural to the situation) to gain sensitivity of measurement. As discussed in Chapter 2, such tradeoffs are a normal part of the research process and so are neither good nor bad per se. However, researchers should make their tradeoffs only after carefully weighing the relative gains and losses resulting from each possible course of action. Sometimes the result of this consideration is the discovery of a middle ground, such as using both nominal and interval level measures of juror decisions.

Response Formats

There are four categories of closed-ended response formats, commonly referred to as rating scales: the comparative, itemized, graphic, and numerical formats. Let’s look at the characteristics of these formats.


Box 15.3 Hypothetical Paired Comparison Rating Scale

Instructions: Listed below are pairs of brand names of automobiles. For each pair, indicate the brand you think is of higher quality by putting an “X” on the line next to its name. Please make one choice in each pair and only one choice per pair; if you think the choices in a pair are about equal, mark the one you think is of higher quality even if the difference is small.
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Comparative rating scales. In comparative scaling, respondents are presented with a set of stimuli, such as five brands of automobiles, and are asked to compare them on some characteristic, such as quality. Comparative scaling can be carried out in two ways. With the method of paired comparisons, raters are presented with all possible pairings of the stimuli being rated and are instructed to select the stimulus in each pair that is higher on the characteristic. Box 15.3 shows a hypothetical paired comparisons scale for five brands of automobiles. The score for each stimulus is the number of times it is selected. A major limitation of the method of paired comparisons is that it becomes unwieldy with a large number of stimuli to rate. Notice that with five stimuli, the scale in Box 15.3 had to have 10 pairs; the number of required pairs is n(n - 1)/2, where n is the number of stimuli. Consequently, 20 stimuli would require 190 pairs. With a large number of similar judgments to make, people can become bored and careless in their choices. Although there is no absolute rule about the maximum number of stimuli to use in the method, Crano and Brewer (2002) suggest no more than 10 (resulting in 45 pairs).

One solution to the problem of numerous pairs of stimuli lies in the method of rank order. With this method, respondents are given a list of stimuli and asked to rank them from highest to lowest on some characteristic. However, selecting the proper ranking for each stimulus can be a daunting task for respondents who are faced with a large number of stimuli. One way to simplify the task is to have respondents alternately choose the best and worst stimulus relative to the characteristic being rated. For example, if respondents had to rank 20 colors from the most to least pleasing, you would have them first choose their most and least preferred of the 20 colors, assigning those colors ranks 1 and 20, respectively. You would then have them consider the remaining 18 colors and choose their most and least preferred of those, giving those colors ranks 2 and 19, respectively. The process continues until all colors have been chosen.

Three conditions must be met for comparative scaling to provide reliable and valid results (Crano & Brewer, 2002). First, the respondents must be familiar with all the stimuli they compare. If a respondent is not familiar with a stimulus, the ranking of that stimulus will be random and therefore not reflect where it stands on the characteristic. For example, people who have never driven Fords cannot judge their quality relative to other brands of automobiles. Second, the characteristic on which the stimuli are being rated must be unidimensional; that is, it must have one and only one component. Note that the example in Box 15.3 violates this rule: automobile quality is made up of many components, such as physical appearance, mechanical reliability, seating comfort, the manufacturer’s reputation, and so forth. If a rating characteristic has several components, you have no way of knowing which component any respondent is using as a basis for making ratings. To the extent that different respondents base their ratings on different components, the ratings will be unreliable. This situation is similar to the specificity problem in question phrasing. Finally, the respondents must completely understand the meaning of the characteristic being rated. For example, when rating automobiles on mechanical reliability, each respondent must define reliability in the same way. It is therefore best if the researcher defines the characteristic being rated for the respondents.

Notice that comparative scaling results in data at the ordinal level of measurement. Consequently, the ratings represent relative rather than absolute judgments. That is, a stimulus that raters perceive to be mediocre might be ranked highest because it is better than any of the others despite its low absolute quality: It might be seen as “the best of a bad lot.”

Itemized rating scales.Itemized rating scales are multiple-choice questions: The item stem is in the form of a question, and the respondent chooses an answer from the options the researcher provides. A primary use of itemized scales is for classification—you can ask research participants to classify themselves as to sex, marital status, or any other variable of interest. Itemized scales can also be used to assess hypothetical constructs. Harvey and Brown (1992) present a theory of social influence that postulates five influence styles that every person uses to some degree. The degree to which any person uses each style is assessed with a scale composed of a set of social influence situations; each situation is followed by a set of possible responses to the situation. Each response represents one of the social influence styles. For example,

If I have made a suggestion or proposal and a person reacts negatively to it, I am likely to



	a.

	Accept the person’s position and try to reexamine my proposal, realizing that our differences are largely due to our individual ways of looking at things, rather than take the reaction as a personal affront.



	b.

	Suggest the best course of action and make clear the results of not following that course of action.



	c.

	Feel upset about the disagreement but will go along with the other person’s ideas and allow him or her to express ideas fully.



	d.

	Point out the requirements of the situation but avoid becoming involved in fruitless argument.



	e.

	Search for a compromise position that satisfies point of view.




(Harvey & Brown, 1992, p. 147)

Respondents choose the response most similar to the one they would make in the situation. Respondents’ scores for each style can be calculated as the total number of times that a response indicative of a style was chosen.

Itemized rating scales generally provide data at the nominal level of measurement. The data can become ordinal if choices representing a single characteristic are cumulated across items, as in the Harvey and Brown (1992) example. People can then be ranked on how often they chose the dimension as characteristic of themselves. Itemized rating scales can also provide ordinal level data if the response options are ordered along some dimension; for example,

Put an X on the line next to the phrase that best describes your political orientation:


	_____

	Very conservative


	_____

	Moderately conservative


	_____

	Slightly conservative


	_____

	Slightly liberal


	_____

	Moderately liberal


	_____

	Very liberal




Itemized rating scales must be developed carefully to ensure that all the relevant response options are presented to research participants. Failure to include all options will reduce the validity of the measure in either of two ways. First, respondents may skip the item because it doesn’t include a response option that accurately reflects their viewpoint. For example, when asked to choose from a list of five options the most important thing for children to learn to prepare for life—to obey, to be well liked, to think for themselves, to work hard, and to help others who need help—62% of the respondents to a survey chose “to think for themselves.” However, when another sample of respondents was asked the same question in an open-ended format, “to think for themselves” was mentioned by only 5% of the respondents. It ranked seventh in frequency of being mentioned; none of the first six characteristics mentioned were on the itemized list (Schuman & Presser, 1996). Alternatively, they may choose one of the options in the list even though that option differs from their actual viewpoint because they think they have to choose something, even it is not a completely accurate representation of their viewpoint. An incomplete list of options can also lead to biased research results that confirm old stereotypes rather than provide new knowledge. As Bart (1971) pointed out, allowing women to describe their sexual roles only as “passive,” “responsive,” “aggressive,” “deviant,” or “other” does not allow for responses such as “playful,” “active,” and so forth.
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FIGURE 15.1

Examples of Graphic Rating Scales.

Graphic rating scales. With graphic rating scales, (also called visual analog scales), people indicate their responses pictorially rather than by choosing a statement as with itemized rating scales or, as we will see, by choosing a number with numerical rating scales. Figure 15.1 shows some examples of graphic rating scales. With the feeling thermometer—Figure 15.1(a)—respondents rate their evaluations of a stimulus, such as a political candidate, from warm (favorable) to cold (unfavorable); respondents indicate their feelings by drawing a line across the thermometer at the appropriate point. The simple graphic rating scale—Figure 15.1(b)—is used in the same way as the feeling thermometer: The respondent marks the line at the appropriate point. The scale is scored by measuring the distance of the respondent’s mark from one end of the line. The segmented graphic rating scale—Figure 15.1(c)—divides the line into segments; the respondent marks the appropriate segment. This format simplifies scoring because a numerical value can be assigned to each segment. The Smiley Faces Scale, Figure 15.1(d), (Butzin & Anderson, 1973) can be used with children who are too young to understand verbal category labels or how to assign numerical values to concepts. As with the segmented graphic rating scale, the researcher can give each face a numerical value for data analysis.


Box 15.4 Examples of Numerical Rating Scales

Indicate your current mood by circling the appropriate number on the following scale:
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How would you rate your performance on the last test?
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The university should not raise tuition under any circumstances.
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Numerical rating scales. With numerical rating scales, respondents assign numerical values to their responses. The meanings of the values are defined by verbal labels called anchors. Box 15.4 shows some hypothetical numerical rating scales. There are three elements to the design of a numerical rating scale: the number of scale points, the placement of the anchors, and the verbal labels used as anchors.

In principle, a numerical rating scale can have from 2 to an infinite number of points. In practice, the upper limit seems to be 101 points (a scale from 0 to 100). Two factors determine the number of points to use on a scale. The first is the required sensitivity of measurement. A sensitive measure can detect small differences in the level of a variable; an insensitive measure can detect only large differences. In general, scales with more rating points are more sensitive than scales with only a few points. More points allow the raters finer gradations of judgment. For example, a 2-point attitude scale that allows only “Agree” and “Disagree” as responses is not very sensitive to differences in attitudes between people—those who agree only slightly are lumped in with those who agree strongly and those who disagree only slightly with those who disagree strongly. If you are studying the relationship between attitudes and behavior, and if people with strongly held attitudes behave differently from people with weakly held attitudes, you will have no way of detecting that difference because people with strongly and weakly held attitudes are assumed to be identical by your scale. In addition, respondents might be reluctant to use a scale they think does not let them respond accurately because there are too few options. People sometimes expand scales that they perceive as being too compressed by marking their responses in the space between two researcher-supplied options.

The second factor related to the number of scale points is the usability of the scale. A very large number of scale points can be counterproductive. Respondents can become overwhelmed with too many scale points and mentally compress the scale to be able to use it effectively. One of us (Whitley) once found, for example, that when he had people respond to a scale ranging from 0 to 100, many compressed it to a 13-point scale using only the 0, 10, 20, 25, 30, 40, 50, 60, 70, 75, 80, 90, and 100 values. Researchers have found that people generally prefer scales that have from 5 to 9 points (Cox, 1980). With fewer than 5 points, people feel they cannot give accurate ratings; with more than 9 points, they feel they are being asked to make impossibly fine distinctions. In addition, although the reliability of a scale increases as points are added from 2 to 7, there is little increase after 7 points (Cicchetti, Showalter, & Tyrer, 1985). A scale of 5 to 9 points is therefore probably optimal.

As Box 15.4 shows, the anchors for a numerical rating scale can be placed only at the end points or at the end and intermediate points. The use of intermediate anchors has two advantages. First, they more clearly define the meaning of the scale for respondents. When anchors are used only at the end points, respondents might be unsure of the meaning of the difference between two points on the scale. From the respondent’s point of view, it can be a question of “What am I saying if I choose a 3 instead of a 4?” Perhaps because of this greater clarity of meaning, numerical rating scales that have anchors at each scale point show higher reliability and validity than scales with other anchoring patterns (Krosnick, 1999b).

The second advantage of intermediate anchors is that, in combination with the proper selection of labels for the anchors, they can increase the level of measurement of the scale. When numerical scales have only end point anchors or have intermediate anchors arbitrarily chosen by the researcher, ordinal level measurement results. There is no basis for assuming that simply because the mathematical differences between the scale points are equal that respondents perceive them as psychologically equal. However, the verbal labels used as anchors can be chosen so that the difference in meaning between any two adjacent anchors is about equal to the difference in meaning between any other two adjacent anchors (Bass, Cascio, & O’Connor, 1974; Spector, 1976, 1992). Table 15.5 shows some approximately equal interval anchors for 5-point scales of agreement—disagreement, evaluation, frequency, and amount. These 5-point scales can be expanded to 9-point scales by providing an unlabeled response option between each pair of labeled options, as shown in the second scale in Box 15.4. Bass et al. (1974) and Spector (1976) list additional anchor labels and their relative scale values.

Choosing a Response Format

Which response format is best? The answer to that question depends primarily on the purpose of the rating scale. If the purpose is to determine the relative position of the members of a set of stimuli along a dimension, then a comparative format is best. The method of paired comparisons is better with a small number of stimuli, and ranking is better with a large number of stimuli. If the purpose is to locate an individual or a single stimulus along a dimension, a numerical rating scale with equal interval anchors is probably best because it can provide interval level data. Itemized scales place people and stimuli into specific categories. Despite these differences, the results of stimulus ratings using different formats are highly correlated (Newstead & Arnold, 1989), suggesting that format might not have a large effect on the conclusions drawn about relationships between variables.

TABLE 15.5

Anchors for 5-Point Equal-Appearing Interval Scales of Agreement-Disagreement, Evaluation, Frequency, and Amount


	Scale Point

	Agreement-Disagreementa

	Evaluationa

	Frequencya

	Amountb


	1

	Very much

	Excellent

	Always

	All


	2

	On the whole

	Good

	Frequently

	An extreme amount


	3

	Moderately

	Passable

	Sometimes

	Quite a bit


	4

	Mildly

	Inferior

	Seldom

	Some


	5

	Slightly

	Terrible

	Never

	None




aFrom Spector (1992), p. 192

bFrom Bass, Cascio, and O’Connor (1974), p. 319
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Multi-Item Scales

A multi-item scale is composed of two or more items in rating scale format, each of which is designed to assess the same variable. A respondent’s scores on the items are combined—usually by summing or averaging—to form an overall scale score. A multi-item scale can be composed of two or more multi-item subscales, each of which measures a component of a multidimensional variable. A self-esteem scale, for example, could have subscales for global self-esteem, social self-esteem, academic self-esteem, and so forth. Each subscale would provide a subscale score for the component that it measures. In this section we discuss the advantages of using multi-item scales and describe the four types of these scales.

Advantages of Multi-Item Scales

Multi-item scales have several advantages over single items as measures of hypothetical constructs. First, as just noted, multi-item scales can be designed to assess multiple aspects of a construct. Depending on the research objective and the theory underlying the construct, the subscale scores can be either analyzed separately or combined into an overall scale score for analysis. A second advantage of multi-item scales is that the scale score has greater reliability and validity than does any one of the items of which it is composed. This increased reliability and validity derive from the use of multiple items. Each item assesses both true score on the construct being assessed and error. When multiple items are used, aspects of the true score that are missed by one item can be assessed by another. This situation is analogous to the use of multiple measurement modalities discussed in Chapter 6. Generally speaking, as the number of items on a scale increases, so does the scale’s reliability and validity, if all the items have a reasonable degree of reliability and validity. Adding an invalid or unreliable item decreases the scale’s reliability and validity.

Finally, multi-item scales provide greater sensitivity of measurement than do singleitem scales. Just as increasing the number of points on an item can increase its sensitivity, so can increasing the number of items on a scale. In a sense, multi-item scales provide more categories for classifying people on the variable being measured. A single 9-point item can put people into 9 categories, one for each scale point; a scale composed of five 9-point items has 41 possible categories—possible scores range from 5 to 45—so that finer distinctions can be made among people. This principle of increased sensitivity applies to behavioral measures as well as self-reports. Let’s say that you are conducting a study to determine if a Roman typeface is easier to read than a Gothic typeface. If you asked participants in the research to read just one word printed in each typeface, their responses would probably be so fast that you could not detect a difference if one existed. However, if you had each participant read 25 words printed in each typeface, you might find a difference in the total reading time, which would represent the relative difficulty of reading words printed in the two typefaces.

Types of Multi-Item Scales

Multi-item scales can take many forms. In this section we describe four major types: Likert scales, Thurstone scales, Guttman scales, and the semantic differential.

Likert scales.Likert scales are named for their developer, Rensis Likert (pronounced “Lick-urt”). Also known as summated rating scales, they are, perhaps, the most commonly used form of multi-item scale. A Likert scale presents respondents with a set of statements about a person, thing, or concept and has them rate their agreement or disagreement with the statements on a numerical scale that is the same for all the statements. To help control for response biases, half the statements are worded positively and half are worded negatively. Respondents’ scores on a Likert scale are the sums of their item responses. Table 15.6 shows some items from Kite and Deaux’s (1986) Homosexuality Attitude Scale. The numbers in parentheses by the anchors indicate the numerical values assigned to the response options; the plus and minus signs in parentheses after the items indicate the direction of scoring. Items with minus signs are reverse scored; that is, their numerical values are changed so that a high number indicates a higher score on the characteristic being assessed. In the example in Table 15.6, 1 would become 4, 2 would become 3, 3 would remain 3 because it is in the center of the scale, 4 would become 2, and 5 would become 1. Reverse scoring can be accomplished by using the formula R = (H + L) -I, where R is the reversed score, H is the highest numerical value on the scale, L is the lowest value, and I is the item score.

TABLE 15.6

Example of a Likert-Type Scale
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Note: Respondents do not see the information in parentheses. From Kite and Deaux (1986).

As Dawis (1987) notes, the term Likert scale is frequently misused to refer to any numerical rating scale with intermediate anchors. However, Likert scaling is defined by the process by which items are selected for the scale, not by the response format. Only a scale with items that have been selected using the following four steps is a true Likert scale:



	1.

	Write a large number of items representing the variable to be measured. The items represent the extremes of the variable, such as high or low self-esteem; moderate levels of the variable will be assessed as low levels of agreement with these extremes. The items have a numerical rating scale response format with intermediate anchors.



	2.

	Administer the items to a large number of respondents. Dawis (1987) suggests at least 100, but some statistical procedures that can be used for item selection, such as factor analysis, require more respondents (recall Chapter 12). Record respondents’ item scores and total scale scores.



	3.

	Conduct an item analysis. This analysis selects the items that best discriminate between high and low scorers on the scale; items that discriminate poorly are thrown out. This procedure ensures the internal consistency of the scale. The criterion for item selection is the item-total correlation: the correlation of the item score with a modified total score; the total score is modified by subtracting the score of the item being analyzed. No item with an item-total correlation below. 30 should be used in the final version of the scale (Robinson, Shaver, & Wrightsman, 1991a).



	4.

	The items with the highest item-total correlations comprise the final scale. There should be a sufficient number of items to provide an internal consistency coefficient of at least. 70 (Robinson et al., 1991a).




An important assumption underlying Likert scale construction is that the scale is unidimensional; if the scale assesses a multidimensional construct, the assumption is that each subscale is unidimensional. That is, every item on the scale or subscale measures just one construct or just one aspect of a multidimensional construct. When the items on a scale measure more than one aspect of a construct, the meaning of the overall scale score can be ambiguous. Assume, for example, that a self-esteem scale measures both social and academic self-esteem. There are two ways for a respondent to get a middle-range score on the scale: by scoring in the middle on both aspects of self-esteem or by scoring high on one and low on the other. These two types of scores define self-esteem differently; they are not equally valid unless the theory of self-esteem on which the scale is based holds that the distinction between these aspects of self-esteem is unimportant. The number of dimensions represented in a scale can be investigated using factor analysis. Factor analysis of a Likert scale should result in one factor if the items were intended to measure only one construct, or one factor for each aspect of the construct if the items were intended to form subscales measuring different aspects of the construct. DeVellis (2003) presents a detailed description of the development of a Likert scale.

The popularity of the Likert approach to scaling is due to its possessing several desirable features, one or more of which are absent in the other approaches to scaling. First, Likert scales are easy to construct relative to other types of scales. Even though the Likert process has several steps, other processes can be much more laborious. Second, Likert scales tend to have high reliability, not surprising given that internal consistency is the principal selection criterion for the items. Third, Likert scaling is highly flexible. It can be used to scale people on their attitudes, personality characteristics, perceptions of people and things, or almost any other construct of interest. The other scaling techniques are more restricted in the types of variables with which they can be used, as you’ll see in the next two sections. Finally, Likert scaling can assess multidimensional constructs through the use of subscales; the other methods can assess only unidimensional constructs.

Thurstone scales. Louis Thurstone was the first person to apply the principles of scaling to attitudes. Thurstone scaling, like Likert scaling, starts with the generation of a large number of items representing attitudes toward an object. However, these items represent the entire range of attitudes from highly positive through neutral to highly negative, in contrast to Likert items, which represent only the extremes. Working independently of one another, 20 to 30 judges sort the items into 11 categories representing their perceptions of the degree of favorability items express. The judges are also instructed to sort the items so that the difference in favorability between any two adjacent categories is equal to that of any other two adjacent categories; that is, they use an interval-level sorting procedure. The items used in the final scale must meet two criteria: (a) They must represent the entire range of attitudes, and (b) they must have very low variance in their judged favorability. Respondents are presented with a list of the items in random order and asked to check off those they agree with; they do not see the favorability ratings. Respondents’ scores are the means of the favorability ratings of the items they chose. Sample items from one of Thurstone’s (1929) original attitude scales are shown in Table 15.7 along with their scale values (favorability ratings).



TABLE 15.7

Example of a Thurstone Scale


	Scale Value

	Item


	1.2

	I believe the church is a powerful agency for promoting both individual and social righteousness.


	2.2

	I like to go to church because I get something worthwhile to think about and it keeps my mind filled with right thoughts.


	3.3

	I enjoy my church because there is a spirit of friendliness there.


	4.5

	I believe in what the church teaches but with mental reservations.


	6.7

	I believe in sincerity and goodness without any church ceremonies.


	7.5

	I think too much money is being spent on the church for the benefit that is being derived.


	9.2

	I think the church tries to impose a lot of worn-out dogmas and medieval superstitions.


	10.4

	The church represents shallowness, hypocrisy, and prejudice.


	11.0

	I think the church is a parasite on society






	Note:

	On the actual questionnaire, the items would appear in random order and the scale would not be shown. From Thurstone (1929).





TABLE 15.8

Bogardus (1925) Social Distance Scale



Directions: For each race or nationality listed, circle the numbers representing each classifi cation to which you
would be willing to admit the average member of that race or nationality (not the best members you have
known nor the worst). Answer in terms of your first feelings or reaction.
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Note: Adapted from Bogardus (1925), p. 301.

Thurstone scales are rarely seen today, primarily because of their disadvantages relative to Likert scales. Thurstone scales are more laborious to construct than Likert scales and they tend to produce less reliable scores than Likert scales of the same length (Tittle & Hill, 1967). In addition, Thurstone scaling assumes that the attitude being assessed is unidimensional; the technique provides no way of to set up subscales for different aspects of an attitudes. A third limitation inherent in Thurstone scaling is that the judges’ attitudes influence their assignment of scale values to items (Hovland & Sherif, 1952): People rate statements that are close to their own opinions more favorably than divergent opinions, despite instructions to “be objective.” It is therefore essential that judges represent a cross-section of opinions on the attitude being scaled. Finally, the scale values that judges assign to items can change over time; Dawes (1972), for example, found some significant changes in the rated severity of crimes from 1927 to 1966. Such changes limit the “reusability” of Thurstone scales.

Guttman scales. With a Guttman scale (named for Louis Guttman, who developed the theory underlying the technique), respondents are presented with a set of ordered attitude items designed so that a respondent will agree with all items up to a point and disagree with all items after that point. The last item with which a respondent agrees represents the attitude score. The classic example of a Guttman scale is the Bogardus (1925) Social Distance Scale, a measure of prejudice, part of which is shown in Table 15.8. On the Social Distance Scale, acceptance of a group at any one distance (such as “To my street as neighbors”) implies acceptance of the group at greater distances; the greater the minimum acceptable social distance, the greater the prejudice. Behaviors can also be Guttman scaled if they represent a stepwise sequence, with one behavior always coming before the next; DeLamater and MacCorquodale (1979), for example, developed a Guttman scale of sexual experience. Guttman scaling is rarely used because few variables can be represented as a stepwise progression through a series of behaviors or beliefs.

The semantic differential. The semantic differential (Osgood, Suci, & Tannenbaum, 1957) is a scale rather than a scaling technique, but is widely used because of its flexibility and so deserves discussion. In their research on the psychological meanings of words (as opposed to their dictionary definitions), Osgood et al. found that any concept could be described in terms of three dimensions: evaluation, representing the perceived goodness or badness of the concept; activity, represented whether the concept is perceived as active or passive; and potency, representing the perceived strength or weakness of the concept. A concept’s standing on each dimension is assessed by having respondents rate the concept on sets of bipolar adjective pairs such as good-bad, active-passive, and strong-weak. Because it represents one aspect of attitudes, evaluation tends to be the most commonly used rating dimension, and the scale takes the form of a set of segmented graphic rating scales; for example:

My voting in the forthcoming election is
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(Ajzen & Fishbein, 1980, p. 55)

Each item is scored on a 7-point scale, usually ranging from +3 to -3, and respondents’ scale scores are the sums of their item scores. Notice that the items are balanced so that the positive adjective of each pair is on the right half the time; these items must therefore be reverse scored.

The semantic differential represents a ready-made scale that researchers can use to measure attitudes toward almost anything and so can bypass the item selection state of scale development. Its validity has been supported by more than 50 years of research. However, great care must be taken to ensure that the adjective pairs one chooses for scale items are relevant to the concept being assessed. For example, although foolish-wise is relevant to the evaluation of a person, behavior, or concept, it would be much less relevant to the evaluation of a thing, such as an automobile. Osgood et al. (1957) list a large variety of adjective pairs from which one can choose. Finally, Ajzen and Fishbein (1980) warn that many scales used in research are incorrectly called semantic differential scales. Although these scales use the semantic differential format, they consist of arbitrarily chosen adjective pairs rather than pairs that have been demonstrated to represent the rating dimension. Such scales are of unknown validity.
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Response Biases

A response bias exists when a person responds to an item for reasons other than the response’s being a reflection of the construct or behavior being assessed by the content of the item. Response biases obscure a person’s true score on a measure and therefore represent a form of measurement error; better measures are less affected by response biases. Response biases can be categorized in two ways. Question-related biases are caused by the ways in which questions or response options are worded; person-related biases result from respondent characteristics.

Question-Related Biases

The earlier section of this chapter that discussed question wording described some of the ways in which question stems can bias responses. This section describes four types of response bias that can result from item response options: scale ambiguity effects, category anchoring, estimation biases, and respondent interpretations of numerical scales.

Scale ambiguity. Problems with scale ambiguity can occur when using numerical or graphic rating scales to assess frequency or amount. Anchor labels such as “frequently” or “an extreme amount of” can have different meanings to different people. Consider the following hypothetical question:

How much beer did you drink last weekend?


	5

	4

	3

	2

	1


	A great amount

	Quite a bit

	A moderate amount

	A little

	None




People evaluate frequency and amount relative to a personal standard (Newstead & Collis, 1987): To some people, one can of beer in a weekend might be a moderate amount and six cans of beer in a weekend a great amount; to another person, six cans might be moderate and one can a little. One possible solution to this problem is to use an ordered itemized scale, such as

How much beer did you drink last weekend?


	_____

	None


	_____

	1 or 2 cans


	_____

	3 to 6 cans


	_____

	7 to 12 cans


	_____

	12 to 24 cans


	_____

	More than 24 cans




Although using this response format can resolve some of the problems associated with the measurement of frequency and amount, it can lead to another form of response bias, category anchoring.

Category anchoring.Category anchoring occurs when respondents use the amounts provided in the response options as cues for what constitutes an appropriate response, based on the range of values on the scale. Schwarz (1999) distinguishes between two types of itemized scales. Low-range scales start at zero or a very low value and increase until reaching a “greater than” value, such as in a question that asks how many hours of television a person watches per day and provides response options that start at “Up to ½ hour” and increase in half-hour increments to more than 2½ hours.” High-range scales start at a higher value and increase until reaching a “greater than” value, such as in a television-watching question that provides response options that start at “Up to 2½ hours” and increases in half-hour increments to “More than 4½ hours.” Scales such as these are problematic because people tend to give lower responses with low-range scales and high responses with high-range scales. For example, Schwarz, Hippler, Deutsch, and Strack (1985) found that 30½ of respondents using the high-range scale just described reported watching more than 2½ hours of television per day, whereas none of the respondents using the low-range scale did. In comparison, 19% of people responding to an open-ended version of the question reported watching more than 2½ hours of television each day.

Another problem that can arise is that people see an option phrased in terms of “more than” a certain amount as representing an excessive amount and that endorsing it will make them look bad (Sudman & Bradburn, 1982). Finally, respondents may use the scale range to interpret the question stem, assuming that questions using low-range scales refer to events that happen rarely and that questions using low-range scales refer to events that happen frequently (Schwarz, 1999). For example, Schwarz, Strack, Müller, and Chassein (1988) found that people who were asked to report the frequency of irritating events assumed the question referred to major irritants when responding on low-range scales, whereas people responding on high-range scales assumed the question referred to minor irritants. Schwarz (1999) recommends using open-ended questions to assess frequency and amount as a solution for both of these problems.

Estimation biases. Open-ended questions asking for frequency and amount have their own problem. Unless the behavior being assessed is well represented in people’s memory, they will estimate how often something occurs rather than counting specific instances of the behavior. A problem can occur because memory decays over time, making long-term estimates less accurate than short-term estimates. It is therefore advisable to keep estimation periods as short as possible (Sudman et al., 1996). In addition, members of different groups may use different estimation techniques, leading to the appearance of group differences where none may exist. For example, men report a larger number of lifetime opposite-sex sexual partners than do women even though the numbers should be about the same (Brown & Sinclair, 1999). Brown and Sinclair found the difference resulted from men and women using different techniques to recall the number of sexual partners: Women generally thought back and counted the number of partners they had had whereas men tended to just make rough estimates. When this difference in recall method was controlled, Brown and Sinclair found that there was no sex difference in the reported number of partners.

Respondent interpretation of numeric scales. As Box 15.4 shows, scale values can be either all positive numbers or a combination of positive and negative numbers. Just as respondents can use the range of itemized response categories to interpret the question, they can use the range of values on a numerical rating scale in the same way. For example, when people rated how successful they were in life, 34% responding on a -5 to +5 scale chose a value in the lower part of the scale range (-5 to 0), whereas only 13% of those responding on a 0 to 10 scale chose a value in the lower part of the scale range (0 to +5; Schwarz, 1999). Schwarz explains that

this difference reflects differential interpretations of the term “not at all successful.” When this label was combined with the numeric value “0,” respondents interpreted it to reflect the absence of outstanding achievements. However, when the same label was combined with the numeric value “-5,” and the scale offered “0” as the midpoint, they interpreted it to reflect the presence of explicit failures… In general, a format that ranges from negative to positive numbers conveys that the researcher has a bipolar dimension in mind, where the two poles refer to the presence of opposite attributes. In contrast, a format that uses only positive numbers conveys that the researcher has a unipolar dimension in mind, referring to different degrees of the same attribute. (p. 96)

Therefore, be certain of which meaning you want to convey when choosing a value range for a numerical rating scale.

Person-Related Biases

Person-related response biases reflect individuals’ tendency to respond in a biased manner. There are five classes of person-related response biases: social desirability, acquiescence, extremity, halo, and leniency (Paulhus, 1991).

Social desirability.Social desirability response bias, the most thoroughly studied form of response bias, is a tendency to respond in a way that makes the respondent look good (socially desirable) to others (Tourangeau & Yan, 2007). Paulhus (1991) has identified two forms of social desirability response bias. Self-deceptive positivity is “an honest but overly positive self-presentation” (p. 21). That is, some people respond in ways that put them in a more positive light than is warranted by their true scores on the construct, but they do so unknowingly, believing the overly positive responses to be true. However, impression management is “self-presentation tailored to an audience”; that is, some people “purposely tailor their answers to create the most positive social image” (p. 21). Self-deceptive positivity is an aspect of personality and so is consistent across time and situations, whereas the type and amount of impression management that people engage in vary with the demands of the situation and the content of the measure. For example, people are more likely to try to “look good” during an interview for a job they really want than during an interview for a less desirable job. This distinction between the two forms of social desirability response bias has an important implication for measurement.

Paulhus (1991) notes that self-deceptive positivity is a component of some personality traits such as self-esteem and achievement motivation. Consequently, measures of such constructs should not be totally free of self-deceptive positivity; such a measure would not be fully representative of the construct. However, most measures should be free of impression management bias; the exceptions, of course, are measures of impression management or of constructs, such as self-monitoring (Snyder, 1986), that have an impression management component.

Because social desirability response bias is caused by motivation to make a good impression on others, the bias is reduced when such motivation is low. For example, people are more likely to exhibit social desirability response bias when making a good impression is important. Thus, Wilkerson, Nagao, and Martin (2003) found that people made more socially desirable responses when completing an employment screening survey than when completing a consumer survey. In addition, collecting data in ways that make respondents anonymous, such as by using anonymous questionnaires (Tourangeau & Yan, 2007) and not having an experimenter present when respondents are completing a questionnaire (Evans, Garcia, Garcia, & Baron, 2003), is effective in controlling social desirability response bias.

TABLE 15.9

An Example of Acquiescence Response Bias


	Question Form

	Percent Agreeing


	Individuals are more to blame than social conditions from crime and lawlessness in this country.

	59.5


	Social conditions are more to blame than individuals from crime and lawlessness in this country.

	56.8




Note: From Schuman and Presser (1996).

Acquiescence. Acquiescence response bias is a general tendency to agree or disagree with statements, such as items on a self-report measure. People who show a tendency to agree are called “yea-sayers” and those who show a tendency to disagree are called “nay-sayers.” Although acquiescence response bias includes the tendency to disagrees, it is named after acquiescence, or agreement, because that aspect has received the most attention. For example, respondents to a survey answered one of two versions of a question about their perceptions of the cause of crime: whether it is caused by individual characteristics (such as personality) or by social conditions. As Table 15.9 shows, respondents tended to agree with the statements regardless of which causes was mentioned.

Acquiescence is a problem because it can make the meaning of scores on a measure ambiguous. For example, assume that a measure assesses anxiety by asking people whether they have experienced certain symptoms; respondents answer yes or no to each question. If someone gets a high score (that is, gives a large proportion of yes responses), does the score indicate a high level of anxiety or a yea-saying bias?

Acquiescence response bias is more likely to manifest itself when people lack the skill or motivation to think about answers, when a great deal of thought is required to answer a question, and when respondents are unsure about how to respond and so consistently agree or disagree as a way of resolving the uncertainty (Krosnick, 1999a). Writing questions that are clear and easy to answer will therefore help to reduce acquiescence response bias. Because acquiescence response bias has its strongest impact on dichotomous (yes/no or agree/disagree) questions, the use of other types of response formats will also help to alleviate its effects (Krosnick, 1999a).

The most common way of controlling for acquiescence response bias is through the use of a balanced measure. In a balanced measure, on half the items agreement leads to a higher score (called “positive items”) and on half the items disagreement leads to a higher score (“negative items”). For example, an interpersonal dominance scale could include items such as “I frequently try to get my way with other people” and “I frequently give in to other people.” Because agreement with one type of item leads to a higher score and agreement with the other type of item leads to a lower score, the effect of acquiescence on positive items will be balanced by its effect on the negative items. However, writing balanced questions can be difficult because questions intended to have opposite meanings may not be interpreted that way by respondents. Consider, for example, the questions shown in Table 15.10. Both questions assess respondents’ attitudes toward public speeches in favor of communism. They are also balanced in that the first question asks whether such speeches should be forbidden and the second asks whether they should be allowed. However, more people endorsed not forbidding the speeches than endorsed allowing the speeches.

TABLE 15.10

An Illustration of the Difficulty of Writing Balanced Questions


	Question Form

	Percent in Favor of Speeches


	Do you think the United States should forbid public speeches in favor of communism?

	60.1


	Do you think the United States should allow public speeches in favor of communism?

	43.8




Note: From Schuman and Presser (1996).

Extremity.Extremity response bias is the tendency to give extreme responses on a measure; for example, to use only the end points (1s and 7s) on a 7-point scale. Extremity response bias is primarily a function of the respondent rather than of an interaction of respondent and scale characteristics, as are social desirability and acquiescence, so it is difficult to establish controls for it. However, an understanding of extremity response bias is important for interpreting the results of research because, as we will discuss shortly, there is evidence that the members of some groups of people are more likely to use the end points of rating scales than are members of other groups.

Halo and leniency. A halo bias occurs when a respondent sees a stimulus as being positive or negative on some important characteristic and that evaluation influences ratings of other characteristics (Cooper, 1981). For example, a physically attractive person might be judged as more intelligent than is actually the case. The halo bias will have the greatest effect when the characteristic being rated is not easily observable, not clearly defined for the respondent, involves relations with other people, or is of some moral importance (Rosenthal & Rosnow, 2008). Leniency bias, related to halo bias, occurs when respondents overestimate the positive characteristics and underestimate the negative characteristics of people (or other stimuli) whom they like.

Cultural Response Sets

A cultural response set is “a cultural tendency to respond in a certain way on tests or response scales” (Matsumoto, 2000, p. 33). Cultural response sets are an important consideration in cross-cultural research and research that compares members of social groups because “data obtained from any culture [or group] may be just as reflective of response sets as of the underlying tendency the research is trying to measure” (Matsumoto, 2000, p. 33). That is, cultural response sets are a form of measurement confound or systematic error (recall Chapter 6): observed scores consist of both the true score plus the effect of the response set. For example, if members of Group A exhibit a stronger extremity response bias than members of Group B, even if the true group means are identical, the observed mean for Group A may differ from that for Group B because of the effect of the extremity bias.

There has not been a lot of research on cultural response sets, but researchers have identified a few. One such response set involves social desirability response bias. For example, Lalwani, Shavitt, and Johnson (2006) found that European American college students scored higher on the self-deceptive positivity component of social desirability response bias than did Korean American and Singaporean college students, whereas members of the latter two groups scored higher on impression management. In addition, Matsumoto (2006) found that differences between Japanese and American college students’ self-reports of culturally valued characteristics were greatly reduced when socially desirable responding was controlled statistically.

Cultural and social group differences have also been found on extremity response bias. For example, Black and Hispanic Americans tend to make give extreme responses than White Americans (Bachman & O’Malley, 1984; Clarke, 2000), and older and less well-educated respondents tend to give more extreme responses than younger and better-educated respondents (Greenleaf, 1992). In addition, Van Herk, Poortinga, and Verhallen (2004) found that people in southern European countries exhibited more extremity and acquiescence response bias than people from northern European countries. More generally, extremity response bias seems to appear more often and acquiescence response bias less often in cultures that place a high value on traits such as masculinity, power, and status (Johnson, Kulesa, Cho, & Shavitt, 2005). However, previously identified gender differences in extreme responding (Hamilton, 1968) appear to have disappeared (Bachman & O’Malley, 1984; Greenleaf, 1992).

Cultural response bias can also result from the reference group effect. This phenomenon occurs when people rate where they stand on a characteristic relative to the average of their group or culture (Heine, Lehman, Peng, & Greenholtz, 2002). Consider, to use Heine and colleagues’ example, height in two cultures. Assume that the average height of men is 5 feet 8 inches (173 cm) in Culture A and 6 feet (183 cm) in Culture B. A man who is 5 feet 10 inches (178 cm) in height would rate himself as tall if a member of Culture A but as short if a member of Culture B. The reference group effect can also hide group differences: If people see themselves as being at the reference group mean on a characteristic, they will score themselves as “average” on a rating scale. However, even if Group A has a higher average on the characteristic than Group B, members of both groups will give themselves the same score—average—thereby obscuring any group differences. As Heine and colleagues (2002) note, “It is hard to make sense of the finding that 35-year olds rate themselves to be as healthy as do 80-year olds (Nilsson et al., 1997) without invoking the reference group effect” (p. 914).

Cultural response sets may also exist for other response biases. Therefore, differences between groups on rating scale measures may be a result of response sets (that is, differences in the use of the scale) rather than differences on the constructs, especially when there is no a priori reason to expect differences. Conversely, no-difference findings may be the result of response sets, especially when there is an a priori reason to expect differences.

Interpreting Responses

Because of these biases and other factors, when interpreting the ratings made by respondents it is important to avoid what Dawes and Smith (1985) call the literal interpretationfallacy. This fallacy consists of taking the meanings of scale anchors at face value. Scale anchors, even interval-scaled anchors, are simply markers that help respondents find an appropriate point at which to mark the scale; they have no inherent meaning. For example, consider a situation in which respondents are asked to rate an automobile using one of five terms—excellent, very good, good, poor, very poor—but the true opinion of some respondents is that “fair” best describes a particular model. Because “fair” is not an option, respondents with leniency biases might choose good as their response because they are unwilling to go any lower. Other respondents might choose good because that option is the closest to their true opinion. In neither case is the chosen response a literal representation of the respondents’ beliefs.
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Questionnaire Design

Once the questions for a survey have been written, they are compiled into questionnaires, lists of questions that the respondents to the survey will be asked to answer. Questionnaire construction is a very complex process of which only a brief overview can be given here. Before designing your own questionnaire, you should carefully read some books on survey research, such as those by Dillman, Smyth, and Christian (2009) and Bradburn et al. (2004), which extensively discuss questionnaire design. This section looks at some issues concerning question order, the layout of questionnaires, questionnaire instructions, and the use of existing measures in questionnaires.

Question Order

The order in which questions appear in a questionnaire is very important for two reasons. First, a poorly organized questionnaire will confuse respondents and lower their motivation, resulting in low completion rates. Second, the order in which questions are presented can affect people’s responses to them.

Question sequencing. The clarity of a questionnaire can be enhanced by careful sequencing of questions. It should start out with questions that are easy to answer, but that are also interesting to the respondents, clearly important, and clearly related to the stated purpose of the research. Consequently, although demographic questions such as those concerning sex, age, education, and so forth are easy to answer, they may not be perceived to be interesting, important, or relevant, and so should be placed at the end. The main questions should be grouped by topic. Providing respondents with homogeneous groups of questions keeps them focused on the topic at hand and enhances recall. There must also be clear transitions between topics so that respondents can refocus their attention properly, and the transition should emphasize the relevance of the new topic to reinforce respondents’ motivation.

Within a topic, questions should move from the general to the specific. For example, a set of questions dealing with job satisfaction should start out by asking respondents about their overall level of satisfaction and then ask about specific areas of satisfaction, such as satisfaction with pay, supervisors, working conditions, and so forth. Respondents tend to perceive general questions as being more relevant to the purpose of the research (which is usually expressed in general terms); general questions are also easier to answer and provide a context for the more specific questions.

Question order becomes an especially difficult issue when order is contingent on the answer to a question. For example, a lead-in question might be “Did you drink any alcoholic beverages during the past week?” Respondents who answer yes then go on to one set of follow-up questions, whereas those who answer no go on to a different set of follow-up questions. In such cases, instructions must make very clear what the respondent is to do next. For example, if the lead-in question was Number 21, the instructions might be “If you answered YES to Question 21, go on with Question 22. If you answered NO to Question 21, skip ahead to Question 31 on page 8.” Using differently colored pages can also aid respondents and interviewers in finding the correct question to answer next; for example, the instructions just given could end, “on page 8 (the green page).” Structure contingent questions so that respondents always move forward in the questionnaire; moving back and forth can be confusing.

Context effects. A context effect occurs when responding to one question affects the response to a later question. For example, Schuman and Presser (1996) found that 61% of respondents answered yes to this question when it was used as a lead-in question for the topic of abortion: “Do you think it should be possible for a pregnant woman to obtain a legal abortion if she is married and does not want any more children?” However, when that question followed a more specific one about abortion in the case of a child who was likely to be born with a birth defect (to which 84% of the respondents said yes), only 48% said yes to the more general question.

Sudman et al. (1996) note that context effects are often unavoidable because using context to interpret meanings is an integral part of everyday conversational processes, and a questionnaire is a type of conversation between the researcher and the respondent. A number of factors influence the strength of context effects, including the content and number of preceding questions, the specificity of the question being asked, and the content of instructions and other information (such as that on a consent form) given to respondents. If there is reason to suspect that context might affect some questions, it is a good practice to pretest several versions of the questionnaire using different question orders. The order producing the least variation in response can then be used in the final version of the questionnaire. See Sudman et al. (1996) for a complete discussion of context effects.

Layout of Questionnaires

The physical layout of a questionnaire and its questions can enhance the ease with which respondents can use it. Here are a few guidelines drawn from several sources (Bradburn et al., 2004; Dillman, Smyth, & Christian, 2009; Fowler, 1988). These issues apply to both online surveys and to paper and pencil surveys; however, we note below some special considerations for internet surveys.



	•

	Use closed-ended questions to the greatest extent possible. In Fowler’s (1988) opinion, the answers to open-ended questions “usually are incomplete, vague, and difficult to code, and therefore are only of limited value as measurements” (p. 103). However, as noted earlier, open-ended questions are better when asking about frequency or amount.



	•

	Use a consistent item format; a mixture of formats can confuse respondents. For example, have all ratings made on either 5-, 7-, or 9-point scales; don’t use one number of points for some scales and a different number of points for other scales. To the greatest extent possible, have respondents answer questions in the same way, such as by circling a number, making a check mark, or writing a number on a line.



	•

	Use a vertical item format whenever possible. That is, arrange response options down the page. An exception to the rule is the matrix question format, in which the questions constitute the rows of a matrix and the response options constitute the columns; the sample items in Table 15.6 are in a matrix format. This format conserves space and is easy for respondents to use, particularly on internet surveys. However, it can tempt respondents to simply go down a column marking the same response for each situation.



	•

	When placing questions on a page, don’t crowd them together; leave enough space to clearly indicate where one question ends and the next begins. Also, use a typeface that is large enough to be easily read by your respondents; questionnaires to be completed by members of older or visually impaired populations may require especially large print. Avoid fancy fonts that might be difficult to read. For online surveys, use back-ground colors that ensure readability; black text on a white background is a good option.



	•

	Do not split questions or response options between pages. People might think that the question or their options end at the bottom of the page.




Instructions

The instructions that come with a questionnaire, whether it is self-administered or interviewer administered, affect the validity of the data. Instructions that are confusing or hard to follow will result in errors and lead people to abandon the task. Babbie (1990) divides the instructions used in questionnaires into three categories. General instructions tell respondents how to answer the questions. They explain the response formats and scales used in self-administered questionnaires, and tell people how to answer open-ended questions. For example, should a response be brief or lengthy? Introductions to topics explain the topic areas to respondents and tie the topics into the overall purpose of the research. These introductions can function as transitions between topics, focusing respondents’ attention on the new topic. Specific instructions introduce questions that use a different response format than the one explained in the general instructions. For example, a question might ask respondents to make rankings rather than ratings or to use a matrix rather than a vertical response layout. Instructions should use repetition and examples to enhance respondents’ understanding of the task. At a minimum, give an example of how to use each response format. As in other research, pilot studies are crucial in survey research for identifying and fixing problems with procedures and materials.

When writing instructions, it is important to avoid phrasing them in ways that might bias participants’ responses. For example, Gomez and Trierweiler (2001) had African American college students complete a questionnaire about their classroom experiences. The questionnaire included items about a variety of types of experiences, including being avoided by others, being disrespected by others, and being treated as if they needed help with the academic work. Half the students received a questionnaire entitled “Everyday Experiences” followed by “Here are some questions about school and the classroom environment” (p. 632). The other students received a questionnaire entitled “Racial Discrimination” followed by “In this study, we are interested in the everyday experience of RACISM AND RACE DISCRIMINATION for college students on this campus” (p. 632; emphasis in original). Participants who received the discrimination instructions reported higher levels of perceived disrespect than those who received the everyday experiences instructions (there were no differences for the other categories). Gomez and Trierweiler suggested that the difference may have occurred because the discrimination instructions led participants to think of and report instances of past discrimination that they might not otherwise have thought of. Thus, even what might appear to be minor differences in the wording of instructions can bias participants’ responses to the items on a questionnaire.

Using Existing Measures

Frequently, questionnaires are composed entirely or in part of existing measures, such as personality inventories, attitude scales, or questions from other surveys. Using existing measures rather than creating your own is usually a good idea for several reasons: The degrees of reliability and validity of existing measures are already known, using measures that other researchers have used makes it easier for you to compare your results with those of previous research, and the process of developing a reliable and valid new measure is long and arduous. However, when combining existing measures into a single questionnaire, two issues become important: the response format to use and the possibility of context effects.

Response formats. Different measures are likely to use different response formats. For example, some will use 5-point scales and others will use 11-point scales; some will have anchors only at the end points, others will have anchors at each scale point (recall Box 15.4). These differences create a dilemma: On the one hand, each measure was validated using its own response format, making the response format an integral part of the measure; on the other hand, using multiple response formats in one questionnaire is likely to confuse respondents and cause them to make erroneous responses. This problem is especially severe when, for example, one attitude measure uses higher numbers to indicate agreement with item stems and another measure uses higher numbers to indicate disagreement. In such circumstances it is best to use a single response format for all items regardless of their source. This procedure will minimize confusion for respondents, thereby reducing errors in the data, and will have little impact on the validity of scores on the measures. As noted earlier, scores using different response formats for a measure are highly correlated (Newstead & Arnold, 1989).

Context effects. As we have seen, instructions can influence participants’ responses to the items on a questionnaire and one item can influence the responses to other items. Not surprisingly, then, completing one measure can influence scores on another measure. These mutual influences can lead to spurious correlations between the measures. For example, Council and his colleagues (reported in Council, 1993) have found that a correlation between reported childhood trauma, such as sexual abuse, and adult symptoms of psychopathology emerges when the trauma survey is completed before the symptom survey but not when the symptom survey is completed first. Council (1993) concluded that “presenting the trauma survey first would prime memories of victimization and lead to increased symptom reporting” (p. 32). Council also cites research that shows that context effects can reduce correlations between measures.

These kinds of context effects occur when research participants fill out two (or more) questionnaires they believe are related to one another, such as when the questionnaires are presented as part of the same study. Therefore, one way to prevent context effects is to keep research participants unaware that the questionnaires are related until they have completed both. This separation of the questionnaires can be accomplished by having two data collection sessions, one for each questionnaire, that the respondents think are part of different studies. Another approach is to have participants complete both questionnaires in the same session, but to psychologically separate the questionnaires by presenting them as belonging to different studies but being administered at one time for the sake of convenience. The independence of the questionnaires can be reinforced by having respondents complete separate consent forms for each. Because both of these procedures involve deception, participants must be thoroughly debriefed after all the data have been collected.

A third possible control measure is to counterbalance the order of presentation of questionnaires administered in the same session: Half the participants complete one measure first, and the other half complete the other measure first. The researcher can then compare the correlation between the measures completed in one order with the correlation found when the measures are completed in the other order. If the correlations are equivalent, context effects are unlikely to be a problem; significantly different correlations would indicate a context effect. However, as with the counterbalancing of more than two conditions in a within-subjects experiment (recall Chapter 9), counterbalancing more than two measures in a questionnaire is exceedingly difficult. Therefore, a final control measure is to randomly intermix the items from each measure when compiling the questionnaire. However, this procedure complicates the scoring of the measures because items from a given measure will not be adjacent to one another. There is no one best method for dealing with inter-measure context effects, but you should always take steps to control them.
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Questionnaire Administration

Once a questionnaire has been constructed, it must be administered to respondents. This section describes the ways in which survey data can be collected and compares their relative advantages and disadvantages.

Methods of Data Collection

Several methods can be used to collect survey data: group administration, mail surveys, Internet surveys, personal interviews, and telephone interviews. This section outlines the principal advantages and disadvantages of each method and the following section compares the methods.

Group administration. In the group administration method, as the name implies, respondents are brought together in one or more groups to complete a survey. This method is best suited for research situations in which the respondents are a “captive audience,” such as in research using college student participants or in surveys of organizations whose members are co-located, such as the employees of a company.

Compared to the other methods, the use of group-administered survey is inexpensive, the main cost being the reproduction of the questionnaires. This cost can be lowered by using computer software to present the questions and record responses. Because people participate in groups, data collection is fast relative to methods that require individual data collection, such as personal interviews. Group-administered surveys also usually have a high response rate, with almost 100% of all respondents completing the questionnaires. Responses to group-administered questionnaires can be completely anonymous, which can be of great importance in some situations.

With written questionnaires, there is no room for interviewer bias, the people administering the questionnaire need only minimal training, and it is easy to supervise them during data collection. The questionnaire itself can be fairly long, but one should be careful not to induce boredom or fatigue in respondents by asking them to answer a very large number of questions. In addition, you can control the setting in which the questionnaire is administered, minimizing the possibility of distractions. You can also control the order in which respondents answer questions by dividing the questionnaire into sections and having respondents submit one section before receiving the next. Unlike telephone surveys, you can use visual aids, but only those that can be easily explained and responded to in writing. Computer-administered questionnaires can also include audio and video components.

A major drawback of group-administered surveys is that it can be difficult to motivate respondents to answer the questions fully and correctly. For example, there is no way of preventing people from skipping questions. Motivation may be especially problematic with coerced respondent samples such as college students recruited from subject pools. The problem is compounded in the group setting because complete anonymity facilitates random responding and may contribute to a lackadaisical attitude toward the task. Even with well-motivated respondents, it is impossible to probe inadequate responses, and the group situation might inhibit people from asking for clarification of questions lest they appear foolish in front of the group. Because it is usually impossible to bring randomly selected respondents together for the group administration of a questionnaire, this method almost always uses a convenience sample with its attendant problem of low representativeness. However, you can use random sampling when surveying members of organizations. Finally, and very importantly for some forms of research, the validity of the data is totally dependent on the respondents’ reading and writing ability.

Mail Surveys. In this age of electronic communication it is tempting to dismiss sending questionnaires via postal mail as an anachronism. However, Dillman, Smyth, and Christian (2009) give several reasons why mail questionnaires are still relevant, including the fact that not everyone has access to the Internet, not everyone who does have access likes electronic surveys, and that it is easy to include incentives with mail surveys, such as a small gift, to motivate people to respond. It is therefore likely that despite having some drawbacks as well as advantages, mail surveys will continue to be used.

Mail surveys are most useful when the researcher has a list of valid addresses for the people to be surveyed. They are therefore frequently used for surveys of members of organizations whose members are geographically dispersed, such as professional associations. Mail questionnaires can also be used for surveys of the general public, using telephone directories or city directories as sources of names and addresses. However, the U. S. Postal Service will not deliver mail to apartment residents unless the apartment number is shown as part of the address. Because telephone directories generally do not provide apartment numbers, using them as sources of addresses might result in a high rate of undelivered surveys.

As with group-administered surveys, there can be no interviewer bias effects on the responses to mail surveys and the respondents can have complete anonymity. Mail surveys can also include visual aids, but again only those that can be explained and responded to in writing. There is, of course, no need to train or supervise interviewers. However, mail surveys can be relatively expensive given the costs of printing, postage (for both sending the questionnaire and a pre-paid return envelope), and overhead such as entering the responses from returned questionnaires into a database.

There is, of course, no way for the researcher to ask for clarification of responses unless respondents give up their anonymity and provide a telephone number. Similarly, there is no way for respondents to ask for clarification unless the researcher provides a telephone number. The researcher cannot control the order in which respondents answer the questions or the setting in which they answer them. For example, there is no way to know whether the response to an opinion question represents only the respondent’s view on the issue or if the respondent consulted with someone else, such as his or her spouse, before answering. Mail survey research also requires a fairly long time to complete because the questionnaire may sit on a respondent’s table for days or weeks before being filled out. Finally, like group-administered questionnaires, mailed questionnaires are totally dependent on the respondents’ reading and writing abilities.

A potential shortcoming of mail surveys is their relatively low response rate: An average of 47% of the people who receive mailed questionnaires return them, compared to an average of 82% of people approached who consent to personal interviews, and 72% of those who consent to telephone interviews (Yu & Cooper, 1983). Low response rates can threaten the validity of the research because the people who do return questionnaires might not be representative of the initial sample. The low return rate probably derives from recipients’ having little motivation to complete the questionnaires, although Dillman, Smyth, and Christian (2009) suggest that proper design of both the questionnaire and cover letter can enhance motivation; Box 15.5 shows some of their suggestions. However, some of the more effective techniques—such as notifying respondents in advance that they will be asked to take part in a survey, including money or coupons as incentives, and sending follow-up requests to people who do not respond initially—can increase the cost of the survey. Personally addressing the envelope and cover letter is also helpful, indicating a special interest in the addressee’s response. However, be very careful if you use a computerized database and mailing list program to address envelopes and personalize the cover letter. Many databases include both organizations and people, and although a survey recipient might find a letter that starts “Dear Dr. Department of Psychology” to be amusing, such a letter is not likely to motivate the person to complete the questionnaire. If you are planning to conduct a mail survey, consult Dillman, Smyth, and Christan (2009), who provide a wealth of information on the mechanics of the process.


Box 15.5 Some Suggestions for Increasing Response Rates in Mail and Internet Surveys

Increase the perceived benefits of responding by:



	•

	Letting potential respondents know that a survey is coming and why it is being conducted and sending reminders to return the survey;



	•

	Providing respondents with information about the survey, explaining why the survey is being conducted and why their responses are important;



	•

	Asking for respondents’ help in achieving the goals of the research or their advice on issues covered in the survey;



	•

	Showing consideration for respondents, such as by providing toll-free telephone numbers or email addresses so that respondents can ask questions (and be sure to reply promptly and courteously);



	•

	Thanking respondents for their assistance;



	•

	When surveying members of a group, remind them of the ways in which responses to the survey will further group goals and values;



	•

	Giving tangible rewards;



	•

	Making the questionnaire interesting such as by using a visually attractive layout and design.




Reduce the perceived costs of responding by:



	•

	Making it convenient to respond;



	•

	Avoiding “talking down” to respondents such as by appearing to give orders (e. g., “it is necessary that you respond”) rather than making requests (e. g., “we would greatly appreciate the help your responses will provide”);



	•

	Making the questionnaire short and easy to complete;



	•

	Minimizing requests for personal or sensitive information.




Based on Dillman, Smyth, & Christian, 2009, pp. 23–27



Internet surveys. As the World Wide Web has expanded and as computer technology and access to it has improved, an increasing number of researchers have turned to the Internet as means of collecting data. We will address general issues of Internet research in the next chapter; here we will focus on it as a tool for conducting survey research. Internet surveys are much like mail surveys except for the means of delivering the questionnaire to respondents; consequently, many of the principles for improving mail surveys, such as those in Box 15.4, apply to Internet surveys as well.

There are three main approaches to conducting Internet surveys. The first is to email potential respondents to request their cooperation and directing them to a Web site that hosts the survey. Email lists for this approach can be provided by an organization that has agreed to sponsor the research, which gives the researcher credibility with potential respondents. It is possible to include a questionnaire as an attachment to the original email, but a long questionnaire might take up an excessive amount of the recipient’s in-box capacity. A second approach recruits participants from college and university subject pools and directs them to the research Web site. Participants also can be recruited from chat rooms or group pages in social networking sites, such as Facebook and then directed to the Web site. If you are collecting data on the Web, you should inform your participants if the Web site you are using collects respondents’ IP addresses, particularly if your participants expect that their responses are anonymous. IP addresses can be traced to specific computers and, as such, if that information is recorded, responses are no strictly anonymous. Finally, there are Web sites that are directories of Web-based research that include links to the Web site where data collection takes place. Some examples include Psychological Research on the Net (http://psych.hanover.edu/research/exponnet.html), Online Research UK (http://online-psychresearch.co.uk), and Inquisitive Mind (http://beta.in-mind.org/online-research).

Internet surveys have a number of advantages relative to other survey methods. One is the potential to reach a broad segment of the population, including international respondents, quickly and easily. Internet surveys can also help researchers recruit members of otherwise hard-to-reach groups, such as transgendered individuals, if the research is sponsored by an organization that represents the group. Respondents to Internet surveys also exhibit less social desirability response bias, perhaps because they feel confident about their anonymity (Evans et al., 2003). Finally, respondents can complete Internet surveys more quickly than self-administered or telephone surveys without loss of accuracy (Thomas, 2010). For example Thomas found that respondents could answer 7 or 8 questions per minute in Internet surveys compared with 6 or 7 in self-administered surveys and 4 to 5 in telephone surveys.

Internet surveys also have limitations. One is cost (Thomas, 2010). Professionally designed surveys can be expensive and unless one uses a ready-made web survey program to collect data, there will be programming costs. Although there are several sites that host surveys, such as Survey Monkey, they have fees for all but the simplest surveys. Another limitation is an inconsistent response rate. For example, Williams, Cheung, and Choi (2000) found in one study that 86% of the visitors to their research site completed their survey, but achieved a response rate of 46% in another study hosted at the same site. Dillman, Phelps, et al. (2009) telephoned a random sample of households to request their participation in an online survey. Of those who had Internet access, only 13% completed the survey. Another potential problem is that Internet access is not equally distributed across demographic groups, at least in the United States. Overall, 79% of Americans have Internet access, but the proportions are much smaller for African Americans, people older than 65, people with low incomes, and people who live in rural areas (Pew Internet, 2010). Although the anonymity provided by the Internet can reduce social desirability response bias, it also allows users to pose as members of groups to which they do not belong. For example, Mathy, Schillace, Coleman, and Berquist (2002) found that men sometimes posed as lesbians in online chat rooms for gay and bisexual women. Finally, except in longitudinal studies, researchers want each participant to complete their questionnaire only once; however, it is possible for people to access an Internet survey more than once (Skitka & Sargis, 2005). Despite these shortcomings, research on the quality of the data obtained in Internet research has proven to be high in terms of replicating the results of laboratory research and in terms of the reliability and validity of the measures used (Gosling, Vazire, Srivastava, & John, 2004; Skitka & Sargis, 2005).

Personal interviews. Although the personal interview, with hordes of interviewers pounding the pavement and knocking on doors, is the archetype of survey research, it has been largely supplanted by telephone interviews. Nonetheless, it has many advantages and is still used for many research purposes.

The main advantage of personal interviews is the high level of respondent motivation that a skilled interviewer can generate, resulting in high response rates and a high-quality sample of respondents. A personal interview can be long, and there is ample opportunity for the interviewer to probe inadequate responses and for the respondent to ask for clarifications. The interviewer can also use visual aids that require more explanation than those that can be used in written questionnaires. The interviewer has complete control of the order in which questions are asked and often of the interview context. Finally, the success of the personal interview does not depend on the respondents’ abilities to read and write.

Because respondents are contacted individually and in person, with the interviewers having to travel from respondent to respondent, personal interviews are very costly and data collection can take a long time. There is also a high degree of risk that interviewer bias will contaminate responses, resulting in the need for well-trained interviewers, which also adds to the cost of the method. Moreover, it is rarely possible to supervise interviewers while they collect data. Another drawback is the lack of respondent anonymity, which might result in reluctance to discuss certain issues. Finally, although the development of laptop computers has made it possible to use them to record data from personal interviews, use them sparingly: Some respondents might find the presence of a computer distracting, and it might detract from the person-to-person atmosphere that is a major plus of the personal interview (Saris, 1991). One exception to this guideline is the use of computerassisted self-interviews (CASI), in which the interviewer gives the respondent a laptop computer containing audio files of the survey questions and an electronic response sheet. The respondent listens to the questions over headphones and responds to them by pressing the appropriate key on the computer (Gribble, Millers, Rogers, & Turner, 1999). With this method, the interviewer is present to give instructions and answer questions but does not know at any point which question a respondent is answering or what that answer is. Several studies have found that this method lowers social desirable responding and increases the accuracy of responses while maintaining the advantages of personal interviewing (Gribble et al., 1999).

Telephone interviews. Telephone interviews have almost all the advantages of personal interviews, but they can be conducted at a lower cost and completed more quickly. Because interviewer and respondent do not interact face-to-face, there is also less opportunity for interviewer bias to affect responses. In addition, telephone interviewing can be assisted by computers in three ways. First, random digit dialing (RDD) can be used to draw a random sample of telephone owners and makes possible inclusion of people with unlisted numbers. Second, survey questions can be presented to telephone interviewers via computer terminals and the interviewers can enter responses directly into the database.

Telephone interviews also share some of the disadvantages of personal interviews. Telephone interviewers require a fair degree of training, especially in gaining potential respondents’ cooperation after they answer the telephone. However, it is easy to supervise interviewers to ensure that they are conducting their interviews properly. As with personal interviews, respondent anonymity is all but impossible. However, telephone versions of the CASI method described above have been developed in which the interviewer introduces the survey to respondent, who then listens to questions presented by a computer and responds using the telephone key pad (Gribble et al., 1999). Unlike personal interviews, however, telephone interviews cannot make use of visual aids. In addition, the growing number of cell-phone-only households may cause sampling problems if cellphone numbers are not included in the RDD database. For example, although only about 14% of households overall are cell-phone-only, 38% of people aged 18 to 29 have only a cell phone versus 3% of people aged 65 and older (Pew Research Center, 2010). If you are considering conducting a telephone interview, consult Dillman, Smyth, and Christian (2009), who include a very detailed discussion of the mechanics of the process.

TABLE 15.11

Comparison of Survey Data Collection Methods
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Adapted from Hoyle, Harris, and Judd, 2002, p. 111

Comparing the Methods

Table 15.11 compares the methods for collecting survey data on the dimensions that we discussed. For most general survey purposes, the telephone interview is probably the best all-around performer. As Quinn, Gutek, and Walsh (1980) note, its “generally favorable comparison with face-to-face interviews in terms of response rates, overall quality of data, and quality of data on sensitive issues should make telephone interviewing the most efficient, inexpensive, and methodologically sophisticated form of collecting survey data” (p. 152). Mail surveys can be used when mailing lists are available for homogeneous but geographically dispersed groups, such as professional organizations, or if cost is an especially important factor. Internet surveys allow access to a wide variety of populations, but there are still a number of groups with limited access to the Net. Personal interviews are better when one is dealing with populations that are hard to reach by other means, such as members of deviant groups, or if the study population is geographically concentrated, reducing the cost of personal interviewing. Group-administered surveys are, as noted, generally used with “captive audiences.” As with all other aspects of research, the choice of a survey methodology requires the researcher to examine the goals of the research and to decide which method has the combination of advantages and disadvantages that will most facilitate the research while hindering it the least.
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Chapter Summary

Survey research is the process of collecting data by asking questions and recording people’s answers. Important issues in survey research are question wording, question response formats, the use of multi-item scales, response biases, questionnaire design, and questionnaire administration.

Survey questions must be written carefully because the phrasing of the questions and the response options used in closed-ended questions can bias respondents’ answers. In writing questions, you must be careful to use language familiar to your respondents, avoid negatively worded questions, ask only one question at a time, avoid loaded words and phrases, be specific, avoid making assumptions, and address sensitive topics sensitively. When writing response scales, it is important to decide on the appropriate level of measurement—nominal, ordinal, interval, or ratio—based on considerations of the information content provided by the level, its ecological validity, and the statistical tests to be used with the data.

There are four formats for closed-ended scale response options: comparative, itemized, graphic, and numerical. These formats typically provide data at the ordinal level of measurement, but judicious choice of anchors for numerical scales can result in interval-level measurement. Choice of a response format for a scale must be dictated by the purpose of the research. However, some evidence suggests that open-ended questions are better for assessing frequency and amount. When interpreting responses, one should not take the meanings of anchors literally because several biases can affect how respondents use the anchors to select a response.

Hypothetical constructs are usually assessed using multi-item rating scales, which are generally exhibit higher reliability and validity than single-tem scales. The most commonly used technique for constructing multi-item scales is the Likert approach, which maximizes the internal consistency of the scale. The Thurstone approach uses interval-scaled items, and the Guttman approach uses items that represent a sequential ordering of beliefs or behaviors. Of these approaches, only the Likert technique allows the development of a scale that can assess multidimensional or multifaceted constructs through the use of subscales. The semantic differential is a well-developed multi-item graphic rating scale widely used to assess the evaluative component of attitudes.

Response biases can threaten the validity of survey and other types of self-report data. Question-related response biases include scale ambiguity, in which respondents judge amount and frequency relative to their own behavior; category anchoring, in which respondents use the categories of itemized response scales as cues to how to respond; estimation biases, which occur when people cannot, or are not motivated to, count specific instances of a behavior; and respondent interpretations of numerical scales, which may lead them to make assumptions about the types of behavior the question asks about. Person-related response biases include social desirability, in which respondents give answers they think will make them look good; acquiescence, the tendency to consistently agree or disagree with statements; extremity, the tendency to consistently use the end points of a scale; and halo and leniency, the tendencies to answer all questions the same way and to give positive ratings. The tendency for some response biases may vary across cultures, and so must be taken into consideration when conducting or reading cross-cultural research.

When designing questionnaires, group questions according to topic and move from general to more specific issues. Be vigilant for context effects, in which answering one question can bias the response to later questions. When the order of questions is contingent on the answer to a prior question, special care must be taken to ensure that instructions clearly indicate how the respondent is to proceed. The questionnaire itself must be formatted so that it is easy to use. Instructions must be clearly written and include transitions between topics that will motivate respondents to answer the questions. It is a good idea to use existing questionnaires in your research, but when combining existing questionnaires use a consistent response format and use controls to reduce context effects.

Survey data can be collected in several ways; although each method has its advantages and disadvantages, each also has situations to which it is best suited. Group-administered surveys are generally used when it is easy to bring respondents together in groups. Although fast and inexpensive, group administration does not contribute to respondent motivation and can generally be used only with convenience samples. Mail surveys can be used when mailing lists are available for geographically dispersed groups. However, mail surveys can take a long time to complete and can have low response rates. Internet surveys allow access to a wide variety of populations and minimize social desirability response bias than other, but response rates can be a problem and there are still a number of demographic groups with limited access to the Internet. For most general survey purposes, the telephone interview is probably the best all-around performer in terms of balancing geographic coverage and expense. Personal interviews are better when one is dealing with populations that are hard to reach by other means or if the study population is geographically concentrated.
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Suggestions for Further Reading

Question Wording

Bradburn, N., Sudman, S., & Wansink, B. (2004). Asking questions (rev. ed.). San Francisco: Jossey-Bass.

This book is a comprehensive guide to writing survey questions. It provides guidance on questions about behavior, attitude and behavioral intentions, knowledge, performance evaluation, lifestyle, and demographics.

Response Scales and Levels of Measurement

Trochim, W. M. K. (2006). Scaling. Retrieved August 20, 2010, from htttp://www.socialresearch-methods.net/kb/scaling.php

Trochim provides detailed analyses and descriptions of how to construct Thurston, Likert, and Guttman scales.

Fife-Schaw, C. (2000), Levels of measurement. In G. M. Breakwell, S. Hammond, C. Fife-Schaw, & J. A. Smith (Eds.), Research methods in psychology (3rd ed., pp. 50-63). Thousand Oaks, CA: Sage.
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Questions for Review and Discussion



	1.

	How do sample surveys and convenience surveys differ?



	2.

	How do closed-ended and open-ended questions differ? What are their relative advantages and disadvantages? Under what circumstances is it better to use open-ended questions, and under what conditions are closed-ended questions preferable?



	3.

	Wheeler (1976) has said that by carefully manipulating the wording of a survey question, one can get any response pattern that one desires. Choose an issues and a position, pro or con, on the issue. Write two opinion survey questions on the issue, one that you think will result mostly in agreement with your chosen position and one that you think will result mostly in disagreement. What question-wording principles did you exploit in constructing your questions?



	4.

	Take the same issue that you dealt with in Question 3 and try to write two unbiased questions on it. Exchange your questions with a classmate and analyze each other’s questions based on the principles of question wording



	5.

	Name and define the four levels of measurement. What characteristics of levels of measurement must the researcher bear in mind when choosing a level?



	6.

	What are the relative advantages and disadvantages of the two methods of comparative scaling? What conditions must be met if comparative scaling is to provide reliable and valid results?



	7.

	How can preliminary research using open-ended questions be used to improve the content validity of itemized rating scales?



	8.

	How are graphic rating scales and numerical rating scales similar? How do they differ? Describe the ways in which itemized rating scales can be constructed to provide data similar to that from numerical scales.



	9.

	How can the measurement sensitivity of rating scales be increased?



	10.

	What level of measurement results from each scale response format? Under what conditions can interval and ratio level measurement be achieved?



	11.

	What advantages do multi-item scales have over single-item scales?



	12.

	Describe the development processes for Likert, Thurstone, and Guttman scales. How are these types of scales similar and how do they differ? Likert is currently the predominant approach used in developing multi-item scales. Describe the characteristics of Liking scaling that have led to its popularity.



	13.

	Describe the structure and use of the semantic differential.



	14.

	How do scale ambiguity, category anchoring, and estimation biases affect responses to survey questions? What steps can the researcher take to reduce these biases?



	15.

	Find a survey that has been used at your college or university. Are any of the questions likely to induce response biases? If so, how can those questions be rewritten to reduce response bias?



	16.

	What are the most common forms of respondent-related response biases? What can be done to reduce the influence of these biases on responses to survey questions?



	17.

	What are cultural response sets? What implications do they have for conducting and interpreting the results of cross-cultural research?



	18.

	What is the literal interpretation fallacy?



	19.

	Describe the principles for ordering questions in questionnaires. What are context effects? How can they be controlled?



	20.

	How should questionnaires be laid out?



	21.

	What types of instructions are used in questionnaires?



	22.

	Obtain a copy of a questionnaire that has been used in research at your college or university, and evaluate the effectiveness of its question ordering, instructions, and layout. What suggestions would you make for improving the questionnaire?



	23.

	What are the advantages of using existing measures in research? What considerations are important when combining existing measures in a questionnaire?



	24.

	Describe the methods of survey data collection. Compare and contrast the advantages and disadvantages of each method. What type of situation is each best suited for?
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Collecting and Interpreting Data
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Data Collection
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Having selected a hypothesis to test and a research strategy to use in testing it, the researcher embarks on data collection. This is the most interesting and enjoyable phase of research, and often the most challenging, for it is here that researchers meet and interact with their research participants. In this chapter, we will briefly look at three aspects of this process: research participants, research procedures, and using the Internet to collect data. We then examine how archived data, which has been collected for purposes other than research, can be used to test hypotheses.
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Research Participants

Some of the most important questions that researchers face are those dealing with research participants. This section examines the issues to consider in answering three of those questions: What population should I use? How should I sample from that population? How many participants will I need?

Populations and Samples

When we conduct research, we want our results to apply to a certain group of people. This group might be very broad, such as the entire population of the world, or it might be very narrow, such as the students attending a particular college or university, or the group can fall somewhere between these extremes, such as all people in the United States who possess a particular characteristic, such as depression. Regardless of how broadly or narrowly we define this group, it constitutes the target population for our research. Frequently, target populations for behavioral science research are defined in terms of hypothetical constructs, such as depression. In such cases, we must operationally define the target population in terms of some manifest variable. For example, we could operationally define depression in terms of psychiatric diagnosis. The people who meet our operational definition of the target population constitute the study population. For most research, the study population is so large that it is impossible to collect data from all of its members. We therefore select a research sample from the study population from whom we collect our data. Figure 16.1 shows the relationships among the target population, study population, and research sample.

The distinctions among the target population, study population, and research sample are important because the definition of the study population and the sampling process can affect the validity of the research. To the extent that the measure used to define the study population suffers from measurement error, the members of the study population will not correctly represent the target population, reducing the extent to which the results of the research will apply to the target population as a whole. For example, not everyone who is depressed is seen by a mental health professional and receives a diagnosis of depression, some diagnoses of depression might be erroneous, and some people who are depressed might receive some other diagnosis. Therefore, researchers must be careful to use only the most valid measures available when defining the study population.
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FIGURE 16.1

Moving From Target Population to Research Sample.

The target population is the group of people to whom we want the results of our research to apply (such as depressed people), the study population consists of those members of the target population who fit a particular operational definition of the target population (such as having a psychiatric diagnosis of depression), and the research sample consists of the members of the study population who participate in the research.

In addition, to the extent that researchers’ operational definitions of the target population differ, their findings might differ, leading to apparent contradictions among the results of studies. Widom (1988), for example, has pointed out that the operational definition of abused child can vary greatly from study to study. One consequence of this variation is that estimates of the incidence of child abuse range from 500,000 cases per year to 2,300,000 cases per year. As Widom notes, one cannot expect convergence in findings among studies unless the studies use similar study populations. A third potential problem lies in the sampling procedure: The research sample might not be representative of the study population and therefore not representative of the target population. In Chapter 6, we discussed the issues surrounding the validity of measurement; now let’s turn to the question of sampling.

Sampling

There are a large number of techniques that you can use to draw a research sample from a study population (Daniel, 2011). Most of these techniques can be described in terms of two dimensions: probability versus nonprobability sampling and simple versus stratified sampling. In probability sampling every member of the study population has a known probability of being selected for the research sample; in nonprobability sampling, the probability of a person’s being chosen is unknown. Simple sampling assumes that the method used to draw the research sample will provide a reasonable cross section of the study population in terms of personal characteristics, such as gender, race/ethnicity, age, and so forth, that are important to the research; stratified sampling structures the research sample so that the sample contains the same proportion of each important characteristic as the study population. In addition to the sampling techniques defined by these dimensions, researchers can use purposive sampling, in which they select participants based on characteristics important to the research, and snowball sampling, in which current participants recommend people they know as future participants. Let’s examine these techniques.

Probability sampling. The basic forms of probability sampling begin with a list of all the people in the study population, such as a roster of all the students attending a particular college or university. This list is called a sampling frame. The researchers then decide how many people they want to participate in the research (N) and select N names from the list. With simple random sampling, the researchers use a table of random numbers to do the selecting. Each name on the list is given a unique identification number, ranging, for example, from 001 to 999. Starting randomly in a table of random numbers, the researchers look at the last three digits of the first random number and select for the sample the person whose identification number matches those digits. They then go on to the next random number, selecting for the sample the person whose identification number matches its last three digits. Random number digits that are outside the range of identification numbers are skipped, as are those that match identification numbers already selected. The process continues until the desired number of participants is sampled. Each person in the sampling frame therefore has an equal probability—1/N—of being selected for the sample.

[image: image]

FIGURE 16.2

Quota Matrix for Sampling by Sex, Ethnicity, and Class.

Each person in the sampling frame is categorized by sex, ethnicity, and class and is assigned to the appropriate cell; researchers then sample randomly from each cell in proportion to its representation in the population.

For stratified random sampling, the sampling frame is arranged in terms of the variables to be used to structure the sample. Let’s say that the researchers want to ensure that the makeup of the research sample exactly reflects the makeup of the student body in terms of year in school (freshman, sophomore, and so on), gender, and ethnic group. The researchers draw up a quota matrix reflecting all possible combinations of these variables, such as the matrix shown in Figure 16.2. Each person in the sampling frame is categorized by these variables and assigned to the appropriate cell in the quota matrix; for example, all first-year Asian American women would be assigned to the upper left-hand cell in Figure 16.2. The researchers then sample randomly from each cell of the matrix, with each cell being sampled in proportion to its representation in the population. For example, if first-year Asian women constitute 1% of the study population and the desired sample size is 1,000, then 10 first-year Asian American women would be randomly selected for the sample.

Simple and stratified random sampling can be very difficult and time consuming to carry out, especially if the assignment of identification numbers and the selection of participants are done by hand rather than with the assistance of a computer. Even computerassisted random sampling can be laborious if the list comprising the sampling frame is not already available in a database and must be entered manually. A simple alternative to random sampling is systematic sampling. With systematic sampling, you start with a sampling frame and select every nth name, where n equals the proportion of the frame that you want to sample. For example, for a 10% sample, you would go down the list selecting every 10th name. Systematic sampling can also be stratified; by selecting every nth man and every nth woman results in a sample that is stratified by gender, for example. A danger in systematic sampling is a problem known as periodicity: The sampling frame is arranged so that some characteristic appears with the same pattern as the sampling interval, resulting in a biased sample. For example,

in a housing development or apartment house every eighth dwelling unit may be a corner unit. If it is somewhat larger than the others its occupants can be expected to differ as well. If the sampling [interval] also happens to be [eight], one could obtain a sample with either all corner units or no corner units depending on the [starting point]. (Blalock, 1979, p. 559)

Fortunately, periodicity is rarely found in practice, but you should still carefully examine lists to be used for systematic sampling to guard against the problem.

A major problem inherent in random and systematic sampling is that you must have a list of the entire study population to use as a sampling frame. Therefore, these sampling approaches can normally be used only with relatively small study populations, such as the students enrolled in a particular college or university. But what if you define your study population as all the college and university students in the United States? There is no comprehensive listing of this population. The answer to this problem is cluster sampling. With cluster sampling, you first identify groups or clusters of people who meet the definition of the study population; in our example, the clusters would be colleges and universities. You then take a random sample of the clusters and use all members of the sampled clusters as research participants. When the clusters themselves are large, sampling can also be conducted within clusters. When membership lists are available, random or systematic sampling can be used. Otherwise, you would use multistage cluster sampling, in which clusters are sampled within clusters. For example, for a face-to-face survey in a geographic area, census tracts can form the initial clusters; census blocks are sampled within tracts, houses or apartment buildings within blocks, apartments within apartment buildings, and people within apartments or houses. Cluster samples can also be stratified; in the college and university example, you could stratify by public versus private institution and by size. Census tracts or blocks could be stratified by their ethnic composition as reflected in census data.

Probability sampling is the ideal form of sampling because if done carefully it will provide a pool of potential research participants whose characteristics are near-perfect reflections of those of the study population. Probability sampling can therefore provide a sample that is highly representative of the population. This high degree of representativeness is only potential, however, because it may be impossible to contact some members of the potential participant pool and others may refuse to participate when contacted. To the extent that refusals and other causes of “lost” potential participants are related to participant characteristics, the people who actually participate in the research will not be representative of the population. For example, Doob and Macdonald (1979) identified highand low-crime city and suburban areas in and around Toronto. A door-to-door survey was conducted of randomly selected adults from randomly selected households in each area. Despite these stringently random sample-construction procedures, 70% of the respondents to the survey were women. It is therefore important to compare the characteristics of the people who take part in the research to the characteristics of the population that was sampled using whatever data are available—usually demographic information—to assess the degree to which the people who took part in the research represent the population.

Even when you can be fairly confident of obtaining a representative group of participants, probability sampling can be very difficult to carry out unless the study population is relatively small, such as the membership of an organization. Data collection based on probability sampling can also be very expensive if a geographically diverse population, such as that of a nation, is being sampled. In addition, if members of the sample do not live near the researcher, the research must be carried to them, rather than having them come to the researcher. Consequently, the research must often be based on questionnaires, limiting the forms that experimental manipulations can take and limiting measurement to self-reports.

Nonprobability Sampling. Probability sampling is used infrequently in behavioral science research, partly because of the costs involved and partly because of the limitations it places on experimental manipulations and the types of measures that can be used. Consequently, researchers are more likely to use nonprobability or convenience samples. As the latter term implies, nonprobability samples consist of people from whom the researcher finds it convenient to collect data. For example, researchers might select depressed people as their target population for a study and define the study population as people who score above a certain point on a self-report depression inventory. However, rather than trying to draw a probability sample from that population, the researchers administer the depression inventory to students at the university where they teach and use those who score above the cutoff as the research sample. University students are selected as research participants not because they are necessarily representative of the target population, but because the researchers find it easy to collect data from them. When researchers use essentially anyone who happens to be convenient as research participants, they are said to have conducted haphazard sampling. Haphazard samples can also be stratified using a quota matrix such as that shown in Figure 16.2, in which case they are known as quota samples.

Convenience samples are not restricted to college students. Marketing researchers often use “mall intercept interviews,” recruiting as participants people walking in shopping malls. Researchers also sometimes ask people in shopping malls, parks, and other public places to answer questionnaires, or they recruit participants through interest groups found on the World Wide Web.

Convenience samples are generally easy to acquire and inexpensive for data collection. As noted in Chapter 3, college and university students are frequently drafted as research participants to form convenience samples. Members of convenience samples can usually come to the researcher’s laboratory, enabling the researcher to use complex experimental manipulations and behavioral and physiological measures. However, the researcher has no way of knowing the degree to which the members of a convenience sample are representative of the target population. The more the characteristics of the members of the sample differ from those of the members of the target population, the less likely the results of the research are to apply to the target population. As you will recall from Chapter 8, there are very important validity issues related to convenience sampling, and this method of selecting research participants is highly controversial.

Purposive Sampling. In purposive sampling researchers use their judgment to select the membership of the sample based on the research goals. Purposive sampling is frequently used in case study research, in which researchers often want to study typical or critical cases (see Chapter 13). A typical case, as the term implies, is one that the researcher believes is representative of the average case. For example, a researcher might choose a school for a case study because the demographic characteristics of its students and faculty appear to be representative of most of the schools in the district. A critical case is one that has one or more characteristics of special interest to the researcher. For example, a researcher might choose a school as the test case in a comparative case study because it represents a particular level of an independent variable, such as funding; other schools with different funding levels could be chosen as control or comparison cases. Purposive sampling can be further used to select individuals within the school as sources of data by targeting for interview “key informants” who have special knowledge that is of interest to the researcher.

Snowball Sampling. The final form of sampling is known as snowball sampling. In this procedure, people who are initially selected for a sample using convenience or purposive sampling nominate acquaintances whom they think might be willing to participate in the research. The nominees who agree to participate are then asked to nominate other potential participants. The sample size therefore grows like a rolling snowball, hence its name. This procedure is frequently used in developmental research: Once a group of parents whose children are at the age required for the research has been identified, those parents can recommend other people who have children of the same age as research participants and might even encourage friends and relatives to participate. Snowball sampling is also used to construct samples of hard-to-reach populations whose members might otherwise be unidentifiable, such as illegal drug users.

Sample Size

In addition to deciding on how to sample research participants, the researcher must also decide how many people to sample. The question of sample size is closely related to the question of statistical power, so we must begin there.

Statistical Power. You will recall that the p value associated with the outcome of a statistical test, such as the t test, represents the probability of concluding that the independent variable had an effect on the dependent when, in fact, it did not. Statistical testing has traditionally focused on the probability of deciding that the independent variable had a real effect on the dependent variable when, in fact, the effect found in the sample was due to chance. As shown in the top part of Table 16.1, the Type I error rate, or alpha level, usually set at 05, represents the probability of making this kind of error. If the statistical test indicates no effect of the independent variable—that is, is p greater than .05—there is also a probability that the independent variable would have had an effect in the population, but, due to error, that effect was not found in the research sample. As shown in the bottom part of Table 16.1, the error caused by incorrectly concluding that the independent variable had no effect is called a Type II error; the probability of a Type II error is represented by beta, which, like alpha, can range from 0 to 1. Statistical power, represented by 1 – beta, is the probability of not making a Type II error. That is, if a statistical test has insufficient power, it increases the chances of erroneously concluding that the independent variable had no effect on the dependent variable. You therefore must have high statistical power to avoid false negative results.

The power of a statistical test depends on several factors, including the alpha level chosen for the test, the size of the effect that the independent variable has on the dependent variable, and the size of the research sample. This discussion will assume that alpha equals .05 and that an independent variable can have a small, or medium, or large effect. The operational definition of effect size depends on the statistical test, but we will consider  a small effect to be equivalent to a correlation of .10 between the independent and dependent variables, a medium effect to be equivalent to a correlation of .30, and a large effect to be equivalent to a correlation of .50 (Cohen, 1988). Unfortunately, much behavioral science research has inadequate statistical power. For example, Rossi (1990) found that research published in four major psychology journals in 1982 had an average statistical power of only .17 for small effects, .57 for medium effects, and .83 for large effects. This means that if an independent variable has only a small effect on a dependent variable, researchers are not detecting that effect 83% of the time, and when an independent variable has a medium effect, researchers are not detecting it 43% of the time.

TABLE 16.1

Type I and Type II Errors





	A Type I error is erroneously concluding that an independent variable had an effect; a Type 11 error is erroneously concluding that an independent variable did not have an effect.




	Real Effect of the Independent Variable




	 

	Relationship

	No Relationship




	Conclusion Drawn from Data

	 

	 




	Relationship

	Correct decision

	Type I Error (probability = alpha)




	No Relationship

	Type II Error (probability = beta)

	Correct decision





Determining sample size. One way for researchers to improve the likelihood of detecting the effect of an independent variable is by conducting high-power research; one way of increasing power is to ensure an adequate sample size. To determine the appropriate sample size, you need the answers to four questions. First, what effect size are you trying to detect with your research? This target effect size is the critical effect size (Kraemer & Thiemann, 1987). There are several approaches to answering this question. One approach is to decide on the smallest effect you consider important to the theory or application your research is testing. For example, if you set your critical effect size at r = .25 using this approach, you are saying that any correlation smaller than .25 is equivalent to a correlation of zero for the purpose of answering your research question. Minimum critical effect sizes can be important in applied research because an intervention (that is, an independent variable) that doesn’t have a certain minimum impact might not be cost effective to implement. A second approach to deciding on the critical effect size is to use the average effect size found in previous research using your independent and dependent variables. Researchers who use a form of literature reviewing discussed in Chapter 19, called a meta-analysis, calculate mean effect sizes for bodies of research. For example, Richard, Bond, and Stokes-Zoota (2003) examined results of 322 meta-analyses on social psychological topics; results showed that effect sizes in social psychological research vary by topic, but that 3% had an r = .10 or less, 41% had an r between .11 and .29, 24% had an r between .30 and .49, and 5% had an r = .50 or greater. In Appendix B of their paper, Richard et al. provide effects sizes for a large number of social psychological topics that can be used to estimate the statistical power needed to conduct research in those areas. If no meta-analysis has been published, you could conduct one yourself. Finally, lacking any theoretical, applied, or empirical basis for setting a critical effect size, you could simply use a medium effect size and probably be all right. Lipsey (1989) found that the average effect size found across 186 meta-analyses of research on mental health and educational interventions fell right in the middle of the medium range.

The second question to ask is, What alpha level will I use? The smaller the alpha (for example, .01 versus .05), the lower the statistical power will be and the larger the sample you will need to achieve a given level of statistical power. By convention, most researchers set alpha at .05. The third question is, Will I use a one-tailed or two-tailed statistical test? A one-tailed test looks for either a positive relationship between the independent and dependent variables or a negative relationship, but not for both simultaneously. A two-tailed test looks for both. Use of a one-or two-tailed test depends on whether you have a directional or nondirectional hypothesis (see Chapter 5). A two-tailed test has less power than a one-tailed test, and so requires a larger sample size to achieve a given level of power. The final question is, What level of power do I want? Generally speaking, the higher the power, the better. One would certainly want power to exceed .50, giving a better than 50% chance of detecting an effect; Cohen (1992) suggests a level of .80.

TABLE 16.2

Sample Sizes for Three Levels of Statistical Power for Detecting Small, Medium, and Large Effects of an Independent Variable for Alpha = .05
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Note: Small effect is equivalent to a correlation of .10, medium effect to a correlation of .30, and large effect to a correlation of .50. Adapted from J. Cohen, 1988.

aNumbers indicate total sample size (not number per group) and assume equal-size groups.

To give you an idea about the relationship between sample size and statistical power, Table 16.2 gives the minimum total sample sizes needed to detect small, medium, and large effects at three levels of power. The table assumes that alpha equals .05, that two-tailed tests are used for t and r (ANOVA uses only a one-tailed test), and that there are equal group sizes for the t-test and ANOVA. Notice that a reasonable level of statistical power for a small effect requires an extremely large sample. Therefore, if only a small number of potential participants are available, it might not be very useful to test independent variables that are likely to have small effects. The sample sizes in Table 16.2 are taken from a book by Cohen (1988) that contains sample size tables for a variety of statistical tests, a wide range of critical effect sizes, and a wide range of power levels (see also Cohen, 1992).

A sample of a particular size represents a tradeoff between ease of data collection (smaller samples are easier to deal with in terms of time and money than are larger samples) and protection against making a Type II error (larger samples provide more protection than do smaller samples). Kraemer and Thiemann (1987) summarized these tradeoffs in terms of what they called six “facts of life”:



	•

	The more stringent the significance level, the greater the necessary sample size. More subjects are needed for a 1 percent level test than for a 5 percent level test.



	•

	Two-tailed tests require larger sample sizes than one-tailed tests. Assessing two directions at the same time requires a greater investment.



	•

	The smaller the critical effect size, the larger the necessary sample size. Subtle effects require greater efforts.



	•

	The larger the power required, the larger the necessary sample size. Greater protection from failure requires greater effort.



	•

	The smaller the sample size, the smaller the power, i.e., the greater the chance of failure.…



	•

	If one proposes to [use] a sample size of 20 or fewer subjects, one must be willing to take a high risk of failure, or be operating in an area in which the critical effect size is large indeed. (p. 27)
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Research Procedures

In previous chapters, we discussed several aspects of the mechanics of research: measuring variables (Chapter 6), controlling threats to internal validity (Chapter 7) and external validity (Chapter 8), manipulating variables (Chapter 9), and issues in conducting research in natural settings (Chapter 10). In this section, we look at some additional aspects of carrying out a study: the characteristics of effective research settings, effective instructions for participants, “debugging” the research procedures, running a data collection session, the post-experimental interview, and supervising research assistants.

Effective Research Settings

An effective research setting is one that contributes to the validity of the data collected in it. In Chapter 10, we discussed some characteristics of an effective setting for field research; let us look now at four factors that contribute to the effectiveness of any research setting, be it a laboratory or field setting: coherence, simplicity, psychological involvement, and consistency (Aronson, Ellsworth, Carlsmith, & Gonzales, 1990).

Coherence. A coherent research setting is one that participants experience as a smooth, logical flow of events, all of which are focused on the purpose of the research. Participants must understand how each event they experience, such as performing a task or filling out a questionnaire, is related to the purpose of the research as it has been explained to them. We say, “as it has been explained to them,” because if the research procedures involve deception, the events must appear to be related to the cover story used to explain the research to the participants. A lack of understanding or feelings of ambiguity about their experience will raise participants’ levels of anxiety and start them wondering about what is happening to them. These feelings and thoughts will distract participants from what the researcher wants them to think, feel, or do, and so threaten the validity of their responses. For the same reason, the researcher should keep participants’ attention focused on the task at hand, such as by giving a well-focused explanation of the research task, and not bring up side issues such as by saying something along the lines of “Oh, by the way, we’re also interested in how this relates to X.” If X is important, it should be fully integrated into the explanation; if unimportant, it should not be mentioned to the participants.

The exception to maintaining a smooth flow of events throughout a data collection session is when a planned disruption is part of the research. Darley and Latané (1968), for example, investigated the variables related to people’s responses to emergencies by arranging for a simulated emergency to interrupt what participants thought was an experiment on some other topic. In this case, the disruption was intended to ensure the participants’ complete psychological involvement in the research, a characteristic of effective research settings that will be discussed shortly.

Simplicity. The apocryphal philosopher Murphy is credited with formulating one of life’s most basic laws: “Anything that can possibly go wrong, will go wrong.” A corollary to that law is that the more complex something is, the more there is that can, and so will, go wrong. Consequently, it is wise to keep research settings and the events that take place in them as simple as possible. For example, don’t use complicated electronic or mechanical apparatus for data collection when more simple means are available—it might make research participants nervous, and equipment failure means loss of data.

Don’t use complex social manipulations involving several confederates when simple alternatives are possible—if one confederate blows his or her lines or fails to show up for a research session, those data are lost. In addition, a complex set of events or a complex explanation of the study is likely to be confusing, and therefore distracting, to research participants. Aronson et al. (1990) propose a rule for testing the simplicity of a research setting: “Pretest the experimental rationale and procedure on one’s friends; if they react with blank stares, it is unlikely that a subject will be able to follow it, and some revision is in order” (p. 186).

Psychological Involvement. An effective research setting arouses and engages participants’ interest in what is happening to them and what they are doing; it gets them fully involved psychologically. Lack of involvement leads participants into distraction and boredom, resulting in low motivation and lack of validity in response to the independent variable. One way to make research involving is to make it realistic; this is one reason for using field settings even for experimental research. However, Aronson and Carlsmith (1968) distinguished between two forms of realism in research. A research setting has experimental realism if it leads participants to become psychologically involved in what is happening, if it forces them to take things seriously, and if it has an impact on them. A research setting has mundane realism if the events occurring in the setting are likely to occur in some natural setting. As we discussed in Chapter 8, many researchers consider mundane realism important to the generalizability of research results. However, Aronson and Carlsmith do not consider mundane realism sufficient for the creation of an effective research setting. As they see it, “The mere fact that an event is similar to events that occur in the real world does not endow it with importance. Many events that occur in the real world are boring and unimportant. Thus it is possible to put a subject to sleep if an event is high on mundane realism but remains low on experimental realism” (p. 22).

Mundane and experimental realism are independent concepts: A research situation might be high on both, low on both, or high on one but low on the other. For example, Milgram’s (1974) obedience experiments, described in Chapter 3, were low on mundane realism (people are almost never asked to give severe electrical shocks to other people) but high on experimental realism (participants’ psychological involvement in the research setting was shown by their stressful reactions to giving the shocks). Conversely, MacQuarrie, Tucker, Burns, and Hartman (2002) manipulated the ratio of known to unknown words presented on flashcards and assessed whether children’s retention for new vocabulary improved when a higher ratio of known words was included in the flashcard set. This is undoubtedly a realistic and mundane task, but one not likely to capture the children’s interest to a great degree. In contrast, consider Murray’s (1963) research in which college students took part in a discussion with a confederate posing as another student who challenged the participants to defend their cherished values and personal philosophies of life. Such an experience is both highly involving and likely to happen either in class or in discussions with other students, and it is therefore high on both experimental and mundane realism.

You have probably noticed that achieving a high degree of experimental realism can be at odds with the principle of simplicity. Milgram’s (1974) research, for example, used both a complex scenario involving a researcher, the participant, one or more confederates, and a fair amount of complex apparatus—a phony shock generator, a signaling system, tape recorders, hidden data recorders, and, in some experiments, an intercom system. Here, as in other aspects of research design, the researcher must decide on the appropriate tradeoff between two at least somewhat incompatible but desirable characteristics: Is the degree of experimental realism gained by an increase in complexity worth the increased likelihood of things going wrong and the attendant loss of data? One way to assess the tradeoff is by conducting detailed rehearsals and pilot studies, discussed later in this section.

Although experimental realism and participant involvement are important, Aronson et al. (1990) point out that participants should not be so involved in the situation that they overlook the independent variable: “For example, if the experimenter wants to arouse aggression in a [participant] by having an obnoxious confederate deliver an inordinate amount of distracting stimulation while the [participant] is working on a task, the task [should not be] so exciting and absorbing that the [participant] will … disregard the noxious stimuli” (p. 187).

Consistency. Finally, a good research setting provides a consistent experience for each participant. Everyone has the same experience up to the point at which the independent variable is manipulated so that everyone is in the same psychological state before being introduced to their condition of the independent variable. This consistency of pre-manipulation experience minimizes situational variables as possible sources of extraneous variance in the dependent variable, making the effect of the independent variable easier to detect. Each participant must also have the same experience within their condition of the independent variable, thereby ensuring the reliability of the manipulation, which contributes to its construct validity. Unreliable manipulations, like unreliable measures, contain a high degree of random error and so are less likely to be valid representations of the hypothetical construct that the experimenter is trying to manipulate. Consistency can be achieved by developing detailed scripts for the procedures in each condition of the independent variable, carefully rehearsing experimenters and confederates, and by monitoring their performance during data collection (see Chapter 9). As noted in Chapter 10, field research trades off some of this consistency for an increase in naturalism.

Effective Instructions

Instructions to research participants are an essential component of research. Instructions orient participants to what will happen during the data collection session, tell them how to perform research tasks and how to complete self-report measures, and can be used to manipulate the independent variable. To meet these goals effectively, instructions must be clear, must get and hold participants’ attention, and must be accompanied by procedures that check participants’ understanding of the instructions.

Be Clear. When writing instructions, whether they are to be delivered orally or in writing, strive to be as clear, complete, and simple as possible. One way to increase participants’ understanding of instructions is through repetition. Butler (1986; Butler & Jones, 1986) found that repetition of instructions dramatically improved research participants’ ability to correctly perform a variety of research tasks. A single presentation of instructions resulted in an average error rate of 55%, two presentations reduced the error rate to 26%, and three reduced it to 10%; further repetition resulted in no increase in performance accuracy. Examples also help. Butler and Jones (1986), using a difficult task, found that one presentation of instructions without an example resulted in an 80% error rate, whereas the error rate was 40% when an example was included. The clarity of instructions can be validated with Aronson et al.’s (1990) “blank stare” test: Read them to friends; if you get blank stares in return, you need to revise the instructions.

Get Participants’ Attention. Getting and holding participants’ attention involves the same behaviors as getting and holding attention in any conversation: maintaining eye contact, speaking clearly, emphatically, and fluently, and speaking with an appropriate degree of animation. In other words, talk to the participants, don’t merely read to them from a script in a monotone, and don’t mumble or stumble over unfamiliar words and phrases. The more familiar you are with the instructions, the easier it is to deliver them in a natural, conversational manner. Therefore, always rehearse instructions until you are thoroughly familiar with them and can deliver them clearly.

Check Participants’ Understanding. Don’t assume that participants understand even the best-designed and best-presented instructions; always check to ensure their understanding. At a minimum, solicit questions. However, do not say, “Do you have any questions?” or worse, “You don’t have any questions, do you?” Such inquiries invite a “No” response. It’s better to ask, “What questions do you have?” which implies that it is reasonable to have questions and that you expect them. When the instructions are complex, it is useful for the experimenter to ask questions that check the participants’ understanding or to demonstrate their understanding by performing the research task. Probes of this nature should focus on aspects of the instructions that are likely to be particularly troublesome to participants. These problem areas can be identified during pilot testing, to be discussed shortly.

“Debugging” the Procedure

“Debugging” is a term coined by computer programmers for the process of finding errors or “bugs” in programs. The term has been borrowed by researchers to refer to the process of finding problems in research procedures. Debugging is accomplished in three steps: the research proposal, rehearsal, and pilot studies.

The research Proposal. The research proposal is a detailed discussion of the background and hypotheses for a piece of research and a detailed description of the procedures to be used in testing the hypotheses (see Chapter 5). The debugging process starts by having colleagues read the proposal with an eye to finding any problems that the researcher overlooked. Colleagues might note problems in the derivation of hypotheses, they might be able to suggest important extraneous variables the researcher overlooked, they might know of better operational definitions, or they might be aware of problems with the materials or apparatus that the researcher intends to use. Colleagues’ suggestions on these and other potential problem areas can be used to fix the problems before time and effort are expended in setting up the research.

Rehearsal. Once the research procedure looks good on paper, it’s time to try it out in practice, using rehearsals or “dry runs” that do not include research participants. It can be useful to think of data collection as a stage play with the research procedure as the script. As with a theatrical rehearsal, the research rehearsal should proceed as if it were the real thing, with the researcher giving instructions out loud, walking around the room distributing questionnaires, operating equipment, and so forth, and with confederates playing their roles, all as specified in the research procedures. Rehearsals provide the researcher with practice so that data collection sessions proceed smoothly and with the opportunity to find procedural problems not apparent in the research proposal. For example, as a graduate student, one of us once worked as an experimenter on a project that required the operation of two pieces of equipment simultaneously. This was not a problem in itself, because it was easy to operate each device with one hand. However, when rehearsing the procedure, it turned out that the laboratory was arranged (from a previous research project) so that the two pieces of equipment were 10 feet apart! Needless to say, the experiment was put on hold until the lab was rearranged. Rehearsals should continue until the entire procedure runs smoothly without any “blown lines,” forgotten “stage business,” overlooked “props,” or other disruptions.

Pilot Studies. A pilot study is a preliminary piece of research conducted with a sample of research participants drawn from the study population. Pilot studies can be used for several purposes. First, they can consist of observational or correlational research conducted to determine if it would be worth the time and effort to conduct an experiment. For example, recall Middlemist, Knowles, and Matter’s (1976) study of the effect of invasions of personal space in men’s rooms on anxiety, described in Chapter 3. Before they designed their rather complex experiment involving both a confederate and a hidden observer, they conducted an observational study to determine if naturally occurring invasions of personal space were correlated with latency of urination. Because the correlational data were consistent with their hypothesis, they went ahead with an experimental test of the causal role of personal space invasion. The pilot study also gave the researchers the opportunity to interview participants to determine the participants’ feelings about being observed under such circumstances.

Second, pilot studies can be conducted to test the validity of experimental manipulations. The dependent variable in such pilot studies is a measure of the hypothetical construct that the researchers want their manipulation to affect. Recall, for example, Seligman, Finegan, Hazlewood, and Wilkinson’s (1985) pizza delivery study described in Chapter 10. They intended their explanations of why the delivery driver was early or late to manipulate customers’ perceptions of whether the early or late delivery was due to the actions of the driver or due to situational factors. They tested the effectiveness of the manipulation by approaching people in their university’s library and asking them to rate the explanations as to whether they appeared to reflect characteristics of the delivery driver or of the situation. Because this pilot manipulation check supported the validity of their procedure, they used it in their study.

Finally, pilot studies are conducted as a final test of research procedures prior to beginning data collection. Such pilot studies are useful because the researcher can solicit the participants’ cooperation in the process by telling them at the outset that they are assisting in a test of the research procedures and asking them to note any aspects of the procedures they find difficult to understand and any tasks they find difficult to perform. The researcher can also interrupt the course of events at various points to collect information from participants. For example, the researcher can give pilot participants the instructions to be used in the study and then ask whether they understand what they are to do or if they expect to have any difficulty in carrying out the instructions. Pilot studies can also help to detect any demand characteristics present in the research setting or procedures—aspects of the setting or procedures that “push” participants to respond, or to avoid responding, in certain ways. For example, Aronson et al. (1990) describe a pilot study for an experiment in which college students were asked to look at photographs of three men and pick out the one who was Jewish:

[Participants] became upset, arguing that it was impossible to recognize Jews on the basis of appearance.… On the basis of the information gained from these pilot [participants], the experimenters changed the test so that [the participants] were asked to pick out schizophrenics rather than Jews, and from then on the experiment ran smoothly. (p. 234)

When such problems arise in a pilot study, ask the participants for suggestions on how to improve the clarity of the instructions or the nature of a problematic task. You can also develop probes to test participants’ understanding of instructions for problem areas that cannot be changed.

Pilot studies also give the researcher an opportunity to determine whether the participants are interpreting things as intended. For example, does a questionnaire item have the same meaning to them as to the researcher? Ross and Allgeier (1996), for example, found that male college students interpreted some items on a frequently used sexual experiences questionnaire to have as many as six possible meanings each, some of which were contradictory. For instance, 37% of the participants interpreted the question “Have you ever had a women misinterpret the level of sexual intimacy you desired?” to mean the woman overestimated the man’s desired level of sexual contact whereas 25% interpreted it to mean the woman underestimated the desired level of contact.

Participants might also interpret the procedures used to manipulate the independent variable in a different way from that intended by the researcher, resulting in an invalid manipulation. For example, Dane (1990) tells of a study he was conducting in which he wanted to see if physiological arousal affected men’s perceptions of women’s attractiveness. He manipulated arousal by sitting either 3 inches from the participants in the high-arousal condition or across the room from participants in the low-arousal condition. He got what seemed to be very strange results that made it appear that participants in the high-arousal condition were not paying attention to the photographs they were supposed to be rating. Therefore, as Dane (1990) tells the story,

I called some of [the participants], interviewed them, and discovered that indeed many of them were not concentrating on the women in the photograph. It seems that my results were caused by the participants’ beliefs about what was being studied. Most of the participants in the high arousal condition [were uncomfortable] because I was sitting very close to them.… They admitted to completing the ratings as quickly as they could so that they could get out of the room. (p. 210)

Pilot studies also let researchers know how much time is required for the research tasks and the data collection session as a whole. Researchers might find, for example, that a task takes participants more time to complete than was anticipated, so the research session must be lengthened. To fit a research session into their schedules, participants must be informed well in advance of the total time they will be asked to donate. Total time is also important when participants come from subject pools. In such circumstances, students are often given credit for research participation in terms of the amount of time they contribute; researchers have an obligation to these students to provide the correct amount of credit.

The last few sessions of the final pilot study conducted should function as “dress rehearsals” for the data collection sessions. As in a theatrical dress rehearsal, these sessions should be conducted without interruption except to answer participants’ questions. These complete run-throughs allow a final smoothing of the rough edges of the procedures. Dress rehearsals should continue until the experimenter and any confederates can play their roles with minimal error.

A common question that arises concerning pilot studies is that of the number of research participants to include. There is no absolute answer to this question; it depends on the goal of a particular study. If you are doing preliminary observational work, as Middlemist et al. (1976) did, or checking the validity of a manipulation, as Seligman et al. (1985) did, you want to have enough data to provide enough statistical power to be able to have confidence in your results. The number of participants therefore depends on the minimum effect size that you consider important for your goal. When collecting information from participants to improve procedures, you should probably keep collecting data and modifying procedures until participant comments indicate that no additional substantial improvements can be made.

In planning a research project, be sure to budget sufficient time for pilot studies. Note the use of the plural—studies, not just one study. Piloting is an iterative process: A problem is identified, a fix is implemented, and then the new procedure must be tested. A number of iterations of the process might be required before the entire procedure runs smoothly.

The Data Collection Session

In this section, we want to remind you about some aspects of conducting a data collection session. First, be sure to dress neatly. A suit or dress is not required, but at the other extreme—a dirty sweatshirt and tattered jeans hardly presents a professional appearance. People do judge you by the clothes you wear, and if your attire does not convey to participants the impression that you consider the research to be serious business, they will not take it seriously either. Next, be sure to arrive at the research site well ahead of time. Remember many participants will be early and may be confused if the experimenter is not there to greet them. Also, arrive completely prepared to conduct the research. If you are using questionnaires, check the number on hand sufficiently far in advance (several days, if necessary) to ensure that you have enough available. Don’t forget to bring enough pencils and, if they are used, answer sheets. If you are collecting data on computers, have all machines up and running before the participants arrive. If you are using any apparatus, such as an EEG, get to the research site early enough to thoroughly test the equipment and to calibrate it, and take care of any other routine maintenance before the participants arrive.

Finally, be sure to treat your research participants politely, unless the experimental manipulation calls for something else. Remember, these people are donating their time to help you with your research. Greet all your participants, answer their questions completely and courteously (even questions about things you’ve already covered several times), and thank them when their participation ends. Never let a data collection session run over the allotted time; your participants probably have other obligations. If you can’t make a scheduled session, notify your participants as far in advance as possible if you have their phone numbers or electronic mail addresses. Otherwise, arrange to have someone meet them at the research site and explain the problem. At a minimum, have someone leave a polite note. If participants were to receive some form of credit, be sure to inform them how to obtain it and promptly submit any paperwork you need to ensure they receive that credit. In short, treat your research participants as you would like to be treated in the same circumstances.

The Post-experimental Interview

The purpose of a post-experimental interview is to uncover any ethical or methodological problems with the research and to educate the participant about the purpose of the study. If your study has the potential for methodological or ethical problems, at the close of a data collection session, you should conduct a post-experimental interview with the participants. This interview is also appropriate for those studies that have complex procedures or involve deception. This interview has four functions: ethical, educational, methodological, and discovery. This section will examine each of these functions and then outline a procedure for the interview.

The ethical Function. As discussed in Chapter 3, the researcher has a number of ethical obligations to research participants after data collection. Two of these obligations are fulfilled as part of the post-experimental interview. First, the researcher must alleviate any adverse effects of the research, such as by reassuring participants whose self-esteem may have been threatened by the research procedures. Second, if deception was used, the researcher must debrief the participants, explaining the nature of the deception and the reasons for it. You might want to go back and review the section in Chapter 3 on debriefing to refresh your memory on these topics.

The educational Function. As noted in Chapter 3, the researchers’ post-research ethical obligations include educating research participants about the nature of research in general and of the research in which they participated in particular. Because this educational benefit is frequently the only direct benefit received by participants drafted from subject pools, researchers have a special obligation to those participants. Sieber (1992) suggests that the educational function of the post-experimental interview include

a brief, nontechnical presentation on (a) the purpose of the study, (b) the relation of the purpose to the condition(s) in which [they] participated, (c) what is known about the problem and what hypotheses are being tested, (d) the dependent and independent variables, and (e) why the study is of theoretical or practical importance. At this time, [participants] also might be given a one-or two-page description of the topic and the research, expanding on what they had already been told. (pp. 40–41)

The researchers should also solicit questions about the explanation, make themselves available to participants who want to discuss the research further, and provide the name and phone number of someone to call if they have questions later. Not all research participants, especially those who take part in studies using group-administered questionnaires, will be motivated to stay and listen to an oral presentation about the research. In this and other cases of minimal-risk research, a handout might be sufficient to meet the educational obligation.

Although researchers generally believe that they present good debriefings, participants frequently complain that debriefings are inadequate. They say that the debriefings they have experienced were too brief, difficult to understand, used terms that were unfamiliar to them, and did not put the research into a context understandable to them, such as the potential applications of the research results (Brody, Gluck, & Aragon, 2000). Brody et al. also found that participants reported that the researchers treated the debriefing process as a burdensome obligation rather than as an opportunity to educate participants and that the researchers appeared to be uninterested in answering questions. Therefore, regardless of whether the debriefing is oral or written, pretest it with colleagues and pilot study participants to ensure that it is clear and complete, present it in a professional manner, and be sure to encourage participants to ask questions.

The methodological Function. The post-experimental interview can be used to administer manipulation checks and to assess the degree to which participants were affected by demand characteristics or misperceptions of the research situation or were suspicious about any deception that was used. Although pilot studies can provide researchers with information about the effectiveness of their manipulations in general, manipulation checks conducted after a research session can assess whether the manipulation was effective for individual participants. In Chapter 7, we discussed demand characteristics and noted that they can reduce the validity of participants’ responses. Misperceptions of the purpose of the research can also reduce response validity. To the extent that participants are suspicious of deception or otherwise believe that something is “not right” about the research situation, the manipulation of the independent variable is invalid.

The post-experimental interview can therefore help the researcher sort out effective research sessions—in which everything went as intended—from ineffective sessions in which something went wrong. What should you do about data from “spoiled” sessions? If the post-experimental interview suggests that the manipulation of the independent variable did not work as intended, then you should probably discard the data from that session. However, if data from a substantial number of participants must be discarded on this basis—say, more than 20%—there may be something wrong with the design of the research, and you should try to find alternative designs that are less susceptible to demand characteristics, misperceptions, or suspiciousness. Wilson, Aronson, and Carlsmith (2010) recommend that researchers set specific criteria for excluding participants’ responses before data collection begins to ensure objectivity in the process. For example, decide in advance the factors that indicate if research participants are unduly suspicious of a deception.

The discovery function. Post-experimental discussions with research participants can sometimes suggest new hypotheses to researchers or lead them to look at old hypotheses in new ways. At the conclusion of a study about the role of spatial context of visual search, for example, Lleras and Von Mühlenen (2004, Study One) interviewed participants about the strategies they used to search for the target stimulus, a rotated black letter T, among a group of rotated black letter Ls. Some participants reported using an active strategy of searching for the letter, others reported using a passive strategy of waiting for the letter to “pop out” to them. In a follow-up study, Lleras and Von Mühlenen (2004, Study Three) tested the effectiveness of these two strategies by instructing participants to use either an active or passive search strategy. It is always useful to find out what your participants think about your research and the hypotheses you are testing; unencumbered by the blinders of accepted theory and methodology, they can provide new and useful insights.

Conducting the interview. Four functions are integrated into three steps that make up the post-experimental interview (Wilson et al., 2010). We will just outline the steps here; see Wilson et al. (2010) and Mills (1976) for detailed guidance. The first step is probing for effects of demand characteristics, suspiciousness, and misperception. Wilson et al. (2010) suggest that this step proceed by using three increasingly specific questions. First, ask participants what questions they have about the study or the procedures used. Participants’ questions can give hints about problems that the researcher can pursue with his or her own questions. The answers to the participants’ questions should be complete and truthful, thereby contributing to the educational function. Next, the researcher should specifically ask if the participant “found any aspect of the procedure odd, confusing, or disturbing” (Wilson et al., 2010, p. 76). If this probe does not bring out any problems, then the researcher can ask, “Do you think that there may have been more to this experiment than meets the eye?” (p. 76). Wilson et al. point out that almost everyone will answer yes to this kind of question (it is obviously high on demand characteristics). Therefore, you must be careful to sort out problems that are plausible, given the nature of the research, from responses that are likely given for social desirability reasons.

Participants’ responses to these probes can be used as a lead-in to the second step, explaining the research. If deception is used, the explanation will combine the ethical function of debriefing with the educational function of providing participants with information about the research (Mills, 1976). For example, Smeets, Stelgen, Ost, Jelicic, and Merckelbach (2009) studied what residents of the Netherlands recalled about the assassination of a well-known Dutch politician, Pim Fortuyn. This event was covered extensively in both national and international news, but none of the video footage showed the actual moment Fortuyn was shot. Smeets et al. asked participants if they had seen such footage; if they reported doing so, it was a false memory. During the debriefing, Smeets et al. provided detailed information about research on false memories. Those participants who reported seeing the footage were then given the opportunity to explain why they had reported seeing the nonexistent images; most reported that they misunderstood the question and thought it referred to images that did exist. Finally, Smeets et al. offered examples of plausible reasons for the false memory and probed whether participants were still convinced they had seen images of the actual assassination. Such extensive debriefing is important for this type of research as inaccurate memories can persist. However, as already noted, in nondeceptive research, the oral explanation can be brief and supplemented with a handout.

The third step is soliciting participants’ help in improving the research. Ask them for their comments on and criticisms of the research; as already mentioned, these comments can suggest topics for future research and may reveal methodological problems that have not yet come out in the interview. Wilson et al. (2010) note that this procedure can allow participants to voice qualms about the procedure or any deception that was used; you can then take further steps to address any adverse effects as Smeet et al. (2009) did. Finally, ask the participants not to discuss the research with anyone who might take part in it. As discussed in Chapter 7, knowledge of hypotheses or procedures can lead to reactivity and invalidate participants’ responses. Explain the reasons for confidentiality clearly and completely; such candor both educates participants about the problems of research and motivates them to comply with the request. The effectiveness of such requests is a matter of some debate, but Wilson et al. (2010) suggest that some of the noncompliance problem can be alleviated by telling participants what they can say if friends ask them about their research experience. For example, the experimenter could tell participants that it’s okay to describe general or superficial aspects of the procedure. Giving participants something explicit to say, such as “I watched a videotape and filled out a questionnaire about what I saw,” spares them the embarrassment of having to give friends an evasive response, such as “I’d prefer not to discuss it.” It also relieves them of the problem of having to invent an uninformative description of the experiment.

If two or more participants take part in the same research session, Aronson et al. (1990) recommend that they be interviewed separately. They note that it is difficult to assess two people’s reactions simultaneously, thus leaving the door open to the researcher’s missing a crucial word, gesture, or tone of voice. Also, someone might feel inhibited about asking a question or voicing a concern that the other people being interviewed don’t mention. In addition, in deception experiments participants might be embarrassed by being dehoaxed, and perhaps in their minds being made to look foolish, in front of a peer. Finally, although we have been discussing the post-experimental interview in terms of a face-to-face interaction, written questionnaires can also play a role, especially as a starting point for further discussion. Participants also might be more willing to make comments on questionnaires, especially anonymous questionnaires, than in a face-to-face conversation. For example, politeness might inhibit someone from saying something along the lines of “That was the stupidest cover story imaginable” in an interview, but the person might feel free to express critical comments in writing. Candor can be enhanced by having someone not associated with the experiment, such as a departmental secretary or office assistant, administer and collect the questionnaire.

Research Assistants

So far, our discussion of research procedures has assumed that you, the person who designed the study, will be the person who collects the data. Sometimes, however, you might have research assistants who collect data for you. If so, you will be responsible for your assistants’ training in preparation for data collection and for how they treat research participants. In training your assistants, you must ensure that they are completely familiar with the research equipment and procedures and are able to answer participants’ questions. It can be useful for you to take the role of research participant and have your assistants collect data from you. This procedure lets you both assess your assistants’ levels of training and, by looking at the study from a participant’s point of view, catch any unforeseen problems with the procedures and materials. Also, ask your assistants any questions that participants might bring up so that you can see how well your assistants can answer them. You might also want to create problems for your assistants, such as by hiding an electronic timer left on a table, to see how well they can deal with unanticipated “glitches.”

When your assistants interact with research participants in pilot studies and during data collection, you should monitor their performance, both to ensure that they are following the correct research procedures and to ensure that they are treating participants courteously. It is best to do this directly, such as by sitting in the corner of the room when a group-administered questionnaire is being administered or by observing through a one-way mirror. If direct observation is not possible, you could interview research participants about your assistants’ behavior after explaining your supervisory role or by using a questionnaire. Make these assessments fairly frequently at the outset of data collection and periodically thereafter.

When discussing your observations with your assistants, be sure that your feedback is constructive. Be polite, point out what they did well in addition to any problems you noted, and give them specific guidelines for improving their performance. Always bear in mind that in this situation you are a teacher as well as a researcher, so you have an obligation to provide your assistants with an effective learning experience. Box 16.1 provides some guidelines for supervising research assistants.


Box 16.1 Guidelines for Supervising Research Assistants



	•

	Set clear goals and objectives, such as the number of data collection sessions each assistant will conduct during a semester.



	•

	Set clear expectations for behavior, such as dress, punctuality, and interactions with research participants.



	•

	Clearly define each person’s role in the research process, such as who collects data, who enters data, who analyzes data, who supervises whom, and so forth.



	•

	Compile a laboratory manual that explains policies and procedures, give one to each assistant, and hold a meeting to check their understanding of its contents and to answer questions. Malfese et al. (1996) provide a sample outline for a lab manual.



	•

	Have a system for communicating with and among assistants. A periodic meeting can be very useful.



	•

	Being a researcher will be a new (and perhaps stressful) role for most assistants, so monitor them carefully for signs of uncertainty or stress and provide appropriate guidance.



	•

	Be alert for signs of conflicts between assistants, and take immediate action to resolve them.



	•

	Provide assistants with periodic performance feedback so that they know what they are doing correctly and incorrectly. Provide corrective feedback tactfully.




Source: Adapted from Malfese et al. (1996).



[image: image]

Using the Internet to Collect Data

Researchers are constantly looking for ways to collect data from a wide range of participants at minimal cost and the Internet (or World Wide Web) offers many possibilities for doing so. As Birnbaum (2001) notes, researchers can collect online data from participants who come to their laboratory or from people all over the world. Researchers are using online data collection procedures to answer an increasingly wide range of research questions. One common approach is to adapt materials developed for offline research into an online study; for example, researchers use this translational approach to convert paper and pencil personality measures to online surveys (Skitka & Sargis, 2005, 2006). For this type of Web-based research, potential participants are directed to a site where they see a page that describes the research. Interested respondents then click to go to a new page and give their informed consent to participate. Next, they are directed to the pages where the data are collected in the form of either a survey or an experiment. Once data are submitted, the debriefing page is available. Because most Web-based research takes this form (Skitka & Sargis, 2005, 2006), the data collection issues discussed in this section focus primarily on this type of research.

However, researchers also use novel approaches to testing research hypotheses using the Web that do not simply mirror procedures used in non-Internet-based research. For example, Rentfrow and Gosling (2003) downloaded the online music libraries of 10 individuals from each of the 50 United States. Seven judges then categorized the songs in these libraries by music genre; these ratings were found to be consistent with people’s self-reported music preferences. Researchers also study questions such as how changes in technology and our increasing use of Web-based social interaction affect people’s thoughts, feelings and behaviors; this phenomenological approach to Web-based research addresses a unique set of questions that did not arise before the advent of Internet-based communication (Skitka & Sargis, 2005, 2006). For example, Bacigalupe (2011) discussed how communication technologies, such as Facebook and Twitter, are changing the ways health care professionals interact with their patients in an environment that is asynchronous and not limited by geography. The methodologies used to conduct this type of research are similar to those used for other types of observational research, discussed in Chapters 2 and 10. Similarly, the procedures used in for coding qualitative research data, discussed in Chapter 14, can be applied to content analysis of information posted on the Web. Therefore, these topics are not discussed in detail in this chapter.

In this section, we present some of the issues involved in using the Internet for data collection: the validity of data collected over the Internet, the advantages and disadvantages of Web-based research, participant recruitment over the Web, and ethical issues in Internet research. This section will not deal with programming and other technical issues; those are well-covered in a number of sources (for example, Birnbaum, 2010; Fraley, 2007). Moreover, there are a number of commercial data collection programs, such as SurveyMonkey and MySurveyLab, available to assist researchers with online data collection. The quality of these applications continues to improve, as does their ease of use, so relatively few programming skills are needed to conduct most online research.

The Validity of Web-Based Data

A question that concerns Internet researchers is that of the validity of their data. Not only are those data being collected by a novel means that could affect results, but the demographic characteristics of participants often differ from those of college students, the most commonly used research population (Krantz & Dalal, 2000). In some situations, people behave differently on the Internet than in in-person interactions, primarily by being less inhibited and more self-disclosing (Joinson, 1999).

Several studies have addressed the question of data validity by examining the extent to which the results of Web-based studies match those of laboratory studies. The available research suggests that data from Web-based surveys are similar to that obtained from high quality paper-and-pencil studies and may be superior in some ways (Skitka & Sargis, 2006), an issue we return to later. Similarly, McGraw, Tew, and Williams (2000) found that the quality of data collected using Web-based experiments was similar to that collected in traditional lab experiments. This equivalence was found even for studies requiring precise measurements, such as response time, that might be affected by characteristics of the users’ computers. Krantz and Dalal (2000) concluded that the results of all forms of research conducted over the Internet—surveys, correlational studies, and experiments—converge very well with the results of their laboratory counterparts. It would therefore seem that data collected in well-designed Internet research is as valid as data collected by traditional means.

Advantages of Internet Research

Researchers who use the Internet to collect data have noted a number of advantages that the medium provides. These include economy and ease of data collection, access to nonstudent and special populations, the potential for increasing some aspects of the internal validity of research, and the public nature of the research process.

Economy and ease of data collection. Just as the introduction of the desktop computer was supposed to create the paperless office, data collection using the Internet (and data collection via computers generally) allows for paperless surveys and other forms of research. When researchers use computers to collect data there is no need for physical copies of surveys or data record forms: Participants enter their responses directly into a computer file, eliminating printing costs. Furthermore, the data files can be transferred directly to the computer program used to analyze the data, thereby eliminating the errors that can creep in when data are transcribed from paper records to computer files. Informed consent can be recorded online, eliminating the need for paper copies, and instructions can be presented on the computer screen. The postage costs incurred by mailing surveys are also eliminated with Internet research. Researchers who collect interview data on the Web rather than though telephone surveys also realize significant cost savings (Kraut et al., 2004).

The Internet can also make data collection easier for participants (Reips & Krantz, 2010). Because Web pages are usually available 24 hours a day, 7 days a week, participants can take part in the research when and where it is convenient for them to do so; for example, McGraw et al.’s (2000) participants completed their study at all times of day and night. Researchers benefit from online research because they do not need to schedule specific blocks of time for data collection, and they do not waste time waiting for late or no-show participants. Many studies require collecting data from one participant at a time, so inperson data collection may have to be carried out over a long period of time, reducing the timeliness of the research results. In contrast, the Internet can provide a large number of participants very quickly (Anderson & Kanuka, 2003). As Birnbaum (2000) reported, “Compared to my usual research, which typically takes 6 months to collect data for 100 college students, it was quite pleasant to collect 1224 sets of data in 4 months and 737 in the next 6 weeks” (p. 25). Internet research may be especially beneficial to researchers at small colleges and universities, where the potential number of research participants is small, and to researchers at institutions that do not have subject pool systems.

The Web offers possibilities for ensuring quality data collection that are not available with traditional methods. For example, Web servers can track the time participants take to complete a questionnaire or even individual questions on a survey. Researchers can then determine whether respondents could have reasonably read and answered the question within that time frame. Researchers can also control the amount of time participants have to complete a study or a section of a study; this procedure prevents participants from suspending their participation and returning to the study later (Nosek, Banaji, & Greenwald, 2002). Finally, some data collection applications prompt users to answer survey questions they had skipped or to which they provided out-of-range responses (such as when someone accidently types their age as 0 rather than 20); this feature can improve the overall quality of the data. In addition, if desired, surveys on which important information is excluded can be rejected (Schmidt, 1997).

Access to research participants and other data. The most common population of research participants for behavioral science research continues to be college students (Arnett, 2008) and this is also true for Internet-based studies. Even so, the Internet allows researchers to extend their research populations beyond college students; as a result, compared with traditional research, a lower percentage of Internet studies uses college students (Skitka & Sargis, 2006). Internet research participants tend, on the average, to be older than college students, to have more diverse educational backgrounds, and to exhibit more geographic diversity (Gosling, Vazire, Srivastava, & John, 2004). In addition, purposive sampling of listservers and newsgroups can provide access to populations that are often hard to reach, such as lesbians and gay men, people with disabilities or chronic diseases, and so forth. As Skitka and Sargis (2006) note, a vast range of special interest groups are accessible on the Web, providing researchers with access to populations that are otherwise difficult to reach.

In addition to using the Web as way to collect new data from participants, researchers are continuously finding new and creative ways to use information already available online. This information includes written narratives, such as those posted on blogs, and people’s responses to those narratives; photographs, music, and videos posted to the Web; and the processes people use during Internet communication (Mazur, 2010). For example, Fullwood, Sheehna, and Nicholls (2009) conducted a content analysis of MySpace blogs, including people’s stated motivations for blogging, the level of formality the blogger used, and the emotional tone of the postings. As Miskevich (1996) notes about sources such as blogs and chat rooms, “These discussions are like a golden egg laid in the lap of the social scientist—open and candid discussions of alternative religious beliefs and behavior, discussions of different sexual proclivities, explorations of political beliefs and their expression in certain contexts” (p. 241). Researchers also can use participant observation techniques to study any number of online social processes. For example, by observing participants in massively multiplayer online role-playing games, such as World of Warcraft, researchers can determine the extent to which virtual social interaction mirrors that found in face-to-face settings (Utz, 2010). However, such observational research can raise ethical questions concerning invasion of privacy and voluntary participation in the research, an issue we return to shortly. Moreover, as with other types of research, the procedures used to sample Internet content can affect the generalizability of the obtained results (see Mazur, 2010, for a discussion).

Potential for increased internal validity. As we discussed in Chapter 7, demand characteristics and experimenter effects can be a problem for the internal validity of research. However, when data are collected over the Internet, research participants do not interact with an experimenter, removing the problems that arise when experimenters treat participants differently or inadvertently emit cues that could affect participants’ responses (Reips, 2000). For example, Maronick (2011) recruited participants at a shopping mall and showed them advertisements. He found that the researcher was more likely to influence participants’ ratings when those ratings were assessed in face-to-face interviews rather than online. Similarly, data collected in the absence of an experimenter and other participants may be less vulnerable to the social desirability response bias, especially when the participants are confident of the anonymity or confidentiality of their responses (Binik, Mah, & Kiesler, 1999). For example, Joinson (1999) found a substantial reduction in scores on a standard measure of social desirability response bias when college students completed the scale over the Internet compared to paper-and-pencil administration, and Bailey, Foote, and Throckmorton (2000) found that college student respondents to an Internet survey were more likely to report sensitive behaviors, such as same-sex sexual contact, than were college student respondents to a paper-and-pencil survey. Finally, as we discussed earlier, studies that are highly involving generally produce better data than less involving studies. Web-based research that incorporates rich multimedia components can hold participants’ attention and increase their interest compared to paper-based materials. Stimuli that are life-like are also more ecologically valid than stimuli presented thorough traditional paper-and-pencil formats (Gosling & Johnson, 2010).

Public research methods. In Chapter 1, we noted that one of the key values of science is that research methods are made public so that everyone can examine them and draw their own conclusions about the validity of those methods. Reips (2000) points out that Web research is the ultimate in public research: Anyone can visit a research site and experience for themselves exactly how data were collected and see the exact nature of experimental stimuli and the exact wording of survey questions. This situation stands in sharp contrast to other forms of research, in which the reader of a research report is (of necessity) given only a brief description of the methodology employed. Even after data collection has been completed, a site can be maintained for a certain length of time after the results of the research have been published so that interested persons can visit it. Similarly, when the research study is based on Web content, such as Gosling et al.’s (2004) study of downloaded music libraries, interested people can surf the Web and review the types of information used as data for the research.

Disadvantages of Internet Research

Although using the Internet for research provides a number of advantages for researchers, it also has its disadvantages. These include biased participant sampling, limits on the types of experimental stimuli and response modes that can be used, lack of control over the data collection environment, participant attrition, and the potential for sabotage of the research project.

Participant sampling. As noted earlier, the Internet offers the opportunity to broaden the psychological research base beyond college students samples. However, it is important to recognize that most online studies are typically based on convenience samples and, as such, do not constitute a representative sample of the population. As Skitka and Sargis (2006) note,

[a]lthough Internet samples would seem to represent a leap forward over the heavy reliance of psychologists on college student samples, psychologists may be simply replacing one flawed sampling procedure with another when they turn to convenience samples of Web users. People who use the Internet are not representative of the general population, nor are online special interest groups representative of their specific groups. (pp. 545–546)

For example, respondents in U.S. Internet samples over-represent Whites, young people, and parents, compared to the general population (Kraut et al., 2004). Moreover, perhaps because of the cost of computers and Internet access, the poor and working class are likely to be underrepresented in Web-based samples, but probably no more so than in other convenience samples (Fraley, 2007). These findings suggest that the sampling biases in Internet research are no different than those deriving from traditional research methods. Researchers can, of course, apply the sampling procedures, described earlier in this chapter, to an identified Internet population. However, because certain groups are consistently underrepresented in Internet surveys, they will also be underrepresented even in random samples of Internet users (see Couper, 2000, for a discussion).

Limits on experimental stimuli and response modes. In the laboratory, researchers can manipulate the stimuli that participants respond to in a variety of ways, including the use of visual materials, sounds, the presence and actions of others, odors, touch, and pain. Of these, only visual and auditory stimuli can currently be presented by computers (Skitka & Sargis, 2006). Similarly, in the laboratory, researchers can observe and measure a variety of participant responses to stimuli, including vocal and written responses, facial expressions, eye and other body movements, brain activity, and behavior toward confederates. Many of these variables cannot be measured using Internet research, although researchers’ ability to do so keeps improving. For example, interactive online sites, such as massively multiplayer online role-playing games, can be a vehicle for studying behavior, and vocal and non-verbal behaviors can be captured through video conferencing or Webcams. Technological advances will likely continue to improve the quality and quantity of the available responses.

Lack of control over the data collection environment In laboratory study, researchers have complete control over the situations in which they collect their data. Field researchers can choose their research settings and sometimes can control the specific circumstances under which they collect their data. Internet researchers, however, have very little control over the data collection environment (Reips, 2000). Internet participants may be at home, at work, at school, or in a public library; they may be alone or with others; they may be in a tranquil setting or one replete with distractions. From a technological perspective, variations in the computer hardware and software used by research participants can cause variations in the fidelity of graphics, color, and sound reproduction. Users may need plugins to view animated graphics or sound and, even if these can be downloaded for free, users may be unwilling or unable to do so (Fraley, 2007; Plous, 2000). All these factors can affect the accuracy of the data collected; however, as discussed earlier, there are ways to address many of these potential problems.

Another control issue in Internet research derives from the lack of interaction between the researcher and the participant. Although, as we noted, this lack of interaction can reduce demand characteristics and experimenter effects, it also prevents participants from asking questions concerning their roles in the research. Similarly, researchers cannot query participants to determine if they understand the instructions for the study, nor can they observe participants’ behavior to see if they are following the instructions (Birnbaum, 2000; Reips, 2000). Moreover, if participants find the experimental instructions confusing, they are likely to discontinue participation or, if they continue, are more likely to make errors (Nosek et al., 2002). Consequently, instructions for Internet studies must be extremely clear and carefully pretested to identify and remove any sources of ambiguity and misunderstanding; the procedures described earlier in this chapter can easily be adapted for this purpose.

A final potential problem is that participants can, either intentionally or inadvertently, participate in a study more than once. For example, Pasveer and Ellard (1998) had one participant who submitted a questionnaire 10 times. There are several technological solutions to this problem, each of which has its advantages and disadvantages (Reips, 2000; Smith & Leigh, 1997). Some data collection applications, such as SurveyMonkey and MySurveyLab, offer ways to prevent duplicate responding. In addition, careful design of the data collection site might prevent some such problems. Pasveer and Ellard (1998) noted that participants might expect some form of feedback after submitting their data and, if no feedback occurs, resubmit the data thinking that a network error prevented the researchers’ computer from receiving the data. Pasveer and Ellard therefore recommend that researchers send some type of feedback, even if only a “thank you” note, when participants submit data.

Participant attrition. The traditional research situation, in which the researcher and participant interact face-to-face, contains a number of what might be called binding factors that commit the participant to completing the study. Most of these factors—such as having agreed to participate in the research, being in a setting (the laboratory) that reduces distractions, the psychological if not physical presence of the researcher, and the need for course credit—are absent in much Internet research (Reips, 2000). Consequently, Internet participants may be more likely to fail to complete a study than traditional research participants: In a survey of online researchers, Musch and Reips (2000) found attrition rates that ranged from 1% to 87%, with an average of 34%. Hoerger (2010) estimated that 10% of college students drop out of survey research almost immediately and that the dropout rate increases by about 2% for every 100 items added to the survey.

Participant attrition is also higher for online longitudinal research than for traditional longitudinal research. One reason is that, because people more frequently change email addresses than phone numbers or postal addresses, it is difficult to track participants over time on the Internet (Kraut et al., 2004). It is therefore very important for Internet researchers to design studies that capture participants’ interest; they also should find ways to that screen out uncommitted participants (Reips, 2000). Researchers conducting longitudinal research also should consider collecting additional types of contact information, such as a phone number or secondary email address, from participants.

Sabotage. As we noted above, individuals may unintentionally provide multiple responses to a Web-based study. Sometimes, however, respondents purposefully respond multiple times, resulting in tainted data. Hackers—people who break into and modify Web sites—can cause two types of damage in a research Web site. They can alter experimental stimuli or survey questionnaires, weakening the validity of the independent variable, or they can modify data either as it is collected or after it is stored, limiting the validity of the dependent variables. Saboteurs may be motivated by malice or by a deviant sense of humor but, regardless of their motive, Internet researchers must take care to ensure that all possible safeguards are in place to ensure quality data and check the Web site periodically to ensure that no vandalism has occurred (Hewson, Laurent, & Vogel, 1996). Researchers also should take steps to prevent unauthorized access to data while it is being transmitted to the research site and to the data after it has been stored on Web servers. Thiele and Kaczmirek (2010) provide useful advice on ensuring Web site and data security. For example, to ensure security, researchers could encrypt transmitted data by using an https configured Web server, use the security tools of their server to password protect the folder containing the data, and create files that are themselves password protected.

Participant Recruitment

Researchers who use active recruitment strategies directly or indirectly contact potential respondents and ask them to participate in their study; researchers who use a passive recruitment strategy make their study available online and wait for participants to discover it (Johnson, 2010). Active approaches are more effective when researchers can identify people who have particular traits and interests or when a large amount of data needs to be collected in a short period of time. Passive approaches are appropriate if privacy is a concern or if it is difficult to identify individuals who have the characteristics of interest. A mixed approach, involving a combination of both active and passive strategies, can also be used to cast a wider net for potential respondents. This section describes two active methods for participant recruitment, email and posting announcements to electronic mailing lists and bulletin boards, and three passive methods for participant recruitment, advertising, listing the research on directories, and designing the research site so that it can be easily located by search engines. We also discuss four related issues: using incentives to increase participation rates, problems of control over participant recruitment, project expiration dates, and effective Web site design.

Active recruitment strategies. Because it is relatively easy to obtain email addresses for many identified populations, using methods described shortly, email has become a commonly used method of active participant recruitment. However, response rates to email surveys are generally lower than the rates for other survey media because recipients often see surveys as a form of electronic junk mail (Couper, 2000). A more effective technique for recruiting participants is to first send an email message explaining the research and requesting participation; if the person agrees, a survey can then be sent (Vazire, 2010). Mail merge programs now make it fairly easy to develop and send personalized emails. These emails should address the informant by name in the subject line and/or the first line of the email. Solicitations also will be more effective if they come from the principal investigator and use a university address rather than, for example, a Hotmail or Yahoo! address. Finally, the email should be brief and should clearly explain the purpose of the research (see Vazire, 2010, for an example). Follow-up emails can be sent to nonresponders; these should be shorter than the original email (but that email should be included at the bottom of the letter). All emails should include a signature line with contact information. Be sure to proof read your email carefully to ensure it is free of spelling and grammatical errors.

How can one locate email addresses for recruiting participants? Cho and LaRose (1999) discuss several methods. A technique that should be avoided is called trolling: using a computer program to gather addresses from electronic mailing lists, chat rooms, newsgroups, and personal home pages. Although this method is effective in gathering addresses, most Internet users consider it to be an unethical practice that invades their privacy. In fact, trolling is considered to be such a severe violation of Internet etiquette that some Internet service providers prohibit it under penalty of terminating the offender’s Internet account. Another source of addresses is public email directories that operate like telephone directories of Internet users. However, people solicited through these directories may also react negatively to research solicitations because the directories advertise themselves in ways that imply that the information they contain will be used only for personal, not commercial or research, purposes. A final source of addresses is organizational email lists. In contrast to surveys based on other sources of email addresses, surveys of organization members can result in very respectable return rates when the topic of the survey is relevant to the mission or functioning of the organization. It is a good idea to request permission before using an organization’s email list, even if you have access to it as a member.

Another way to actively recruit participants is by posting an announcement about the research on electronic mailing lists (listservers) and bulletin boards (newsgroups). This technique is especially useful if one is trying to recruit members of specific populations because mailing lists and newsgroups are organized around specific topics (Cho & LaRose, 1999). However, because mailing list and newsgroup subscribers tend to be suspicious of what appears to be advertising, it is a good idea to get the approval of the mailing list or newsgroup moderator before posting an announcement and to mention that approval in the announcement (Michalak & Szabo, 1998; Smith & Leigh, 1997). Smith and Leigh also recommend posting notices of one’s intent to recruit participants and to ask for subscribers’ feedback on the appropriateness of using their mailing lists or social networking sites as sources of research participants. For announcements to be effective, they should be clearly relevant to the purpose of the group and the results should provide some potential benefit to the group. Because the membership of mailing lists and newsgroups is somewhat fluid, the announcement should be reposted periodically, but not so frequently as to appear intrusive. The list or group moderator can provide advice on the most appropriate posting interval (Michalak & Szabo, 1998).

Passive recruitment strategies. Researchers using passive recruiting strategies adopt a Field of Dreams approach: “If you build it [the Web site] he will come.” However, there are ways to increase the chances that participants will find your study online. One strategy is to advertise the study by purchasing a banner on popular Web sites or on those likely to be frequented by the respondents they hope to recruit (Nosek et al., 2002). For example, Ramo, Hall, and Prochaska (2011) recruited young adult smokers by posting Internet-based advertisements that included a hyperlink to their study; their ad received over 4,500 hits, resulting in 940 people who gave consent to be screened for study eligibility. Another strategy is to list the study on directories of research projects such as those maintained by the Association for Psychological Science (see Reips & Krantz, 2010, for a list). For example, at the time of this writing, 229 online social psychology studies were listed on the Social Psychology Network Web site (2011). The directories contain the titles and sometimes also brief descriptions of the studies listed and links to the research Web sites.

In addition, you can use a search engine to increase the likelihood of potential respondents finding your study. A search engine is a computer program that scans the Internet for Web pages that contain key words supplied by the person conducting the search and returns links to those pages. To ensure that a study is captured by a search engine, you should have a clearly descriptive title for the Web page and you should include key words in a <META> tag, which lists terms that can be read by search engines but are not visible on the page itself (see Anderson & Kanuka, 2003).

Use of incentives. Respondents recruited through subject pools are likely to receive some type of course credit or extra credit for their participation, and so are motivated to take part in your research. Incentives, or “material and nonmaterial inducements and rewards that are offered to respondents in exchange for their participation in studies” (Görwitz, 2010, p. 219), can be used to motivate participants recruited using other methods. Incentives can range from free access to electronic information, such as games or e-books, to gift certificates, to loyalty points that can be exchanged for goods and services. One commonly used incentive is entry into a lottery that gives respondents a chance to win cash or prizes.

Incentives increase both the number of people who view the first page of the study’s Web site and the percentage of people who complete the study, although effectiveness depends on the type of incentive offered (Görwitz, 2006). Loyalty points, for example, are more effective than lotteries whereas offers to donate to charities on the respondents’ behalf or giving respondents access to the study’s results appear to be ineffective (Görwitz, 2010). Of course, budget constraints affect a researchers’ ability to offer incentives and costs increase if the incentives themselves cannot be made electronically available to research participants and so, for example, must be mailed. Finally, most methods of paying incentives require that at least some identifying information be collected from respondents. When doing so, researchers must ensure the data are transmitted over a secure network (Buchanan & Williams, 2010). Moreover, even if this information is stored separately from participants’ responses, having to provide identifying information may reduce people’s willingness to participate in research on sensitive issues. Finally, researchers should be aware of potential legal issues related to offering incentives, particularly when collecting data from international participants (Görwitz, 2010).

Control over recruitment. In a traditional research project, researchers can exert some control over their research participants’ characteristics by controlling recruitment procedures. Web researchers have somewhat less control, especially when data are collected via a Web site, because anyone can find the site through a search engine; this is true even if the researchers try to limit recruitment to specific categories of people through announcements on carefully selected mailing lists and newsgroups. In addition, as noted earlier, people other than the researchers can post the site’s URL (Uniform Resource Locator, or Web page address) on other Web sites, mailing lists, and newsgroups, with the result that people other than members of targeted groups participate in the research (Birnbaum, 2000). In some cases, a study’s URL can “go viral”—people forward the site to friends who then forward it to other friends—resulting in exponential growth in site traffic. Although this attention can result in a large and diverse sample, it also increases the likelihood of sampling bias or even sabotage (Nosek et al., 2002). Therefore, if a specific population is needed for the research, it is advisable to screen responses, such as by asking for relevant demographic data, to ensure that participants are members of the target population and then use only the responses of those participants.

Expiration dates. Michalak and Szabo (1998) advise Web researchers to include an expiration date—the last date on which data will be collected—in announcements of studies. The expiration date will prevent the frustration potential participants might experience when they try to access a research site and find that it is no longer in operation. Similarly, if a site is listed on a research directory, the researchers should notify the directory administrator when data collection is complete so that the listing can be removed. At that time, it is also a good idea to replace data collection pages with one that explains that data collection has ended and provides a summary of the research results when they are available.

Web site design. Participant recruitment and motivation can be greatly affected by a Web site’s attractiveness and ease of use (Plous, 2000; Reips, 2000). Box 16.2 provides some tips for designing an effective data collection site.


Box 16.2 Tips for Designing an Effective Data Collection Web Site

Keep download time to a minimum. Remember that a page that loads instantaneously from your hard drive might take much longer over a slower connection. Many people will not wait for a page to download. Therefore,



	•

	keep pages as short as practical;



	•

	keep graphics file sizes as small as possible; and



	•

	avoid using unnecessary animation.




Do not put advertising banners on the page. Advertising not only distracts users from the content of the page, it also gives the page a commercial rather than a scientific appearance. Emphasize the professional nature of your site. For example,



	•

	prominently display the name of your college or university;



	•

	provide an email address (preferably from a university) for users to contact you;



	•

	explain the procedures used to keep data anonymous or confidential;



	•

	offer feedback to research participants;



	•

	solicit feedback from visitors to the site; and



	•

	post the date on which the site was last modified.




Make the site easy to use. For example,



	•

	avoid the use of browser plug-ins that are not distributed with most browsers (if they are necessary, provide a link to a download site);



	•

	if JavaScript is required, remind users to enable it (some people disable JavaScript because of security concerns);



	•

	use HTML tags that can be read even by older versions of browsers;



	•

	do not put important information in banners (people associate banners with advertising and so ignore them);



	•

	do not use pop-up windows that open automatically (people also associate these with advertising and close them without reading the contents); and



	•

	create pages that can be read by persons with disabilities




Make the pages easy to read. For example,



	•

	use short text lines (long lines can be difficult to read);



	•

	use font styles, font sizes, and text and background colors that promote readability;



	•

	use both upper-and lowercase letters (text that is all uppercase is difficult to read);



	•

	keep images and tables small enough to accommodate small screens; and



	•

	use only the basic 216-shade color palette (some browsers or computers may not render other colors accurately).




Check to ensure that the site works regardless of the hardware or software used to view it. For example, how does it look



	•

	on both Windows and Apple OS computers;



	•

	with different browsers, such as Chrome, Firefox, Safari, and Internet Explorer;



	•

	on a tablet or smartphone?




Have some members of the target participant population review the Web site for usability (such as words that need defining) and acceptability (such as disliked images), and use their feedback to improve the site.

Source: Adapted from Jakob Nielson’s Alert Box (http://www.useit.com/alertbox), Plous (2000), and Reips (2000).



A number of Web 2.0 survey applications can be used to create customized Web surveys and experiments. The flexibility of these applications continues to improve; for example, some allow random assignment of participants to experimental condition, and some allow branching, which directs users to certain questions depending on their response to earlier questions. Some data collection packages also allow researchers to use the methods to improve data quality, discussed earlier, such as controlling the amount of time participants have to complete the survey. Before creating your experimental materials using one of these programs, take the time to consider the strengths of weaknesses of the available application; you will want to ensure that the application has the features you need. Box 16.3 contains a list of questions to consider when reviewing applications. Keep in mind, however, that even though these applications are becoming increasing sophisticated, they may be unable to handle complex experiments; see Birnbaum (2001) and Fraley (2007) for information about programming these studies.


Box 16.3 Questions to Consider When Selecting an Online Survey Application



	•

	How much does the application cost? Some applications are free, others charge a monthly fee; some charge different rates depending on how many people complete the study or how many questions you include. Some universities have a site license for a particular application, which means the researcher does not her or himself incur costs for using it. You should be sure you understand the cost structure before collecting any online data; some programs allow you to design a survey and collect data for free, but charge a fee to download the data.



	•

	How easy is the interface to learn and use?



	•

	How much control do you have over the appearance of the survey? Are there only a few set templates or are their several? Do the available templates meet your needs?



	•

	Can you present questions in the desired format (e.g., Likert scales, graphic scales; see Chapter 6) and can these formats be mixed? Can users easily navigate through the application or it is confusing?



	•

	Can you edit the survey once it is up and running (for example, if you find an error)?



	•

	How can the study be accessed? For example, is the study available only through a URL or can you embed the study in email?



	•

	Can you upload email contact information and send customized invitations to potential participants?



	•

	Is there a way to prevent duplicate responses?



	•

	What information does the application record about respondents and is there a way to ensure responses are truly anonymous if desired? Note that applications that collect and record IP addresses are not anonymous for participants who completed the study from private computers (and even IP addresses from public computers contain information such as location that might make it possible to identify respondents).



	•

	Can you include an informed consent form and is identifying information from the form stored separately from the data to ensure confidentiality?



	•

	Can participants be randomly assigned to experimental condition? Do you have control over the method of randomization?



	•

	Can you cap the number of participants? That is, if your target is 500 respondents, will the application close the survey once that many are obtained?



	•

	How can the data be accessed? Can it be readily exported in a format, such as comma separated values (csv), that can be read by Excel, SPSS, or other software programs? Can reports or graphs be generated through the application?



	•

	Does the company or organization who hosts the application retain the rights to your questions and/or data? If so, for what purposes can they use your data and under what conditions? Always carefully read the company’s terms of service.






Ethical Issues

Internet researchers are bound by the same principles, rules, and guidelines as other researchers (see Chapter 3), including Institutional Review Board (IRB) approval. However, some ethical principles, such as informed consent and monitoring participants for harm, are more difficult to implement in Internet research. Others, such as voluntary participation and privacy, may be more salient to participants in Internet research than to participants in traditional research.

Voluntary participation. For most Internet studies, voluntary participation is not an issue. For example, recipients of email surveys are free to choose whether to return them and visitors to research Web sites are free to choose whether to take part in the study or can terminate their participation at any time simply by closing the browser window. However, studies that observe and record discussions in chat rooms and on mailing lists and social networking sites raise the same question of voluntary participation as do other forms of observational research (see Chapter 10). That is, online discussions technically constitute public behavior because, in most cases, anyone can log into a chat room or subscribe to a mailing list or social networking sites. However, as Kraut et al. (2004) note,

Whether a person conversing online can reasonably expect the communication to be private depends on legal regulation, social norms, and specific details of implementation, all of which are changing. Implementation details include such features of online settings as the number of people who subscribe, whether membership is restricted or open, whether membership is static or rapidly changing, whether conversations are ephemeral or archived, whether the presence of lurkers is visible, and whether the forum has posted explicit recording policies. (p. 110)

Therefore, researchers must consider both the technology used and the cultural context of that technology to determine whether the behavior they wish to observe can fairly be considered public (Anderson & Kanuka, 2003). For example, the online discussion boards for your local newspaper and for students enrolled in a class use similar technology, but the expectations for privacy are quite different across the two settings. In addition to federal regulations, researchers should consider how the participants in these discussions likely view their postings. Many may take exception to the idea that the online postings are public information (Buchanan & Williams, 2010), an issue we return to in the next section.

As we discussed in Chapter 3, researchers do not need IRB approval to conduct research using preexisting public data, documents, and records. However, as Kraut et al. (2004) note, by definition preexisting means all the data existed prior to the beginning of the study. This principle might not apply to online data. That is, any data generated during the ongoing course of the research, such as postings to a discussion board, are not preexisting. In such cases, IRB approval must be obtained before conducting the research.

Privacy. In Chapter 3, we discussed the researcher’s obligation to protect the confidentiality of the data provided by research participants. Internet users are likely to see confidentiality as part of the broader issue of privacy. Privacy is of special interest to Internet users because Web servers can be programmed to collect data about visitors to a Web site, such as the Internet identification number (IP address) of the visitor’s computer and the visitor’s email address (Cho & LaRose, 1999). It is therefore extremely important to inform potential research participants about the procedures used to protect the anonymity or confidentiality of the information they provide. Michalak and Szabo (1998) also recommend informing potential participants how the data will be reported: Knowing that no individual responses will be published and that only average group scores and summaries of free-response data will be made public, will help people unfamiliar with the research process better understand how their privacy will be protected. Also, as we noted earlier, whenever possible, data should be collected, downloaded, and stored using secure procedures (see Thiele & Kaczmirek, 2010).

Many people might view researchers’ lurking (observe without participating) in chat rooms or on social networking sites or newsgroups as an invasion of the participants’ privacy (Cho & LaRose, 1999; Sharf, 1999). Because of these concerns, recommendations for researchers conducting observations of online behavior include obtaining the consent of group or list moderators, identifying themselves as researchers, explaining the purpose of their research and how the results will be used, and terminating the research if a substantial number of discussion participants object to it. Researchers should also periodically repeat the notification of research in progress because the membership of online groups changes frequently (Cho & LaRose, 1999; Michalak & Szabo, 1998; Sharf, 1999). Finally, any manipulation to the online environment, such as posting a controversial response to a discussion board for the purpose of observing participants’ responses, could be considered a form of deception and researchers should carefully consider the ethics of doing so (Buchanan & Williams, 2010).

An important privacy concern arises in observational research when researchers record quotations from online discussions (a practice called harvesting) and use them in their research reports without the permission of the person being quoted. Members of online discussion groups consider harvesting to be an extremely severe invasion of privacy (Michalak & Szabo, 1998; Sharf, 1999). Researchers also must be careful about quoting people’s postings without their permission, even using pseudonyms. As Buchanan and Williams (2010) point out, it is very simple to find the source of online quotes; all one need do is type the text into a search engine. This can be prevented to some extent by altering quotes or creating composite quotes from multiple sources (Kraut et al., 2004).

Informed consent. The principle of informed consent requires that potential research participants have all the information that is relevant to deciding whether to take part in research. Online consent forms should contain all of the elements described in Chapter 3, including whether responses are confidential or anonymous. If participants provide their name or other identifying information on the consent form, they should understand whether or not this information is stored with their data (Anderson & Kanuka, 2003). It is also important to pretest informed consent statements to ensure they are clear. This is particularly important because, in online studies, the researcher is not present to answer participants’ questions or to determine how well the information was understood. However,regardless of whether the informed consent form is on paper or online, respondents do not attend closely to it and, perhaps because of this, they recall only about 10% of the information presented on the form (Varnhagen et al., 2005). To ensure that participants have read and understood the form, researchers can ask participants to “click to accept” separate elements of the informed consent statement and include a short quiz over the content of the form (Kraut et al., 2004).

When informed consent is needed, researchers must decide how to document consent without using a physical consent form. It is, of course, very easy to provide potential participants with the necessary information, but they cannot sign a form. Michalak and Szabo (1998) suggest putting the consent form on a Web page and having participants indicate their consent by clicking on an “agree” button that would then take them to the data collection page. Michalak and Szabo point out that this procedure is similar to that used by software companies: End-user licensing agreements inform people who purchase their software that breaking the seal on the package indicates their commitment to abide by the terms and conditions of use for the software. As with other research, IRBs can waive the requirement for written informed consent when participation poses minimal risk. However, Kraut et al. (2004) recommend that researchers still require participants to indicate that they have read and understood the purpose of the study, that they are freely participating, and that they understand the risks and benefits of participating. Anderson and Kanuka (2003) provide a detailed sample consent form.

Perhaps the thorniest issue in informed consent for Internet research is verifying that participants are legally able to give consent to participate (Binik et al., 1999; Keller & Lee, 2003). In the United States, persons under the age of 18 cannot legally give their consent to participate in research; however, large numbers of Internet users are minors. There is no absolute solution to this problem. Smith and Leigh (1997) recruited participants by posting notices on newsgroups, but only after contacting the newsgroup moderators and verifying that the vast majority of subscribers were adults. Alternative procedures would be to include an age restriction in the description of the study and to ask participants to report their ages, recording only the data from those who report being at least 18 years of age.

One piece of information that gets taken for granted in traditional research is that the people collecting the data are bona fide researchers. This information is typically conveyed by the context of the research: Data are collected at a college or university, or in field research an official of the organization in which the research is conducted vouches for the researchers. However, the use of false identities is common on the Internet, so potential research participants must be able to verify the researchers’ credentials (Binik et al., 1999; Cho & LaRose, 1999). Cho and LaRose suggest that a simple way to provide such verification is host the study’s Web page on a college or university Web site. They point out that most people trust the integrity of educational institutions, so an “.edu” on the end of the domain name of the site where research is being conducted will enhance the researchers’ credibility to potential participants. Michalak and Szabo (1998) also recommend that researchers describe any support they receive from sources outside their institutions, such as grant agencies and corporations. Some people might not want to participate in research sponsored by organizations whose policies or practices they object to.

Monitoring participants for harm. One of a researcher’s obligations is to monitor participants during a study for signs of unanticipated negative effects. Such monitoring is impossible in Internet research, so alternative procedures must be used (Kraut et al., 2004). One course of action would be to refrain from using deception, from using potentially upsetting research materials (such as pictures of victims of violence), and from asking ask questions on potentially upsetting topics (such as being the victim of abuse). This approach limits the research topics that can be studied but maximizes participant protection. If such materials or questions are essential to the research, then potential participants should be clearly warned about the potentially upsetting material. Binik et al. (1999) also suggest including contact information for an appropriate crisis line, which could be included as part of both the informed consent and debriefing procedures.

Debriefing. Debriefing is quite easy in Web site-based research: After participants submit their data, they can be sent to a page that thanks them for their participation and explains the purpose of the research. Kraut et al. (2004) suggest creating a link that ensures that participants who leave the study early still have access to the debriefing. However, because the researcher is not present, she or he cannot ensure that the participant reads the debriefing. This is particularly problematic for research on sensitive topics or deception research. As noted earlier, researchers should carefully consider whether an online study is the appropriate format for this type of research (Buchanan & Williams, 2010). Of course, a well-written debriefing is more likely to be read than a poorly written one. Fraley (2007) notes that thoughtful debriefings can educate people about the importance of psychological science; one way to do so is to provide links to additional online resources. Doing so is particularly important for research on sensitive topics which might be upsetting to some participants.

Michalak and Szabo (1998) suggest that the debriefing page should also solicit comments on the research and provide the researchers’ email address and perhaps an email link. Smith and Leigh (1997) further suggest that the page include information on the IRB’s role in protecting research participants and information on how to contact the researchers’ IRB so that participants can direct any complaints or reservations they have about the research to the IRB.
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Archival Data

So far, our discussion has focused primarily of new data collected by researchers to address a specific research question. However, researchers also use archived information to test hypotheses. Archives are records or documents that describe the characteristics of individuals, groups, or organizations. The data in these records are usually collected and maintained for purposes other than research. The original purpose of the U.S. census, for example, was to determine the population of the states so that representatives could be apportioned among them, and the data are now also used for administrative purposes, such as the distribution of federal monetary subsidies to the states. However, census data can also be used for research on the variables included in the census survey, such as the relationship between educational level and income. This section describes the types of archives from which one can draw data and briefly discusses some of the advantages and disadvantages of archival research. Lee and Peterson (1997) and Kellehear (1993) provide more detailed descriptions of the ways in which researchers can use archival data.

Types of Archives

Hoyle, Harris, and Judd (2002) identify three types of archives. Statistical archives commonly store data in summary form, such as means, proportions, and rates. In the public domain, statistical archives include those of the census; FBI crime statistics; Department of Labor statistics on wages, hours worked, and productivity; local government birth, death, and public health records; and so forth. In the private domain, organizations keep records of variables such as the sex and ethnic composition of their membership, and businesses also keep records on variables such as absenteeism, tardiness, and turnover. The Berkowitz (1970) study on the effect of President Kennedy’s assassination on societal violence described in Chapter 10 is an example of research conducted using data from statistical archives, in this case crime statistics compiled by the FBI. Another example is Levin and McDevitt’s (2002) analysis of police reports of 169 hate crimes reported to the Boston police in 1991 and 1992 which they used to develop a taxonomy of motivations for such crimes.

Another type of archival data consists of written and electronic records. As noted earlier, some types of archival data are now available on the Internet, but many sources have not been digitalized. The speeches and writings of public figures are usually preserved, and diaries and letters can reflect the writers’ beliefs, attitudes, and motivations. Tetlock (1979), for example, analyzed government officials’ public speeches concerning what turned out to be good and poor policy decisions. He found that speeches concerning poor decisions were more simplistic and biased than those about good decisions. Communications media can also provide data, both in the form of news reports and entertainment. For example, Lau and Russell (1980) and Peterson (1980) studied newspaper reports of professional athletes’ and coaches’ expressed reasons for winning and losing to test a theory about how people react to success and failure. They found that the players and coaches almost always took credit for winning and blamed circumstantial factors for losing, which supported both the theory and the results of laboratory research.

The third type of archived data discussed by Hoyle et al. (2002) is survey data archives; these archives contain people’s responses to survey questions and demographic data about the respondents, such as age, sex, ethnicity, and income. Survey data archives commonly used by social science researchers include the records of surveys conducted by U.S. government agencies, such as the Census Bureau, and by survey research organizations, such as the University of Chicago’s National Opinion Research Center (NORC), which maintains a computerized archive of the records of the General Social Survey (GSS). This survey has been conducted on at least a biennial basis since 1973 (NORC, 2011). The Pew Global Attitudes Project (2011) has archived data sets based on public opinion surveys from more than 270,000 interviewees in 57 countries. Topics range from people’s assessments of their own lives to their views about current political issues. The European Values Survey (EVS; 2011) and the European Social Survey (ESS) each archive survey data from respondents in over 30 European countries; the questionnaires address attitudes and behaviors around a variety of social and political topics that can be used for subsequent research. For example, Štulhofer, and Rimac (2009) used EVS data to examine cross-national attitudes toward homosexuality in Europe; results showed people from Scandinavian countries, such as Denmark and Sweden, were the most accepting of homosexuality and that people from Eastern European countries, such as Russia and Belarus were the least accepting.

Survey archives also provide an inexpensive source of data for answering research questions and the archives may contain longitudinal data and periodic surveys. For example, the GSS and the ESS often include questions that remain consistent from year to year, allowing cross-sectional comparisons across time. Another advantage is that many surveys, such as the GSS and ESS, use a representative sample of the population of interest. Finally, many available data bases can be downloaded to a personal computer. Cornell University’s Institute for Social Economic Research (2011) maintains a list of Internet data bases for social scientists, including both U.S. and international data bases. Some archival data is only available from research centers, however, and some online data bases can be accessed only by permission. Stewart and Kamins (1993) and Zaitzow and Fields (1996) describe a number of other survey archives that researchers can use.

Advantages of Using Archival Data

Archival data have a number of advantages for researchers (Kellehear, 1993; Lee & Peterson, 1997). In addition to being naturalistic, most archival data are nonreactive. Because most records from which the data come are not made for research purposes, there are no reactivity problems associated with people knowing that they are participating in research. (The exception, or course, is the archived survey data described in the previous section.) As we saw in our discussion of Internet research, the use of archival data also allows the researcher to expand the research population to include participants not usually available to the researcher such as people from other cultures, people whose social roles and positions isolate them from researchers, and historical figures. For example, Lee, Hallahan, and Herzog (1996) investigated cultural differences in how people explain significant life events by examining newspaper articles from different countries, Gruenfeld and Preston (2000) investigated the relationship between the complexity of U.S. Supreme Court justices’ reasoning about cases involving legal precedents and whether they voted to overturn those precedents, and Simonton (1994) studied the nature of genius by examining the lives of writers, artists, and scientists. Archival data also permit researchers to conduct what might be termed retrospective longitudinal research, in which data collected from records made by people at one point are used to predict later life outcomes. For example, Peterson, Seligman, and Valliant (1988) examined the relationship between the ways people interpret significant life events and long-term health outcomes by using data from essays written by World War II veterans soon after their return to the United States to predict their health status 35 years later.

In addition to providing researchers access to various kinds of data, the use of archival data confers some practical advantages on the research. First, archival research is usually less expensive than the collection of original data, especially for longitudinal and cross-cultural research. Second, most archival research raises few ethical issues unless deception is used to gain access to records or individuals’ privacy is invaded by revealing the names of people included in the records. Finally, archival research can easily be restarted if mistakes are made. For example, if researchers realize in the midst of a study that they have overlooked an important variable, they can modify the records to include the variable. Researchers collecting data from participants would have to start data collection from scratch with a new participant sample.

Limitations of Archival Research

Although archival data provide some advantages, they also present some problems that researchers must take into consideration when using them as data sources. Let’s examine some of these problems.

Access. The first problem is that of access. Individuals might not want to release private documents, such as diaries and letters, to archival researchers, and organizations are often wary about opening their records to outsiders. Even government records that are supposed to be open to the public might be restricted in practice. Maris (1969), for example, wanted to study the relationship between suicide and sex, age, and marital status, using death certificates from Cook County, Illinois. The county clerk refused to allow him to see the records even though state law said that they were supposed to be open to the public. Access is less of a problem for printed media, which are stored in public libraries. Researchers can record radio and television programs as they are broadcast or access them online, but might have trouble gaining access to recordings in company archives. Moreover, which media are available online rapidly changes and may be affected by copyright or other legal issues.

Validity. The second problem is that of the validity of archival records as operational definitions. The information available in statistical archives might not provide good operational definitions of hypothetical constructs; after all, they were intended only to assess manifest variables.

The survey data available in an archive also might not provide high quality operational definitions of hypothetical constructs. To cover as many topics as possible, archived surveys often assess constructs with single item measures of unknown reliability and validity, although there are some exceptions. Because of this limitation and others, you must carefully evaluate the data from a survey archive before using them for your research. Box 16.4 lists some criteria for evaluating archived survey data.


Box 16.4 Criteria for Evaluating Archived Survey Data



	•

	What was the purpose of the original study?



	•

	How valid was the data collection process?



	•

	Examine the documentation of the archived data to determine the quality of the data collection process. Consider how respondents were sampled and the validity of measures. If this information is not available, you should not use the data.



	•

	What information was collected?



	•

	Unless the data set includes all the variables you need to test your hypothesis, including demographic data to provide information about the generalizability of results, and unless the operational definitions used in the survey adequately represent the hypothetical constructs you are studying (see Chapter 6), the data may be of limited usefulness.



	•

	When were the data collected? Because social attitudes and social processes can change over time, the relationships between variables found using old data sets might not represent the ways in which the variables are currently related (see Chapter 8).



	•

	Were the data collected for the purpose of influencing legislation or litigation? If so, the goals of the survey may intentionally or unintentionally influence the data collected, such as through the use of biased questions.






Archived data can also suffer from what Webb, Campbell, Schwartz, Sechrist, and Grove (1999) called selective deposit and selective survival. In selective deposit, the people who control the data limit what the archive includes. For example, even though the Congressional Record is supposed to be a verbatim record of what is said on the floors of the U.S. Senate and House of Representatives, legislators can edit their remarks before the Record goes to press. In selective survival, the people who control the archive limit the data stored there. For example, Schoeneman and Rubanowitz (1985) analyzed the contents of newspaper advice columns but noted that the columnists chose the letters printed from the thousands of letters they received. Finally, when archives include data on hypothetical constructs, the operational definitions might change over time. For example, significant changes have occurred in how race and ethnicity are classified in the U.S. Census (2011). Prior to 1997, for example, four racial categories (American Indian or Alaskan Native, Asian or Pacific Islander, Black, and White) and two ethnicity categories (Hispanic origin and Not of Hispanic origin) were used. In 1997, the category Black was expanded to include African American and Asian became a separate category no longer paired with Pacific Islander; this latter category was changed to Native Hawaiian or Other Pacific Islander. Some Other Race was added as a category. The ethnicity categories were changed to be Hispanic or Latino or Not Hispanic or Latino. Another significant change was that beginning with Census 2000, respondents could self-identify as a member of one or more races. Hence, researchers using U.S. Census data to describe changes in the nation’s racial and ethnic composition must be cautious as what appear to be population changes may instead be due to changes in the response options.

Alternative explanations. The third problem derives from the correlational nature of archival research. As with all correlational studies, those using archival data might uncover spurious correlations caused by unmeasured third variables. For example, a large number of studies have found a relationship between outdoor air temperature and the incidence of a variety of violent crimes (Anderson, 1989), suggesting that heat causes aggression. However, it is also possible that people drink more alcoholic beverages during hot periods and that alcohol, not the heat, causes the aggression; other explanations are also possible (Bell, 1992).

The ecological fallacy. The fourth problem can arise from the use of aggregate data from statistical archives. Data are said to be aggregated when each data point represents many people rather than one. For example, Robinson (1950) examined the relationship between race and illiteracy by using U.S. Census data for 1930 to correlate the proportion of Black Americans living in each state with the states’ illiteracy rates. He found that states with a higher proportion of Black residents had higher illiteracy rates, r = .77. From these data, one might conclude that there was a strong relationship between race and literacy in 1930. However, Robinson then showed that when data collected on the race and literacy status of individuals were correlated, the relationship was actually quite small, r = .20. The term ecological fallacy is used to describe the errors that can result from drawing individual level conclusions from aggregate level data. Robinson suggested that a confounded third variable—region of the country—accounted for the difference between his aggregate level and individual level results. Illiteracy was higher overall in southern states than in northern states, and the illiteracy rate was higher among Blacks in the South than among those in the North. When Firebaugh (1978) controlled these regional differences statistically, the aggregate level correlation was similar to the individual level correlation. The lesson from these studies is that one should never apply the results of aggregate level research to individuals unless one is certain that all the relevant variables have been taken into consideration. See Dooley (1995) for a more detailed discussion of the ecological fallacy problem.
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Chapter Summary

Two major aspects of data collection are the selection of research participants and research procedures. Researchers want to be able to apply the results of research to a target population—a particular group of people. When this group is operationally defined, it constitutes the study population from which researchers draw the research sample. The sample can be drawn using either a probability sampling technique, in which the likelihood of any member of the study population’s being selected for the sample is known, or a nonprobability sample, in which the likelihood of selection is unknown. Probability samples are highly representative of the population, but nonprobability samples are less expensive and easier to acquire, and so are used much more frequently in psychological research.

Researchers must also determine the appropriate sample size. Sample size is important because of its relationship to statistical power: The larger the sample, the more likely the research will show a significant effect of the independent variable if that variable has an effect in the study population. If sample size is too small, the research might fail to detect the effect of the independent variable. Determination of sample size is based on the magnitude of the expected effect of the independent variable, the alpha level used, use of a one-or two-tailed significance test, and the desired level of statistical power.

Proper research procedures include an effective research setting, effective instructions, debugging the procedures, running the data collection session, and the post-experimental interview. Effective research settings are coherent—providing a smooth, logical flow of events—simple, psychologically involving for participants, and consistent across participants. Effective instructions are clear, get and hold participants’ attention, and include checks on participants’ understanding. The process of debugging the research procedures begins with the research proposal, which colleagues can review for problems. Rehearsals allow the researcher and any confederates to familiarize themselves with the mechanics of the procedures and to identify and work out any kinks. As a last step, pilot studies are used to collect preliminary data, to test the validity of experimental manipulations, and to conduct a final test of the research procedures. Pilot studies also give the researcher an opportunity to determine whether participants perceive the research situation as intended and to determine the time needed for a data collection session.

During data collection, researchers should present a professional appearance and act in a professional manner, treating participants politely. The post-experimental interview has four functions: an ethical function of debriefing and removing adverse effects, an educational function of informing participants about the research, a methodological function that assesses the validity of the session, and a discovery function that uses participants’ comments to shed new light on the research. These four functions can be integrated into a three-step process: probing for problems, explaining the research, and asking participants’ help in improving the research. Finally, researchers must carefully train and supervise their research assistants.

Internet research offers a potentially rich source of data. Internet research can take the form of experiments, observational studies, and surveys. Researchers are continually finding novel ways to collect new data online and to make use of data that is already available on the Web. Online research offers the advantages of economy and ease of data collection, access to research participants who might not otherwise be sampled, the potential for increased internal validity, and the use of public research methods. However, it has the disadvantages of biased participant sampling, limits on the kinds of experimental stimuliand response modes that can be used, lack of control over the data collection environment, participant attrition, and the risk of sabotage. Despite these limitations, research indicates that Web-based data are as valid as data collected in laboratory research. Participants for Internet research can be recruited in a number of ways, including email solicitation, announcements, and listings on research directories. Internet researchers must be sensitive to a number of ethical issues including voluntary participation, informed consent, participant welfare, participant privacy, and debriefing.

Archives are records or documents that describe the characteristics or behaviors of individuals, groups, or organizations, and consist of statistical archives, survey archives, and written and electronic records. Archival data allow researchers to study populations not usually available to them with relative ease and few ethical problems. However, archival research can be limited by difficulty of access to the data sources, validity of the data, and the inability to rule out alternative explanations for findings. In addition, one must be wary of the ecological fallacy in aggregate data; inferring individual level processes from group level data.
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Suggestions for Further Reading

Data Collection

Wilson, T. D., Aronson, E., & Carlsmith, K. (2010). The art of laboratory experimentation. In S. T. Fiske, D. T. Gilbert & G. Lindzey (Eds.), Handbook of social psychology (5th ed., Vol. 1, pp. 51–81). Hoboken, NJ: Wiley.

This chapter updates previous work by Aronson and Carlsmith (1968) on effective data collection, including creating clear instructions, involving participants, and conducting pilot studies, and creating manipulation checks.

Sampling and Statistical Power

Cohen, J. (1992). A power primer. Psychological Bulletin, 112, 155–159.

Cohen’s work remains the gold standard on how to conduct a power analysis and determine optimal sample size.

Daniel, J. (2011). Sampling essentials: Practical guidelines for making sampling choices. Thousand Oaks, CA: Sage.

As the title suggests, the author takes a practical approach to sampling, offering step-by-step advice about both the probability and nonprobability sampling techniques discussed in this chapter. The strengths and weaknesses of these techniques are considered and examples from the research literature are provided.

Internet Research

Anderson, T., & Kanuka, H. (2003). e-Research: Methods, strategies, and issues. Boston: Pearson Education.

Gosling, S. D. & Johnson, J. A. (Eds.). (2010). Advanced methods for conducting online behavioral research (pp. 255–271). Washington, DC: American Psychological Association.

Both books provide excellent and practical advice about online data collection procedures and about conducting content analyses of available online data, such as from blogs and chat rooms.

Kraut, R., Olson, J., Banaji, M., Bruckman, A., Cohen, J., & Couper, M. (2004). Psychological research online: Report of Board of Scientific Affairs’ Advisory Group on the conduct of research on the Internet. American Psychologist, 59(2), 105–117.

This report covers the challenges online researchers face compared with traditional research and offers good advice about how to address those challenges. The final section of the report considers how both researchers and Institutional Review Boards can ensure that online research follows established ethical practices.
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Questions for Review and Discussion



	1.

	Describe the relationships among the target population for research, the study population, and the research sample.



	2.

	Muehlenhard, Powch, Phelps, and Giusti (1992) and Widom (1988) have pointed out the importance of good operational definitions of the target population for rape and child abuse research. What other areas of research that you are familiar with have defined the target population differently in different studies? What effects do these differences seem to have had on the results and interpretation of the research?



	3.

	Describe the advantages and disadvantages of probability and nonprobability sampling. How do stratified and unstratified sampling procedures differ? Under what conditions are purposive and snowball sampling used?



	4.

	What implications do you see of the predominance of convenience samples in psychological research? Consider such issues as using the results of the research for testing theories and solving applied problems.



	5.

	Why is sample size important in research design? What factors must a researcher consider when determining sample size for hypothesis-testing research?



	6.

	Describe the characteristics of an effective research setting. What kinds of tradeoffs might have to be made among these factors?



	7.

	Choose a recent article describing a study on a topic that interests you. How would you rate the study on its levels of experimental and mundane realism? What suggestions do you have for improving these characteristics?



	8.

	Describe the characteristics of effective instructions for research participants.



	9.

	Go back to the study you chose for Question 7, and write a set of instructions for participants. Test these instructions on a friend who is not familiar with behavioral science research. Based on your friend’s reactions and comments, how effective were your instructions? How could you improve them?



	10.

	What steps are involved in debugging research procedures? What are the purposes and uses of pilot studies?



	11.

	Describe the functions of the post-experimental interview. What should happen in each step of the interview?



	12.

	Describe the post-experimental interview you would design for use with the study you chose for Question 7. Why did you structure it as you did?



	13.

	What responsibilities do researchers have toward their research assistants?



	14.

	What are the ways in which researchers can collect data over the Internet? What are the advantages and disadvantages of Internet research?



	15.

	Think about a research hypothesis that interests you. What novel ways could be used to test this hypothesis using existing data available on the Web?



	16.

	What means can researchers use to recruit participants for Internet research? Compare and contrast the advantages and disadvantages of the recruitment options.



	17.

	Is pilot testing of experimental materials or procedures more important for Web-based research than for traditional research? Why or why not?



	18.

	Can truly informed consent be obtained for Web-based research? Explain your answer.



	19.

	What unique privacy issues pertain to online research? How can those issues be ethically addressed? Are their situations where they cannot be ethically addressed?



	20.

	Locate and participate in two Internet studies on the same or similar topics. Critique their Web site design based on the information presented in Box 16.2. Then critique their research procedures in terms of the issues discussed in this chapter.



	21.

	What types of archives are available to researchers and what types of data do they contain?



	22.

	What are survey data archives? What are the advantages and disadvantages of using archived survey data in research? What criteria can researchers use to evaluate archived survey data?
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Interpreting Research Results
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Research does not end with the collection of data. By themselves, data are merely numbers, sets of observation notes, or interview transcripts; to be useful, these numbers, notes, and transcripts must be imbued with meaning, they must be transformed from data into knowledge. The process of infusing data with meaning is referred to as inference; Figure 17.1 illustrates the steps in this process. If the figure looks familiar, that is because it was also part of Figure 5.4, which illustrated the process of developing a hypothesis. In hypothesis development, we go down the ladder of inference, using deduction to derive specific and concrete predictions about the effects of independent variables from a general and abstract theory. When interpreting the results of the research, we use induction to go up the ladder from the specific and concrete results to their meaning for the general and abstract theory.

Interpretation of research results can be divided into three broad steps. First, you must describe the results of the research, analyze the data, and compare the results of statistical analyses to the statistical hypotheses. Next, you must draw conclusions about the results, extending the results of the data analysis to the research hypothesis and research problem and considering the implications of null results. Finally, you must integrate those results into the “big picture” of theory, application, and research.
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FIGURE 17.1

Inference in Research.

Use the statistical hypothesis to determine the implications of the results of the statistical test for the research hypothesis, and then determine the implications of the outcome of the research—whether or not the hypothesis was supported—for answering the research problem and for the theory.
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Describing the Results of Research

In describing the results of a piece of research, we want to answer three questions: What is the nature of the relationship between the independent and dependent variables? Is the relationship real, or is it due to chance? How big an effect did the independent variable have? Although these questions will be discussed separately, they are, of course, related to one another. For example, the questions of the nature of the relationship and of effect size are moot if the effect is not real, and without conducting the appropriate statistical analyses you cannot determine if some forms of relationships, such as one variable mediating the relationship between two other variables, exist.
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The Nature of the Relationship

The first thing to consider in describing the results of research is the nature of the relationship found between the independent and dependent variable. You must answer two questions: (1) What type of relationship did you find? (2) How well did the relationship you observed match the one you predicted?

Types of relationships. Of the three questions, the nature of the relationship is, perhaps, the easiest to describe. Relationships between variables can be broadly categorized as linear or curvilinear and the nature of the relationship between the independent and dependent variables can be determined by drawing a graph plotting the mean scores of groups that experienced the different conditions of the independent variable. In addition, theories can postulate that a third variable either mediates or moderates the relationship between an independent and a dependent variable. Mediated and moderated relationships must be tested by conducting the appropriate statistical analysis such as multiple regression analysis or path analysis for mediation or a factorial design to detect the interaction postulated by a moderated relationship.

Predicted and observed relationships. Once you have determined the nature of the relationship found (or observed) in the data, you must compare it to the relationship the hypothesis predicted. To make this comparison, you must have a firm idea of the way in which your research hypothesis relates to the statistical hypothesis—that is, what the results should look like if the hypothesis is correct. You might want to review the discussion of research and statistical hypotheses in Chapter 5. One way to make this link is through a diagram of the expected outcome of the study. For example, recall the Bransford and Johnson (1972) experiment, discussed in Chapter 9 that examined the effects of the context in which information is presented on memory for the information. The researchers predicted (research hypotheses) that knowing the context before receiving the information would result in better recall than would receiving the context after the information or receiving no context (essentially, a no-treatment control group). Further, they predicted that there would be no difference between the context-after and no-context conditions.

Table 17.1 shows the expected outcome diagram and the results for one of Bransford and Johnson’s (1972) studies. On the “expected outcome” line of the diagram, a “0” indicates that the mean score for a condition is expected to be the same as for the control condition. A “+” indicates a condition expected to have a significantly larger mean than the control condition, and a “-” could be used to indicate a condition expected to have a significantly smaller mean than the control condition. Double pluses (“++”) or double minuses (“– –”) could be used in more complex designs to indicate even more extreme means. As you can see, Bransford and Johnson’s observed means fit their predicted results.
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Real Versus Chance Relationships

An examination of the pattern of the observed relationship between the independent and dependent variables that exists in the research sample is not sufficient for deciding that the relationship reflects the effect of the independent variable rather than chance factors, such as sampling error. Inferential statistics, such as the t-test and analysis of variance (ANOVA), are designed to help the researcher decide if the relationship found in the sample is a real relationship, resulting from the effect of the independent variable.

Inferential statistics. Inferential statistics tell us, roughly speaking, how likely it is that the results found in our sample are due to chance rather than to the effect of the independent variable. If we set a criterion level of likelihood for deciding that a relationship is real, then we can use inferential statistics as decision-making tools. If the likelihood of the sample relationship’s having occurred by chance exceeds the criterion, we decide that there is no effect of the independent variable; if the likelihood of error falls short of the criterion, then we decide that the relationship is real, caused by the independent variable. By convention, the criterion for behavioral science research is the .05, or 5%, level: If there is a likelihood greater than 1 in 20 of the sample results having occurred by chance, then we decide that the independent variable had no effect; if the likelihood is less than 1 in 20, then we decide that the independent variable had an effect. A common question is “Why is the criterion set at .05? Why not .10 or .025?”

Cowles and Davis (1982) note that this criterion developed slowly in conjunction with the field of statistics, on the basis of what seemed reasonable to pioneering statisticians. They also point out that 95% certainty represents how sure most people want to be before they accept something as true.

TABLE 17.1

Expected Outcome Diagram and Results for Bransford and Johnson’s (1972) Experiment II





	 

	Condition of the Independent Variable




	 

	Context Before

	Context After

	No Context (Control)




	Expected outcome

	+

	0

	0




	Results

	5.8

	2.6

	2.8







	Note:

	A + in the Expected Outcome row indicates a mean that is expected to be greater than that for the control condition; a 0 indicates a mean expected to be equal to the control condition. The Results row shows the mean memory score for each condition.





Because the .05 criterion represents a probability of error, a decision that the independent variable did have an effect and a decision that the independent variable did not have an effect could both be wrong. As we noted in the previous chapter, deciding that a relationship exists, when in fact it does not, constitutes a Type I error; conversely, deciding that a relationship does not exist, when in fact it does, constitutes a Type II error. As we also noted, given the low statistical power of much research, behavioral science researchers do not appear to be very concerned about the likelihood of making a Type II error. This lack of concern for statistical power can lead to an interesting, if frustrating, outcome for research. Let’s say that a study’s Type I error rate exceeds the .05 criterion so that the researchers cannot conclude that the independent variable had an effect on the dependent variable. However, if the study has the average statistical power of .57 (Rossi, 1990), neither can the researchers conclude that the independent variable did not have an effect; such a conclusion would have a 43% chance of being wrong! The researchers can therefore draw no firm conclusions from the research. Taking statistical power into consideration before collecting data is therefore essential.

Testing the proper statistical hypothesis. No matter how well designed a study is, its statistical analysis is meaningless if the proper statistical hypothesis is not tested. In Chapter 5, we looked at one aspect of this issue, in the discussion of deriving statistical hypotheses that are congruent with the research hypotheses. Because the ladder of inference shown in Figure 17.1 begins with deciding, on the basis of the statistical test, whether or not the research hypothesis was supported, the validity of the entire chain of inference rests on conducting a proper statistical test and properly interpreting the results of the test.

A common problem of statistical inference arises when a study includes more than two conditions of the independent variable. As noted in Chapter 9, the statistical test for multiple-group studies—ANOVA—tests the hypothesis that at least one of the possible comparisons between groups is significant, but it cannot tell us which comparison that is. ANOVA is therefore an omnibus test: It tests everything at once. However, as Rosenthal and Rosnow (2008) point out, researchers are almost never interested in everything at once; rather, they are interested in comparisons between specific groups. Consider, for example, the results of the Bransford and Johnson (1972) experiment shown in Table 17.1. An ANOVA of the scores in the three groups presents a statistically significant result, F(2, 48) = 11.56, p < .001; there is definitely a difference somewhere among those groups. However, knowing that there is a difference somewhere did not help Bransford and Johnson; they had hypothesized very specific differences. The way to test for those specified differences is through planned comparisons of means that test the specific between-means differences of interest to the researcher. Bransford and Johnson’s hypotheses called for two planned comparisons, one testing whether the context-before (B) group had better recall scores than the context-after (A) and no-context (N) groups, and the other testing whether the context-after and no-context group means were equal. The first contrast takes the form 2B – (A + N) and is statistically significant, t(48) = 5.88, p < .001. The second contrast takes the form A – N and is not significant, t(48) < 1; note, however, that a firm conclusion of no difference would depend on the power of the analysis.

When researchers have hypotheses that predict specific patterns of differences between groups, it is usually more useful to ignore the results of the omnibus test and to focus their attention on the planned comparisons (Rosenthal & Rosnow, 2008). In Bransford and Johnson’s (1972) study, just described, the conditions of the independent variable differed qualitatively; when the conditions differ quantitatively, there are planned comparisons to determine the significance of linear and curvilinear effects. Planned comparisons can also be developed and tested for factorial designs. See Rosenthal and Rosnow (2008) for more information on planned comparisons.
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Effect Size and Importance

Traditionally, the analysis of data from behavioral science research has focused on the statistical significance of the results. However, as Hays (1973) notes, one needs more information than statistical significance to fully understand the results of research:

All that a significant result implies is that one has observed something relatively unlikely given the hypothetical situation. Everything else is a matter of what one does with this information. Statistical significance is a statement about the likelihood of the observed result, nothing else. It does not guarantee that something important, or even meaningful, has been found. (p. 384)

This limitation on the meaning of statistical significance for the interpretation of the results of research has led researchers to take two other criteria into consideration: effect size and practical significance.

Effect size. As we noted in the previous chapter, the term effect size refers to the magnitude of the impact an independent variable has on a dependent variable in experimental research and to the size of the relationship between two variables in nonexperimental research. In research using continuous-scale independent variables, effect size is usually operationally defined as the Pearson product–moment correlation r, the absolute value of which varies on a continuous scale from zero to one. In research using categorical independent variables, effect size is usually operationally defined as the difference between two conditions of the independent variable, such as the experimental and control conditions, divided by the standard deviation of all the scores. This effect size indicator, referred to as d, is a continuous-scale variable that can range from zero, indicating absolutely no effect of the independent variable, to infinity. There are also specific effect size indicators for different statistical tests, all of which, including d, can be mathematically transformed into r (Borenstein, 2009). In essence, effect size measures indicate how much of the variance in the dependent variable is caused by or is accounted for by the independent variable. The more variance an independent variable accounts for, the stronger a cause (or, in the case of correlational research, potential cause) it is of the dependent variable.

Looking at the results of research in terms of effect size has a number of advantages (Prentice & Miller, 1992). First, as already noted, effect size measures indicate how much impact an independent variable has on a dependent variable. Second, we noted in the previous chapter, there are conventions for what constitutes a small, medium, and large effect so that the terms small, medium, and large become objective rather than subjective descriptions of effect size. As a result, when a researcher says that an independent variable had a “large effect” the term large means the same thing to everyone who reads the research report. Third, effect sizes can provide an indicator of the practical significance or importance of an effect if one assumes that a large effect is also an important effect. As discussed shortly, researchers do not universally accept this assumption. Fourth, effect size measures are standardized; that is, they are expressed in standard deviation units so that an independent variable that has an impact of d = .30 on a dependent variable measured on a 9-point scale will also have an impact of d = .30 on a dependent variable measured on a 5-point scale (assuming, of course, that both measures assess the same amount of true score). Consequently, researchers can use effect size measures to assess the impact of an independent variable across two or more studies, using a process called meta-analysis, discussed in Chapter 19. Finally, again as noted in the previous chapter, effect sizes can be used in the analysis of statistical power to determine the appropriate sample size for a study.

These benefits of effect size analysis have led to an increasing focus on effect size as an indicator of the impact of an independent variable, with the implicit assumption that a large effect size always indicates a large impact. However, Prentice and Miller (1992) point out that there are two situations in which a small effect size could reflect a strong impact of the independent variable. One such situation is when a weak manipulation results in a small effect: The fact that the weak manipulation had any effect could indicate a strong impact of the conceptual independent variable. Prentice and Miller cite what is known as the minimal group effect (Tajfel, Billig, Bundy, & Flamant, 1971) as an example of this situation. Research before Tajfel et al.’s work had shown that people favor members of their own groups over members of other groups, with most of the research being conducted with group operationally defined as one that was important to the person’s self-concept. Tajfel et al. demonstrated the pervasiveness of the group membership effect by randomly dividing research participants into groups. One would expect that arbitrarily formed groups would have little importance to people relative to natural groups and so should provide little, if any, motivation for people to express in-group favoritism. Nonetheless, members of these arbitrary groups showed the same type of in-group favoritism as members of natural groups despite having less motivation to do so. Therefore, even the minimal level of group identification brought about by being randomly assigned to a group of strangers can elicit in-group favoritism, suggesting that such favoritism is a basic human characteristic.

A second situation in which a small effect size could indicate an impressive effect of the independent variable is when one would expect the dependent variable to be resistant to influence by the independent variable. For example, although people who are physically attractive are generally rated more positively than people who are less attractive (Eagly, Ashmore, Makhijani, & Longo, 1991), one would expect attractiveness to have little effect on hiring decisions when attractiveness is irrelevant to job performance. Nonetheless, given two people with equal qualifications, the more attractive person is more likely to be hired (Tews, Stafford, & Zhu, 2009). The ability of attractiveness to overcome the barrier of relevance to have an impact on personnel decision making demonstrates its importance to that process.

As these examples show, although effect sizes can indicate the magnitude of the impact of independent variables, they need to be interpreted in the context of the operational definitions used in the research. As Prentice and Miller (1992) conclude, “Showing that an effect holds even under the most unlikely circumstances possible can be as impressive as (or, in some cases, perhaps even more impressive than) showing that it accounts for a great deal of variance” in the dependent variable (p. 163).

Practical significance. Even though an independent variable may have a statistically significant effect on a dependent variable and even though that effect might be large, it still may not be important. The practical significance of an effect (also called clinical significance in psychotherapy research) is a value judgment about its importance for theory or application. The criterion for practical significance is the minimum impact considered to be important by people who have an interest in the research. For example, “The clinical significance of a treatment refers to its ability to meet standards of efficacy set by consumers, clinicians, and researchers” (Jacobson & Truax, 1991, p. 12). Clearly, this criterion will vary as a function of the independent and dependent variables in the research, their operational definitions, and the purpose of the research, but the criterion can and should be set in advance of the research.

Frequently, the criterion for practical significance will be a large effect size, but in some situations even a small effect can have practical significance. For example, small effects can sometimes add up over time to result in large effects. Abelson (1985) uses professional baseball players as an example of this situation: Although the correlation between players’ batting skill and getting a hit at any one time at bat is only .06—indicating almost no relation between skill and getting a hit—skill definitely affects players’ batting performance over a season or a career. This kind of cumulative effect can also be seen in variables of more professional interest to behavioral scientists: Although correlations between measures of attitudes and behavior and between measures of personality and behavior are low for any one situation, when behaviors are cumulated across time and situations the correlations increase greatly. Fishbein and Ajzen (1975) found, for example, that correlations between the trait of religiosity and individual religious behaviors were small, averaging around .10, but that when behaviors were cumulated across time, the correlation became .63.

A second situation in which small effect sizes can have practical significance is when a small effect is applied to a very large population. For example, the correlation between taking aspirin and avoiding heart attack is only .03, representing a decrease in the population heart attack rate of 3.4% (Rosenthal & Rosnow, 1991). Although these effects are small, if the at-risk population for heart attacks consisted of about 800,000 people in any one year (U.S. Bureau of the Census, 2011), then a 3.4% reduction in heart attacks would result in 27,000 fewer heart attacks per year, certainly an important effect!

Finally, Chow (1988) points out that even a small effect of an independent variable can be important when testing theories. Especially in the early stages of testing a theory, it might be useful to know that an independent variable has any effect, even a small one, if that knowledge will help to advance the development of the theory. Conversely, when even a small effect cannot be found under the most auspicious conditions, the theory can be rejected (Mook, 1983).

Let’s summarize this section by noting that in coming to understand the results of a study, you must ask yourself several questions: What is the nature of the relationship between the independent and dependent variables? Does the observed relationship match the predicted relationship? Is the relationship statistically significant; that is, is it a real relationship? How large an effect did the independent variable have? Does this effect meet the criterion for practical significance?
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Inference in Behavioral Science Research

In the context of psychological research, inference is the process of drawing conclusions about hypothetical constructs and the relationships between them on the basis of manifest variables and their relationships. It is the process of moving from the concrete and specific to the abstract and general. In this section we discuss three issues related to inference: knowledge as a social construction, bias in drawing inferences, and some guidelines for making valid inferences.

Knowledge as a Social Construction

In Chapters 1 and 5 we noted the influence of personal epistemologies and biases on theory construction and hypothesis formulation. Researchers’ beliefs about the nature of knowledge and their personal biases can also affect the ways in which they interpret data.

The constructionist viewpoint. Scientific knowledge can be viewed in two ways. In the logical positivist view, knowledge consists of a set of absolute facts that, once discovered, remain unchanging and unchangeable for all time. Knowledge, in a sense, exists in the world. In the other, or social constructionist, view, knowledge consists of a set of interpretations of observations. These interpretations can, and do, vary from person to person; two people can draw opposite conclusions from the same set of observations. In this view, knowledge resides in the mind of the observer. As Scarr (1985) puts it,

We [as scientists] do not discover facts; we invent them. Their usefulness to us depends both on shared perceptions of the “facts” (consensual validation) and on whether they work for various purposes, some practical and some theoretical. (p. 499)

Or, as Diesing (1991) puts it, somewhat more extremely, “Social science data are usually somewhat ambiguous, like the ink blots in a Rorschach test, so [different] people … will make different things of them” (p. 274). The constructionist view of knowledge currently dominates the social and behavioral sciences (Diesing, 1991). This constructionist viewpoint has two implications for interpreting behavioral science data. First, it implies that people interpret observations and construct theories to fit in with the zeitgeist—the prevailing social values and needs of the time. Second, the ambiguous nature of data leaves the door open to bias in interpreting research results and constructing theories.

Constructing theories. In the constructionist view of knowledge, scientific theories reflect the societies in which the scientists live. People construct theories in ways that support the worldview commonly held in society. These theories do not represent distortions of facts because, in the constructionist view, facts themselves are ambiguous and open to multiple interpretations. Rather, the socialization process that everyone goes through from childhood through adulthood teaches people to interpret data in ways that reflect the values of the society.

For example, Duckitt (1992) notes that, during the 20th century psychologists developed a variety of theories to explain racial prejudice, each theory focusing on a different psychological process. These theories would arise, direct research for a time, and then lapse into relative obscurity. Duckitt (1992) comments that

these shifts in emphasis … do not seem to be fully explained in terms of the evolution of knowledge and the emergence of newer and better theories. Typically, older perspectives and theories are not refuted or even shown to be seriously inadequate. Although displaced from the mainstream of psychological interest, they are not discarded. In fact, it is widely acknowledged that they remain relevant and even important in accounting for prejudice. (pp. 1182–1183)

An important determinant of these shifts was that historical events and circumstances made certain issues and questions about prejudice particularly salient for social scientists and that the different approaches at particular periods therefore represented attempts to answer fundamentally different questions about the nature and causation of prejudice. (p. 1191)

Duckitt’s (1992) analysis of the influence of social and historical events on changes in social scientists’ views of the causes of prejudice begins in the first quarter of the 20th century when psychological theories justified prejudice as a natural response to “inferior peoples.” The Nazi racial ideology of the 1930s and 40s and its resultant genocide led, in the 1950s, to theories that explained prejudice as a behavioral consequence of having a type of personality that was overly susceptible to the influence of pernicious authority figures. In the 1980s, the continued presence of prejudice, despite two decades of social and educational programs aimed at its demise, led to theories that explained prejudice in terms of inevitable outcomes of normal psychological processes such as categorization. New social forces in the future will, perhaps, result in new explanations for prejudice. For example, researchers are using predictions based on evolutionary psychology to explain prejudice and discrimination against outgroups (Neuberg & Cottrell, 2006). As researchers we therefore need to be aware of the influence that the zeitgeist can have on the interpretations we make of our data and to consider alternative explanations that go against the tenor of the times.

Bias in Interpreting Data

The ambiguous nature of psychological data makes it easy for bias to creep unnoticed into the interpretation of those data. In this section we briefly consider two forms of bias—theoretical and personal—and some of the inferential errors that these biases can cause.

Theoretical bias. Theoretical biases derive from the perspectives researchers take on the problems they investigate. As Scarr (1985) notes,

Each scientist approaches scientific problems with a theoretical viewpoint, whether explicit or implicit. Theory guides inquiry through the questions raised, the framework of inquiry, and the interpretation of results. Each scientist seeks to find “facts” to assimilate into his or her world view. Thus, each of us is biased by human tendency to seek “facts” that are congruent with our prior beliefs. (p. 499)

Agnew and Pyke (2007) use two interpretations of some data reported by Money and Ehrhardt (1972) to illustrate theoretical bias. Money and Ehrhardt studied 25 children who, although genetically female (XX chromosomal pattern), were prenatally exposed to androgens (masculinizing hormones), which resulted in their being genitally ambiguous at birth; that is, they showed a combination of male and female primary sexual characteristics. After surgery, the children were raised as girls. However, as they grew up, their behavior was more “boylike” than the behavior of a matched control group. For example, the girls prenatally exposed to the hormone were more interested in athletics, were more likely to play with boys, and showed a greater preference for toys usually marketed to boys. Agnew and Pyke point out that theorists who hold different views about the origins of sex differences make very different interpretations of these findings. On the one hand sociobiologists, who hold that sex differences in social behavior are largely determined by biological and genetic factors, use these results as support for their theories. Thus, Wilson (1978) wrote that these results “suggest that the universal existence of sexual division of labor is not entirely an accident of cultural evolution” (p. 132). On the other hand, theorists who favor cultural explanations of sex differences in social behavior also interpret the same data to fit their own theories. Thus, Mackie (1983) noted that although the average behavior of the girls prenatally exposed to androgens was more “masculine” than the average behavior of the members of the comparison group, their behavior nonetheless fell within the normal range for girls in U.S. society and their female gender identities were not seriously disrupted. That is, the girls still behaved and thought of themselves in ways culturally defined as female despite their exposure to masculinizing hormones. To Mackie, these findings indicated that culture was more important than biology in determining sex differences in behavior and self-concept.

Theoretical biases can also lead researchers to overlook alternative interpretations of their results. For example, based on the results of prior research, Sagar and Schofield (1980) hypothesized that both Black and White elementary school students would interpret an ambiguously aggressive act (one that could be interpreted as either aggressive or playful) as being more mean and threatening when performed by a Black child than when performed by a White child. Graph A in Figure 17.2 shows Sagar and Schofield’s interpretation of their results: Both Black and White students rated the behavior as more mean and threatening when performed by the Black child (solid line) than when performed by the White Child (broken line). However, Jones (1983, 2010) offered an alternative interpretation of the results based on a different way of viewing the relationship between the racial groups of the research participants and of the child whose behavior they rated: Jones asked what the results would look like if one thought of the relationship as one of participants’ rating a member of their own racial versus a member of the other racial group. Graph B in Figure 17.2 shows Sagar and Schofield’s results in that configuration. From this perspective one sees that Black and White students interpreted the behavior as being equally mean and threatening when performed by a member of their own racial group. However, White students saw the Black child’s behavior as more mean and threatening than the White child’s (broken line) whereas Black students saw the White child’s behavior as less mean and threatening than the Black child’s (solid line). Which interpretation is correct? Both are because both accurately represent the data. Which is more correct? That, as the social constructionists would say, depends (in this case literally) on how you choose to look at it.
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FIGURE 17.2

Two Interpretations of the Results of the Same Experiment.

Sagar and Schofield (1980) interpreted their results as showing that both Black and White grammar school children interpreted the same ambiguously aggressive act as being more mean and threatening when perform by a Black child than when performed by a White child (Graph A). Jones (1983, 2010) reinterpreting Sagar and Schofield’s results as showing that Black and White students interpreted the behavior as being equally mean and threatening when performed by a member of their own racial group but that White students saw the behavior as being more mean and threatening when performed by a Black child whereas Black students saw the behavior as being less mean and threatening when performed by a White child (Graph B).



Personal bias. The other form of bias is personal: We all grow up learning that certain things are true, and these beliefs can affect our interpretations of data. For example, Sherwood and Nataupsky (1968) studied 82 psychologists who had conducted research on racial differences in IQ scores. They categorized the researchers into three broad categories: environmentalists, who believed the differences were caused by environmental factors, such as differences in education; hereditarians, who believed that the differences in scores reflected genetic differences in intelligence; and middle-of-the-roaders, who believed the data were inconclusive. Sherwood and Nataupsky found a number of differences in the personal backgrounds of members of these groups, especially when hereditarians were compared to the others. Hereditarians tended to be older at the time their research was conducted, to have been born first rather than later in the family, to have had fewer foreign-born grandparents, to have had better-educated parents, to have grown up outside of cities, and to have gotten better grades as undergraduates. “Taken together these biographical data would seem to indicate that investigators whose research was categorized as concluding that [Blacks] are innately inferior intellectually came from higher socioeconomic backgrounds” (Sherwood & Nataupsky, 1968, p. 57). As Sherwood and Nataupsky note, their research cannot show that the differences in data interpretation were caused by the researchers’ differences in background. However, it is not unreasonable to believe that everyone learns some prejudices and that these prejudices can affect the interpretation of ambiguous data.

Inferential errors. Behavioral scientists concerned with bias in the interpretation of research results, especially intergroup bias, have noted several forms of bias in data interpretation (Cole & Stewart, 2001; McHugh, Koeske, & Frieze, 1986). One form of bias is accepting any statistically significant group difference as an important group difference. As already noted, statistically significant differences are not necessarily large, and large differences are not necessarily important. A second bias is assuming that group differences are biological differences—that is, assuming that the observed differences have some biological or genetic cause without having data to support that assumption. Sex, race, and other such physical variables are confounded with a number of cultural variables, and the effects of the two sets of variables are usually impossible to sort out. Conversely, researchers might erroneously assume that biological differences between groups are the causes of psychological differences between the groups. This assumption can sometimes lead to the same psychological characteristic’s being attributed to contradictory causes:

If you’re autistic, having a thicker [cerebral] cortex than someone who is not autistic is considered bad … —and having a thinner cortex than someone who is not autistic is also considered bad…. It doesn’t matter: If you’re autistic having either a thicker or a thinner cortex is just considered bad. (Gernsbacher, 2007, p. 5)

Always bear in mind that research on group differences such as these is correlational; causality cannot be determined. Finally, research or theory might apply the results of research conducted with members of one group to members of another group without evidence that the generalization is valid: What is true for older adults might not be true for younger adults, and vice versa.

Research on social group differences very often involves comparing members of a relatively high status group (such as European Americans, men, or heterosexuals) to members of a relatively low status group (such as African Americans, women, or lesbians and gay men). When researchers interpret the results of this kind of group comparison research, the mean score for the higher status group is often implicitly assumed to the norm or “control” score against which the mean score of the lower status group is evaluated (Cole 2009). Using the higher status group as the norm can, in turn, lead to the conclusion that the lower status group is deficient in the characteristic on which the groups are being compared. For example, the results of research comparing women and men on the trait of assertiveness have often found that women score lower than men; as a result, assertiveness training is often recommended to help women overcome this supposed deficiency (Gervasio & Crawford, 1989). However, there is no objective ideal level of assertiveness against which people or groups can be judged, so one could conclude from this research that because men, on average, score higher than women, they are overly assertive and so should undergo training in peace and reconciliation.

Using the higher status group as the norm can also lead researchers to overlook situational variables that might be the true causes of group differences (Cole 2009; Medin, Bennis, & Chandler, 2010). For example, both Black and White children score higher on IQ tests when the person administering the test is a member of their own racial group. Therefore, the frequently occurring situation in which both Black and White children are tested by a White researcher can lead to overestimation of group differences in mean IQ scores (Morawski, 1997).

Bias in the interpretation of data is usually unconscious, reflecting researchers’ personal worldviews (MacCoun, 1998; Medin et al., 2010) and so can be difficult for the people making the interpretations to notice. Therefore, a good way to avoid bias is to have another person review your interpretations of your data. People who adhere to different theoretical perspectives than one’s own or who are perceptive in picking out biased interpretations are especially valuable in this regard.

Making Valid Inferences

The likelihood of making biased inferences can be reduced, and the likelihood of making valid inferences increased, by carefully considering the nature of the research that was conducted. The most basic consideration, of course, is internal validity; none of the threats to internal validity discussed in Chapter 7 should be present in the research. The present discussion will assume that the research was well designed and will focus on some common pitfalls in interpreting the results of even the best designed research. It will consider the proper interpretation of measures and statistics, the importance of basing interpretations on empirical evidence, avoiding causal interpretations of correlational data, and the generalizability of results.

Measurement and statistics. When interpreting the results of research, it is important to bear the level of measurement of the dependent variable in mind. Be careful, for example, not to draw ratio level conclusions from interval or lower level data, such as by saying something like “The attitudes of the experimental group changed twice as much as the attitudes of the control group.” Attitudes and other hypothetical constructs are almost always measured at the interval level or lower.

Also, be wary of exaggerating differences between groups. As we have already noted, people may assume that statistical significance implies a large effect of the independent variable or that the effect has practical importance. Always make these decisions separately from one another, using criteria set in advance of the study whenever possible. Researchers can also tend to think of the members of the experimental and control groups as being homogeneous in their responses to the independent variable. That is, in what might be called the fallacy of the mean, we tend to think of the group mean scores as the “experimental group score” and the “control group score,” implicitly attributing the same score to each member of the group. In fact, of course, there will always be variability within the groups, and some members of each group will almost always score within the range of scores of the other group. To take a concrete example, the average height of men is greater than the average height of women, but there is great variability of height in both sexes and some women are taller than some men. It is therefore just as incorrect to say that the experimental group scored higher than the control group, implying that all members of the experimental group scored higher than all members of the control group, as it is to say that men are taller than women, implying that all men are taller than all women.

Be careful when drawing conclusions from research that includes more than two groups. As we noted earlier, the overall or omnibus F ratio provides no information about which groups are different from which other groups. Similarly, be careful when drawing conclusions about research when the statistical test is not significant. A nonsignificant test (p > .05) means that you cannot conclude that the independent variable had an effect. However, unless statistical power is reasonably high, neither can you conclude that it did not have an effect. If p is greater than .05 and power is less than .80, then you may not want to draw firm conclusions from the research. Null results (p greater than .05) will be discussed in more detail shortly.

Empiricism. In Chapter 1 we pointed out that the principle of empiricism in research seeks to ensure that all conclusions are based on sound objective evidence. In interpreting the results of research, we must therefore be very careful about the quality of the evidence. For example, every conclusion must have supporting evidence. If you want to say that the average score of the experimental group is higher than that of the control group, do the mean scores and the result of the statistical test support that conclusion? If you want to say that the effect of the independent variable is large or important, what criterion are you using?

Also, be very careful about drawing firm conclusions about hypothetical constructs or their relationships from operational definitions and their relationships. Remember that any operational definition is an imperfect representation of the construct and that the relationships between operational definitions are only imperfect representations of the relationships between the hypothetical constructs. Above all, you should have evidence of the construct validity of operational definitions before drawing firm conclusions about hypothetical constructs. For example, Zuckerman (1990) suggests that almost all research on racial differences is of dubious value because there is no well-validated operational definition of race. Race, by the way, is a hypothetical construct: Although skin tone can be directly and objectively measured, the division of people into racial groups on that basis is, like all hypothetical constructs, a convenience of the scientific (and, in this case, popular) imagination (Zuckerman, 1990). Similarly, neuroscientists assume that cognitive functioning, such as short-term memory processes, can be measured by waveforms, such as the one known as P3. These waveforms can be accurately observed and described; however, because they are hypothetical constructs, researchers cannot unequivocally conclude that observed changes in P3s reflect true changes in cognitive functioning (Luck, 2005).

Finally, it is important to think descriptively rather than evaluatively about the results of research. There is a tendency for people to think that if there is a difference between groups, one group is necessarily better than the other. As we noted earlier, this tendency can be a particular problem when there is no objective criterion for what constitutes a “good” level of a behavior. For example, men, on the average, give themselves more credit for success at achievement tasks than women, on the average, give themselves. But does this mean that on the average women lack a proper appreciation of their abilities, or does it mean that on the average men think too well of themselves? Or does it mean that, on the average, men and women fall at different ends of a normal or reasonable range of self-evaluation? Descriptively, men’s average score is higher than women’s average score; evaluatively, any of the three interpretations could be correct depending on how you define reasonable self-evaluation. In fact, the difference, while generally consistent across studies and statistically significant, is quite small (Whitley, McHugh, & Frieze, 1986). In the absence of objective or generally accepted criteria for making evaluative judgments of behavior, a descriptive approach to the interpretation of results is probably best. Finally, one must be careful not to use biased language in describing the results of research. For example, is the same behavior labeled as “assertive” when exhibited by the members of one group, but as “aggressive” when exhibited by the members of another group?

Causality. When trying to draw causal conclusions from research, it is important to bear in mind the limitations of the research design. For example, never draw causal conclusions from correlational research. As noted in Chapter 9, some research designs resemble experiments on the surface but are actually correlational studies because their independent variables are measured rather than manipulated. All personality variables fall into this category, as do personal characteristics of research participants, such as sex, ethnicity, and so forth. Similarly, in neuropsychological research brain activity cannot be direct manipulated nor can every step of a participant’s cognitive activity be controlled for. Because complex cognitive tasks produce activity in multiple regions of the brain, it cannot be said that activity detected through an fMRI or other procedure in one region of the brain is directly responsible for any specific cognitive process. Such findings are only correlational in nature and must be interpreted with caution. Only true experiments can determine causality. It is also important to remember that most behaviors have multiple causes; therefore, any study is likely to find only one cause of a behavior, not the only cause. Even for studies with multiple independent variables, other causes may not have been included in the research design. Also, be alert to the possibility of alternative explanations for the results: Were other possible causes of the behavior confounded with the independent variable?

Generalization. We want the results of our research to apply beyond the particular conditions of the research. As we saw in Chapter 8, generalizability refers to the degree that the results of research can be applied to other populations, settings, operational definitions of the variables, and so forth. It is very important not to overgeneralize results; that is, in the absence of supporting evidence, you should not draw firm conclusions about the degree to which your results apply to other circumstances.
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Null Results

Null results are said to occur in research when the independent variable does not have a statistically significant effect, that is, when there is no difference between the experimental and control conditions. Because most research is designed to find an effect for the independent variable, null results are a disappointment to most researchers. However, as we will show, no-difference outcomes can be important to both theory and the research process; however, researchers have a prejudice against testing and accepting the null (no difference) hypothesis in research.

Uses of the Null Hypothesis

A null hypothesis can be useful in three ways: It can test theory, support the validity of a study, and support the generalizability of a theoretical principle.

Testing theories. As we noted in Chapter 1, theories postulate sets of relationships between variables; they also—sometimes explicitly, more often implicitly—postulate the lack of a relationship between two variables. For example, in Chapter 12, we showed that a mediational hypothesis predicts no relationship between the independent and dependent variables when the mediating variable is controlled (Baron & Kenny, 1986). In this case, confirmation of the null hypothesis supports the theory. In addition, theories may postulate or imply the lack of direct relationships between variables; in such cases, null results support the theory and the presence of relationships contradicts it. Finally, of course, the failure to find support for a predicted relationship calls the theory being tested into question, indicating that it needs revision or, when lack of support is pervasive and consistent, that it should be abandoned.

Research validity. Null hypotheses are also used to support the validity of research. The internal validity of a study can be demonstrated by showing that an alternative explanation for the results is incorrect—that is, that a potential confounding variable had no relationship with the dependent variable. Unless this null hypothesis of no relationship can be supported with data, the validity of the research is open to challenge. Also, in Chapter 6 we noted that discriminant validity is a component of the construct validity of a measure. That is, to demonstrate construct validity, you must be able to show that a measure is not related to variables, such as social desirability response bias, to which it should not be related. Support for the null hypothesis of no relationship to irrelevant variables supports the construct validity of the measure.

Testing generalizability. Finally, if a theoretical principle is generalizable, it operates in the same way across settings, populations, operational definitions, and so forth. To be generalizable across cultures, for example, an independent variable’s effect should be the same for individualist and collectivist cultures. That is, there should be no difference between cultural groups in response to the variable. Support for the null hypothesis of no cultural difference supports the generalizability of the effect.

Prejudice Against the Null Hypothesis

Despite the utility of the null hypothesis, there appears to be a prejudice against accepting the validity of null results. For example, Atkinson, Furlong, and Wampold (1982) found that only 39% of the researchers they surveyed would recommend publication of a well-designed study that failed to support the hypothesis, compared to the 82% who would recommend publication if the same study supported the hypothesis. In addition, the respondents rated the quality of the null results version of the study as being of lower quality than the positive results version. Even high statistical power does not add to the acceptability of no-difference research (Yeaton & Sechrest, 1987a). It is quite likely, then, that research that fails to support the proposed hypothesis does not get published and therefore does not become part of the scientific knowledge base.

This prejudice against the publication of null results could be having at least two undesirable effects on psychology as a science (Greenwald, 1975). First, if unpublished null results are correct—that is, there is, in fact, no relationship between the independent and dependent variables—then studies that find a relationship represent Type I errors. Consequently, erroneous theories are accepted as correct, retarding the progress of behavioral science. Greenwald (1975, p. 13) cites several examples of what he calls “epidemics of Type I error” in which incorrect hypotheses prevailed until large numbers of failures to replicate the original results were reported.

The second undesirable effect of prejudice against the null hypothesis is wastage of resources. Unless researchers are aware that a hypothesis has found no support in previous research, they are likely to conduct their own research on it only to obtain null results. There is then a 28% chance that those researchers will abandon the problem (Greenwald, 1975), leaving still other researchers to test and be frustrated by the same hypothesis. Resources that could be used on more fruitful research have been squandered. In contrast, Greenwald’s case studies of Type I error epidemics suggest that if researchers carefully replicate null results that have theoretical importance, then they can overcome the prejudice and get their results into the scientific knowledge base.

Why does this prejudice exist? There are at least two reasons (Greenwald, 1975). First, most theories are expressed in terms of the presence rather than the absence of relationships. Consequently, researchers tend to think of theory testing in terms of finding rather than not finding relationships. Null results are therefore seen as sources of disappointment rather than as sources of information about the theory. Second, the meaning of null results can be ambiguous because they could represent Type II errors. Therefore, studies designed to test the null hypothesis must be carefully designed to minimize the possibility of Type II error. Research that unexpectedly obtains null results should be carefully examined for the possibility of Type II error, and it should be replicated both exactly and conceptually in order to confirm the initial results and determine if the null results were a function of the particular method used to test the hypothesis.

Before accepting the null hypothesis, you must carefully examine the research to ensure that it did not include factors that could lead to a Type II error. What factors can lead to Type II errors and so must be ruled out in order to accept the null hypothesis? A number of potential sources of Type II errors have been discussed so far in this book, although they were not originally presented in that context. Box 17.1 recapitulates these points in the form of questions you should ask about a study whenever it produces null results; the chapters in which the issues are discussed are shown in parentheses. Overlooking factors such as these may lead you to erroneously accept the null hypothesis.


Box 17.1 Possible Sources of Type II Errors

These potential sources of error must be ruled out before you can accept the null hypothesis.

The Independent Variable



	1.

	Is there evidence for the construct validity of the operational definition of the independent variable (Chapter 9)? If the operational definition is not an adequate representation of the hypothetical construct, then one should not expect an effect. In experimental research, this question can be answered by manipulation checks conducted during pilot studies or concurrently with data collection. In addition, pilot studies and the postexperimental interviews should be used to ensure that research participants interpreted the manipulation as intended (Chapter 16). In correlational research, construct validity should be assessed as described in Chapter 6. When participants are divided into groups based on personal characteristics, the classification criteria must be well defined. For example, Widom (1988) suggests that many contradictory results found in research on the psychological effects of child abuse stem from different studies’ using different operational definitions of abuse.



	2.

	Was the independent variable implemented properly (Chapter 9)? That is, did the participants in the experimental and control groups receive the experiences they were supposed to during data collection? For example, Feldman, Caplinger, and Wodarski (1983) describe a study that compared two interventions for antisocial youth to a control group and found no effect for the independent variable. However, investigation of the treatment programs found that the interventions were not conducted properly and that the control group actually received a form of treatment.



	3.

	Was the manipulation strong enough to have an effect on the dependent variable (Chapter 9)? If the experimental and control conditions are very similar, one would not expect an effect. In correlational research, was there a restriction in the range of the scores on the independent variable (Chapter 11)?



	4.

	Was the manipulation salient to the research participants (Chapter 9)? If the independent variable tends to blend in with the rest of the research situation, participants cannot notice it, and, therefore, they cannot respond to it. Similarly, if aspects of the situation distract participants’ attention from the independent variable, it cannot have an effect.




The Dependent Variable



	1.

	Is there evidence for the construct validity of the operational definition of the dependent variable (Chapter 6)? As with the independent variable, if the operational definition of the dependent variable does not adequately reflect the hypothetical construct, one should not expect an effect.



	2.

	Is the measure of the dependent variable sensitive enough to detect an effect of the independent variable? An insensitive measure will not detect an effect (Chapter 15).



	3.

	In correlational research, is there a restriction in the range of scores on the dependent variable (Chapter 11)?




Research Design



	1.

	Was the research designed in such a way as to detect a curvilinear relationship between the independent and dependent variables? If the research is designed so that only a linear effect can be found—using only two levels of the independent variable or a simple correlational design—a curvilinear effect will look like a null result (Chapters 9 and 11).



	2.

	Were the extraneous variables controlled? Extraneous variables can increase the error variance of a statistical test and reduce its power to detect an effect of the independent variable (Chapter 9).



	3.

	Was the research designed to detect the effect of a moderator variable if theory or prior research suggested that one might have an effect? The independent variable might have an effect in one condition of the moderator variable, but not in another. If the research design used only the latter condition of the moderator variable, the independent variable will not have an effect (Chapter 9).



	4.

	Was the research designed to detect the presence of mediating variables if a theory or prior research suggests they might be present (Chapter 12)? If two mediating variables have opposite relationships to the dependent variable—one positive, the other negative—they could cancel each other out. For example, Sheets and Braver (1999) found that two variables mediated the relationship between a man’s status in an organization and the degree to which women interpreted his behavior as constituting sexual harassment: his power in the organization and the degree to which he was perceived to have positive personal characteristics. However, the man’s having more organizational power led to increased perceptions of sexual harassment whereas having more positive characteristics led to decreased perceptions of harassment. As a result, a simple test of the effect of organizational status of perceptions of sexual harassment was not statistically significant.



	5.

	Was the sample size large enough to provide a reasonable level of statistical power (Chapter 16)? Remember, without sufficient statistical power, one cannot say that the null hypothesis was supported even if the results of the statistical test are not significant.






Accepting the Null Hypothesis

Given the possible sources of Type II errors shown in Box 17.1, under what conditions can we accept the null hypothesis with reasonable confidence? There are two situations in which we might want to do so: when we predict no effect of the independent variable and when we unexpectedly find no effect. Let’s first examine criteria for accepting the null hypothesis that are common to both situations and then look at additional criteria that apply to each situation.

Common criteria. A number of criteria must be met if one is to accept either a predicted or unexpected null result (Cook, Gruder, Hennigan, & Flay, 1979; Greenwald, 1975; Har-cum, 1990). The first criterion, as for all research, is proper design of the study; none of the possible alternative explanations for null results listed in Box 17.1 should be present in the research. Second, there should be sufficient statistical power to detect an effect of the independent variable if it has an effect. As noted in the previous chapter, Cohen (1992) suggests a power of at least .8. This level is probably sufficient for an unexpected null result, the context in which Cohen was writing. However, if you predict the null hypothesis, you should probably set a power level as strict as the alpha level for a predicted research hypothesis; that is, power should probably be at least .95.

Because a very sensitive, high-power study could provide statistically significant but trivial results, you should establish a criterion for the minimum effect size required for practical significance (Greenwald, 1975). You can then conduct a statistical test to determine if the effect size found in the research is significantly different from this criterion effect size (Fowler, 1985). If high statistical power cannot be achieved, such as when a rarely occurring phenomenon is being studied or when measures are by their natures insensitive, Yeaton and Sechrest (1987b) suggest that a contrast effect can support the null hypothesis. A contrast effect occurs when one treatment, such as relaxation therapy, has no effect on a dependent variable, such as respiratory functioning in asthmatic children, while an alternative treatment, such as medication, has an effect under the same adverse research conditions.

Predicted null results. When predicting a null result, in addition to the criteria just listed, you should ensure that there is a good theoretical or empirical basis for the prediction (Harcum, 1990). Predictions of null results, just like predictions of positive effects of independent variables, should derive logically from the theory being tested and should function to advance the development of the theory (recall Chapter 5).

Unexpected null results. Unexpected null results occur despite theoretical and empirical evidence suggesting that the research hypothesis should be supported. You should therefore want very strong evidence that the independent variable did not, in fact, have an effect (Yeaton & Sechrest, 1987b). If the common criteria just listed are met, three other factors support a true null result. One is a very small effect size; the closer it is to zero, the less likely it is that the independent variable had an effect. The second factor is consistency with other empirical findings. However, given the prejudice against publication of null results, such convergent research might be hard to find. Finally, you should conduct replications to confirm the null result. Such replications should not only give the independent variable a fair chance of having an effect and so overturn the initial null result, but should also bend over backward to give the independent variable an opportunity to have an effect; in essence, the deck should be stacked as much in favor of the research hypothesis as good research procedures allow. If the independent variable still has no observable effect under even the most favorable conditions, it probably has no effect at all (Mook, 1983).
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Integrating the Results of Research

Research studies are not conducted in a vacuum. As noted in Chapter 5, they derive from prior theoretical, empirical, and applied work, and the results of each study must be integrated into this broader body of knowledge. There are no set rules for this process; however, it should be guided by the purposes of the research and the research problem developed during the hypothesis generation process discussed in Chapter 5 and laid out in the research proposal. You must link each theoretical, methodological, and applied issue identified in the proposal as a topic of investigation to the results of the research, and must think through the implications of the research results for each of these issues. Similarly, you must think through the implications for each of these areas of any unexpected results or discoveries. This process is both one of the most creative and one of the most difficult parts of research and will serve as the nucleus of the Discussion section of your report of the research.

Identifying Implications for Theory

Research hypotheses are based on both predictions derived from a theory and previous research that has tested the theory. Consequently, as illustrated in Figure 17.3, the results of your research, the results of previous research, and the similarities to and differences between the results of your research and those of previous research all have implications for the theory being tested. Therefore, although linking your results to those of previous research and linking your results to theory are discussed separately, in practice the two processes take place simultaneously.

Comparison with Prior research. The first question to ask is “How well do my results agree with those of previous research?” If your results fit in well, then you can move on to consider the implications of the combination of your results and those of prior research for theory, as discussed later. If your results do not agree well with those of prior research, then you must ask why. Answering this question requires a careful consideration of the similarities and differences of your research and the prior research. For example, was your hypothesis somewhat different? Did you use different operational definitions or a different study population or research setting? Recall the Whitley (1982) study described in Chapters 5 and 9 that resolved an apparent contradiction in the results of two studies testing the same hypothesis using similar procedures by showing that the operational definitions used were different enough to cause the contradiction.

Comparison with theoretical Predictions. Again, the first question is “How well do my results agree with the predictions made by the theory?” Were all the predictions supported, only some, or none? If the research compared two or more theories, how well supported were the predictions made by each? Here is where the predicted outcome diagram illustrated in Tables 17.1 and 17.2 comes into play. Given the results of your research, those of prior research, and the relations between them, you now must ask three more questions. First, should the theory be modified and, if so, how? Cooper and Fazio (1984) present an excellent description of how cognitive dissonance theory developed and changed based on the results of research that delimited the conditions under which its predictions would hold. Second, are there limits to the generalizability of the theory? Does it operate similarly for all populations and in all settings? If not, under what conditions is it most effective? Finally, what does the research say about the application of the theory? Does it meet its applied goals and are there new, previously unidentified, applications for it?
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FIGURE 17.3

Linkages Between Results of Your Research, Results of Prior Research, and Implications for Theory.

The results of your research, the results of previous research, and the similarities to and differences between the results of your research and those of previous research all have implications for the theory being tested.

Identifying Implications for Research

The results of a study can have implications for future research on the topic that was investigated. These implications can deal with research procedures or new research questions.

Research procedures. The results of a study, either alone or in combination with those of other studies, sometimes suggest that the measures, manipulations, or procedures used to study a problem are inadequate and need to be changed. Such findings indicate that researchers should direct their efforts toward improving operational definitions or research procedures before doing further research on the topic. For example, Cook et al. (1979) noted that research on an attitude phenomenon known as the “sleeper effect,” in which a persuasive communication has no immediate effect but attitude change does occur later, was hampered because the operational definitions used in the research did not adequately represent the hypothetical constructs. The poor operational definitions initially used led to conflicting results among studies; development of better operational definitions led to a more consistent set of results.

New research questions. No study ever answers, or can even address, all the research questions on a topic. You must therefore ask the question “What else do I need to do?” For example, what related theoretical issues do you now need to address? Perhaps your research addressed one step in a causal sequence proposed by theory; what step or steps should you address next? Does your research suggest that the theory being tested ties into other theories (see Chapter 1)? If so, what linkages does your research suggest and how should they be tested? Does the theory need to be tested in new settings or with new study populations? If your research had unexpected results, what kind of further research is needed to confirm them and to understand their meaning for theory or application?

Identifying Implications for Application

When the goal of the research was to test the effectiveness of an intervention, questions parallel to those for identifying implications for theory arise: Does the intervention have the predicted effect? How well do the results of your research agree with those of previous research? Do you need to modify the intervention, and, if so, how? Are there limits on the use of the intervention in terms of settings, populations, and so forth? If the goal of the research was to gather information on a problem, how should that information be used to address the problem? When the goal of the research was theory testing, you should still think about the potential applications of the theory and about how those applications could be tested empirically.
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Chapter Summary

Four aspects of the interpretation of research results are describing the results, drawing inferences from the results, null results, and integrating the results into the body of existing theory and research. When describing the results of research, include the nature of the relationship between the independent and dependent variables, the likelihood that the observed relationship occurred by chance, the size of the relationship, and the importance of the relationship. Relationships can be linear or curvilinear and can be moderated or mediated. When interpreting the results of research, compare the relationship found in the data to that predicted by the research hypothesis and use inferential statistics to determine if the observed relationship is real or occurred by chance. Be careful, however, to test the proper statistical hypothesis, the one that reflects the comparisons required by the research hypothesis, using focused contrasts rather than omnibus statistical tests.

Given a sufficiently sensitive research design—a high-impact independent variable, a sensitive dependent measure, a large number of research participants—even a very small effect of the independent variable can be statistically significant. It is therefore often useful to consider the size of the effect when interpreting the results of research. Effect sizes indicate the magnitude of the impact of the independent variable, and there are conventions for what constitute small, medium, and large effects. Effect sizes can be compared and cumulated across studies, and they can be used to determine appropriate sample sizes for future research. It is important to bear in mind, however, that effect size is a function not only of the impact of the independent variable as a hypothetical construct, but also of the operational definitions of the independent and dependent variables. Consequently, you should interpret effect sizes within the context of the research procedures. Also, be careful not to confuse effect size with importance. Small effect sizes can be important when they cumulate across time to have large effects, when a small effect applied to a large population results in a large effect in the population, and when they test theoretical propositions.

Inference in behavioral science research is the process of drawing conclusions about hypothetical constructs and the relationships between them on the basis of manifest variables and their relationships. Because these inferences involve interpretations of data, different people can draw different conclusions from the same data. Consequently, theories reflect the social values of the times during which they are constructed, and the interpretation of data can be contaminated by theoretical and personal biases. Bias can be minimized and valid interpretations maximized by interpreting data carefully. Pay careful attention to the levels of measurement used in the research, avoid the fallacy of the mean, and properly interpret the results of the statistical test. Carefully consider the degree of validity of the measures and manipulations used in the research, and think about results descriptively rather than evaluatively. Finally, draw causal conclusions only from experimental research, and be careful not to overgeneralize results.

Null results occur when no statistically significant relationship is found between the independent and dependent variables. Although null results are often disappointing, null hypotheses play important roles in psychological research: They can test theory, ensure validity, and test the generalizability of results. Despite these uses, the null hypothesis is generally not valued by researchers, and studies with null results are rarely published. Consequently, nonsupportive information is rarely disseminated about theories. An important source of the reluctance to accept null results is their ambiguity—there are many alternative explanations for the lack of an effect of the independent variable. For the null hypothesis to be accepted as valid, the research must have been properly conducted and there must have been sufficient statistical power. If the researcher predicts null results, there should be theoretical or empirical justification for the prediction. Unexpected null results should be carefully replicated.

The conclusions drawn from research results must be fitted into the existing body of knowledge. Carefully compare the results of your research to those of prior research and to the predictions derived from theory. Then determine the implications of those results for modifying theory, for designing research, for new research, and for application.
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Suggestions for Further Reading

Statistical versus Practical Significance

Lambert, M. J., Hansen, N. B., & Bauer, S. (2008). Assessing the clinical significance of outcomes results. In A. M. Nezu & C. M. Nezu (Eds.), Evidence-based outcome research: A practical guide to conducting randomized controlled trials for psychological interventions (pp. 359–378). New York: Oxford University Press.

Lambert and colleagues provide a brief history of the concept of clinical significance, present various ways of operationally defining the concept, and discuss limits on its use.

Social Constructionism in Psychology

Scarr, S. (1985). Constructing psychology: Making facts and fables for out time. American Psychologist, 40(5), 499–512.

Scarr presents some examples of the social constructionist approach to interpreting research results.

Bias in Interpreting Research Results

Cole, E. R., & Stewart, A. J. (2001). Invidious comparisons: Imagining a psychology of race and gender beyond differences. Political Psychology, 22(2), 293–308.

Gernsbacher, M. A. (Ed.). (2010). Stigma [Special section]. Perspectives on Psychological Science, 5(6), 687–713.

Cole and Stewart the ways in which group comparison research can results in “invidious comparisons” (p. 294) and ways of avoiding such comparisons. The special section of Perspectives on Psychological Science illustrates the problem of inappropriate conclusions drawn from group comparison research in three contexts: research on gender, sexual orientation, and culture.

Interpreting Null Results

Bickman, L., & Athay, M. (2009). The worst of all possible program evaluation outcomes. In A. R. Stiffman (Ed.), The field research survival guide (pp. 174–204). New York: Oxford University Press.

Bickman and Athay discuss null results from three perspectives: factors that cause them, how researchers and others react to them, and how to prevent them.

Frick, R. W. (1995). Accepting the null hypothesis. Memory & Cognition, 23(1), 132–138.

Frick provides guidance on the conditions for accepting the null hypothesis.
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Questions for Review and Discussion



	1.

	What is an expected outcome diagram? How is it used in interpreting the results of research?



	2.

	Describe the functions of inferential statistics in research. What types of decision errors can occur when inferential statistics are used?



	3.

	Describe the inferential problem posed by the use of omnibus statistical tests. How can researchers avoid this problem?



	4.

	Explain the distinction between statistical significance and effect size. What are the advantages of computing effect sizes? How can a small effect size actually indicate a large impact of the independent variable?



	5.

	Explain the distinction between effect size and the practical significance of an effect. How does one determine practical significance? How can small effects have practical significance?



	6.

	Explain the social constructionist viewpoint on scientific knowledge. What does this viewpoint imply for the interpretation of behavioral science data?



	7.

	Describe instances of bias in the interpretation of behavioral science data with which you are familiar. Do these instances represent theoretical or personal bias? What factors might be indicative of bias in the interpretation of research results?



	8.

	What factors should you consider in making valid inferences from research results?



	9.

	Describe the uses of the null hypothesis. What consequences result from the prejudice against the null hypothesis? Why does this prejudice exist?



	10.

	What are the possible sources of Type II errors in research?



	11.

	Describe the criteria for accepting null results as valid.



	12.

	What issues should you consider in identifying the implications of research results for theory, research, and application?



	13.

	Interpretation of results is, perhaps, the most difficult part of research, and it requires some practice. Try this exercise, adapted from Drew (1976):






	a.

	Print a journal article reporting the results of an empirical study. Pick one that covers a topic that interests you, is familiar to you, uses a simple design, and that you find relatively easy to read. You can repeat this exercise with more complex studies as you gain experience.



	b.

	Tape paper over the pages of the Discussion section of the article, which contains the authors’ interpretations of their results.



	c.

	Carefully read the introduction, which presents the background and hypotheses for the study, the Method section, which describes how the research was conducted, and the Results section.



	d.

	Write your own interpretation of the results, considering the authors’ hypotheses, their methodology, their rationale for their hypotheses, and your knowledge of the research topic and of research methods.



	e.

	Uncover the authors’ discussion, and compare your interpretation to theirs. If your interpretation differs, what might have caused the differences?





Part 5
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The knowledge generated by theory and research in the behavioral sciences is often applied in attempts to solve practical problems. Psychotherapies are developed from theory and research on abnormal psychology, workplace interventions derive from theory and research in industrial and organizational psychology, and educational reforms are based on theory and research on the teaching-learning process. Some interventions are directed at bringing about change in individuals or in small groups of people. Other programs are intended to have a broader impact on the general social framework of a city, state, or country. Such broad-based programs include Project Head Start, designed to improve preschoolers’ readiness for our educational system, educational television programs, such as Sesame Street, designed to enhance young children’s basic cognitive and social skills, and school desegregation programs, designed to improve the educational opportunities of minority group students.

Evaluation research, or program evaluation, is the application of social and behavioral research methods to determine the effectiveness of a program or an intervention. Effectiveness can be defined in terms of four questions (Lambert, Masters, & Ogles, 1991):



	•

	To what extent did the program achieve its goals? Goal achievement can be defined relative to a no-treatment or placebo control group or to the effectiveness of some other intervention designed to achieve the same goals.



	•

	What aspects of the program contributed to its success? Most intervention programs are complex, composed of many parts. An evaluation can be conducted to determine which of those parts are critical to the success of the program and which could be eliminated without harming the program’s effectiveness.



	•

	How can the effects of a program be improved? For example, if a successful 10-week program is increased in length to 20 weeks, is there a commensurate increase in benefit?



	•

	How valid is the theory underlying the program? Many interventions are explicitly based on theory, and all include at least an implicit model of the processes by which the program should have an effect. The validity of the theory underlying the program has implications for the generalizability of the program and for interpreting situations in which the program has no effect.




Evaluation research has emerged as a major branch of the behavioral sciences; consequently, only a brief overview of the field can be conducted in a single chapter. In this chapter we examine the five stages of evaluation research—defining the goals of the program, monitoring the implementation of the program, assessing the program’s impact, analysis of the cost efficiency of the program, and utilization of the results of the evaluation. In addition, because an effective intervention implies bringing about change, we conclude the chapter with a discussion of some issues in the measurement of change. More detailed information on theory and process of evaluation research is available in the books in the suggested reading list at the end of this chapter.
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Goal Definition

Every intervention program has goals—it is intended to accomplish something. To evaluate the degree to which a program has attained its goals, those goals must be defined both conceptually and operationally. Goal definition begins with needs assessment, the process of determining that a problem exists and of designing a solution for the problem—the intervention program. An evaluability assessment examines a program to determine the information necessary to conduct an evaluation. An important part of goal definition is the inclusion of goals as defined by all the stakeholders in the program, the people who are affected by the program and its success or failure. Finally, it is important to explicate the theory underlying the program.

Needs Assessment

Before program administrators set goals for their programs, they have to know what needs the program must meet. The needs assessment aspect of goal definition involves identifying the problems that a program must solve and developing possible solutions for it to implement.

Identifying problems. Every intervention program begins with a needs assessment, the determination that a problem exists and that something should be done about it. The determination that a problem exists can derive from many sources. Social indicators are continuing measures of various social phenomena such as crime rates, unemployment rates, admissions to psychiatric care facilities, and so forth. An increase in a negative social indicator, such as crime rates, could lead to the determination that crime is a problem. Problems can also be identified through surveys conducted to assess people’s perceptions of needed community services. Finally, the determination that a problem exists could stem from a policy maker’s intuition that something is wrong. Regardless of the source of the perception of need, careful research should be conducted to verify that a need, in fact,exists. If a program is implemented to solve a nonexistent problem, it cannot be effective: If the problem rate is zero or near-zero, it cannot go any lower. For example,

After a social intervention designed to prevent criminal behavior by adolescents was put in place in a Midwestern suburb, it was discovered that there was a very low rate of juvenile crime … in the community. The planners had assumed that because juvenile delinquency was a social problem nationally, it was a problem in their community as well. (Rossi, Freeman, & Lipsey, 1999, p. 121)

Developing solutions. Once a problem has been identified, a solution—an intervention program—must be developed. Two important considerations in solution development are identifying the client population (the people to be served by the intervention) and the content of the program (the services to be provided to the client population). It is important to identify the client population because if the service is delivered to the wrong people, the problem cannot be solved. For example,

A birth control project was expanded to reduce the reportedly high rate of abortion in a large urban center, but the program failed to attract many additional participants. Subsequently it was found that most of the intended urban clients were already being adequately served and a high proportion practiced contraception. The high abortion rate was caused mainly by young women who came to the city from rural areas to have abortions. (Rossi et al., 2004, p. 104)

To design an effective change program, you must know the causes of the phenomenon to be changed so that you can design the program in ways that can bring about the desired change. Ideally, program design will be based on theory and research that address policy-relevant independent variables and high-utility dependent variables (Ruback & Innes, 1988). Although such theory-based program designs may be common for “micro” level interventions such as psychotherapy and workplace and educational interventions developed by scientist-practitioners, they are not as common for interventions aimed at broader social problems, which are often developed by policy makers not trained in the social and behavioral sciences. Rossi et al. (2004) note that “Defining a social problem and specifying the goals of intervention are … ultimately political processes that do not follow automatically from the inherent characteristics of the situation” (p. 107). For example, in reviewing legislation intended to reduce adolescent pregnancy, the U.S. General Accounting Office “found that none of the pending legislative proposals defined the problem as involving the fathers of the children in question; every one addressed adolescent pregnancy as an issue of young mothers” (Rossi et al., 2004, p. 107).

Evaluability Assessment

Once a problem has been identified and a program has been developed to address the problem, the next step in the evaluation process is evaluability assessment. In this step, the evaluation team identifies the types of information needed to determine how much impact the program had and why it had that level of impact (Wholey, 1987). To conduct an evaluation, the evaluators must know



	•

	The goals of the program, the expected consequences of achieving those goals, and the expected magnitude of the impact of the program on the consequences;



	•

	The theory of the program that links the elements of the program to the expected consequences, explaining how the program will have its effects;



	•

	The implementation guidelines for the program, explaining how the program is to be carried out so that it has the expected consequences; that is, how the theory will be put into practice;



	•

	The resources the program needs to achieve its goals effectively.




During the evaluation process, the evaluation team will collect data on all these issues to understand why an effective program worked and why an ineffective program did not. Evaluations that look only at outcomes cannot answer the question of why a program succeeds or fails. This question is important because a negative evaluation outcome, in which a program appears to have no effect, can have causes other than a poorly designed program; if these other causes of failure can be removed, the program could be effective. Now, let’s look at the process of specifying the goals of the program; the issues of theory, implementation, and resources will be considered shortly.

Goal specification. To evaluate the success of a program, you must be able to measure goal attainment; to be measurable, goals must be clear, specific, and concrete. Most programs have some kind of statement of goals in the form of a mission statement, public relations materials, or part of the funding application. However, Weiss (1998), points out that not all programs have clear goal statements. In that situation

if the evaluator asks program staff about goals, they may discuss [goals] in terms of the number of people they intend to serve, the kinds of service they will offer, and similar process information. For program implementers, these are program goals in a real and valid sense, but they are not the primary currency in which the evaluator deals. She is interested in the intended consequences of the program.

Other programs have goal statements that are hazy, ambiguous, or hard to pin down. Occasionally, the official goals are merely a long list of pious and partly incompatible platitudes. Goals, either in official documents or program managers’ discussion, can be framed in such terms as improve education, enhance the quality of life, improve the life chances of children and families, strengthen democratic processes. Such global goals give little direction for an evaluator who wants to understand the program in detail. (p. 52; italics in original)

In such cases, it becomes part of the evaluation researcher’s job to elicit specific measurable goals from the program’s staff.

To illustrate the process of goal specification, let’s take the example of the goal improve education. As shown in Box 18.1, there can be many viewpoints on what constitutes educational improvement. Every program involves a variety of stakeholders, and, as we discuss shortly, every stakeholder group can have a different set of goals for the program. Potential stakeholders in educational programs include the school board, school administrators, teachers, parents, and students. So, from the students’ viewpoint, educational improvement can have many possible meanings, each of which, such as interest in the material, can have several behavioral consequences. Each consequence can, of course, be measured in several ways. If this process of goal specification sounds familiar, look back at Figure 5.2, which dealt with the process of refining a topic into a research question. In each case, the researcher is trying to move from generalities to specifics. One difference is that while the typical research project focuses on one or a few research questions, the evaluation research project seeks to assess as many of the program’s goals as possible.


Box 18.1 Goal Specification

A broadly stated goal can have many different meanings depending on the point of view taken and how it is operationally defined.

Goal

“Improve education”

Possible Points of View

School board

School administrators

Teachers

Parents

Students

Possible Meanings of “Improve Education” for Students

Students enjoy classes more

Students learn more

Students can apply what they have learned

Students show more interest in school

Possible Behavioral Indicators (Operational Definitions) of Increased Interest

Students participate more in class discussion

Students ask more question

Students do outside reading

Students talk to parents about their course



Figure 18.1 shows the issues to consider in goal specification (Weiss, 1998). Each abstract goal must be specified in terms of specific consequences that can be operationally defined. Consequences can fall into three categories: knowledge, or what clients should know as a result of the program; attitudes, or what clients should believe as a result of the program; and behaviors, or what clients should do as a result of the program. Measures must then be selected or developed for each specified consequence. The specification process must also lay out the expected impact the program will have on each measure. Impact specification consists of stating the expected timing of effects, magnitude of effects, and durability of effects.

[image: image]

FIGURE 18.1

Program Goals, Consequences, and Impact.

A program can have many consequences, the impact of which can be assessed in terms of their timing, magnitude, and durability.

Timing concerns when during the course of a program an effect should occur. Consider, for example, Figure 18.2, which shows the cumulative percentage of psychiatric patients rated as improved as a function of the number of therapy sessions. If one defined program success as improvement in at least 50% of the patients, then a psychotherapy program would require at least 10 sessions to be successful; if the success criterion was improvement in 75% of the patients, then at least 26 sessions would be required to meet that success criterion. Magnitude concerns the question of how much of an impact a program should have, or the effect size of the program. As with other research, the smallest effect size that would have practical significance should be specified for each measure. Durability concerns the question of how long the effects should last after clients leave the program: Should the effect be permanent or temporary? Should the magnitude of the effect stay the same after the client leaves the program, or should it be expected to diminish? If it should diminish, at what minimum level should it be maintained? What is a reasonable follow-up period over which to assess the maintenance of effects?

A final aspect of goal specification is determining the relative importance of the goals and their consequences. In any program, some goals are going to be more important than others, and within goals some consequences are going to be more important than others. Specifying the relative importance of goals is necessary for two reasons. First, the resources for conducting the evaluation might not support the assessment of all goals or of all consequences of a goal. Agreement on the relative importance of goals and consequences allows the evaluation team to focus on the most important ones. Second, if the evaluation finds that some goals have been achieved and others not, determining the degree of program success can be based on the relative importance of the attained versus nonattained goals. Getting people to specify the relative importance of goals and consequences can be a difficult process, but there are standard techniques to facilitate the process (see, for example, Edwards & Newman, 1982).
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FIGURE 18.2

Relation of number of Sessions of Psychotherapy and Percentage of Patients Improved.

How successful a program appears to be may be a function of when the outcomes are measured. (Adapted from Howard, Kopta, Krause, & Orlinski, 1985)

Proximal versus distal program outcomes. In considering the consequences or outcomes of a program, it can be useful to distinguish between proximal and distal outcomes. Proximal outcomes are direct effects of the program and can be expected to occur while the clients are taking part in the program. Distal outcomes are indirect effects of the program and occur only after the client has completed the program, occur in environments not controlled by the program, or occur at a higher level of analysis than that addressed by the program. Consider, for example, the hypothetical sex education program diagrammed in Figure 18.3. The program is designed to increase teenagers’ sexual knowledge and to induce more positive attitudes toward using contraception. These knowledge and attitude changes represent proximal outcomes. Changes in knowledge and attitudes are expected to result in changes in sexual and contraceptive behavior, which can also be considered reasonably proximal effects of the program, but are also somewhat distal because the program cannot affect them directly. More distal expected outcomes are fewer pregnancies among the program’s clients, a lower overall teenage pregnancy rate, and lower rates of sexually transmitted diseases.

Distal outcomes are also called social impact outcomes (Kazdin, 2003) because they take place in the client’s broader social environment outside the program and are often reflected in social indicators. Because distal effects take place outside the scope of the program, they can be considered indicators of the program’s ecological validity, answering the question of whether the program affects clients’ behavior outside the limited environment of the program itself. For example, no matter how much the sex education program changed its clients’ sexual knowledge, if that knowledge does not result in behavioral changes, the program has been ineffective in terms of society’s concerns about teenage sexual health. This example also indicates a limitation on a program’s ability to bring about distal effects: Not all causes of the distal effect are under the program’s control. For example, it is not only teenagers’ sexual and contraceptive knowledge and attitudes affect their sexual and contraceptive behavior—so do those of his or her sexual partner, who may not be not included in the program. Despite this problem, however, intervention programs can have significant distal effects (Kazdin, 2003).
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FIGURE 18.3

Theory of Program Effects for Hypothetical Sex Education Program.

The program is designed to change sexual and contraceptive knowledge and attitudes, which are expected to affect behavior and thereby improve sexual health.

The role of stakeholders. As noted earlier, every intervention program has stakeholders who have interests in the outcome of the program. Common stakeholder groups in a program include (Rossi et al., 2004):



	•

	Policy makers who decide whether the program should be started, continued, expanded, curtailed, or stopped;



	•

	Program sponsors, such as government agencies and philanthropic organizations, that fund the program;



	•

	Program designers who decide on the content of the program;



	•

	Program administrators who oversee and coordinate the day-to-day operations of the program;



	•

	Program staff who actually deliver the program’s services to its clients;



	•

	Program clients who use the services of the program;



	•

	Opinion leaders in the community who can influence public attitudes toward the program and public perceptions of its success or failure.




Each of these groups can have different, and sometimes conflicting, goals and expected consequences for the program. To take a simple example, Edwards and Newman (1982) describe the decision to select a site for a drug abuse treatment program. In terms of relative importance, the program staff rated good working conditions—such as large offices, commuting convenience, and availability of parking—as being about twice as important as easy access for clients, which they rated as being about twice as important as adequate space for secretaries. It would not be surprising if two other stakeholder groups—the clients and secretaries—rated the relative importance of these aspects of the site differently. A successful assessment requires that the evaluation team identify all the stakeholder groups, determine their goals and expected consequences for the program, and resolve conflicts in goals and in the relative importance of goals. Failure to do so can result in a situation that will allow a stakeholder group that doesn’t like the outcome of the evaluation to reject it as flawed. As Weiss (1998) notes, this aspect of the evaluation requires that evaluators have excellent negotiation and mediation skills.

The role of program theory. As shown in Figure 18.4, the theory of a program specifies the kinds of treatments clients should receive. The theory also specifies the expected outcome of the treatment in terms of variables relevant to the theory and those relevant to the program’s goals. Finally, the theory specifies the moderating variables that can limit the effectiveness of the treatment and the mediating variables that come between the treatment and the outcome. For example, Hackman and Oldham’s (1980) model of job design describes interventions that should lead to improved work motivation and job satisfaction. However, the model also specifies that these effects will be found only for people who have the skills required to do the job well and who expect to get high levels of satisfaction from doing their jobs. These worker characteristics moderate the effect of the treatment. As you can see in Figure 18.3, sexual and contraceptive knowledge, attitudes, and behavior are mediator variables that come between the treatment and its expected effects: The treatment changes knowledge and attitudes, which change behavior, which in turn affects sexual health.
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FIGURE 18.4

Role of Program Theory in Evaluation.

The theory specifies the treatment and the variables that moderate and mediate the effect of the treatment on the program’s expected outcomes.

An intervention program can be designed around an existing theory, or the theory might be implicit in the components and goals of the program. In the latter case, the evaluation team must help the program’s designers, administrators, and staff explicate the theory. Conducting a theory-based evaluation requires the measurement of estimator variables, such as those shown in Figure 18.3, as well as measurement of the program’s consequences and, in some cases, measurement or manipulation of program policy variables as independent variables. As you will recall from Chapter 5, policy variables are aspects of the situation that program administrators can manipulate, whereas estimator variables are outside administrators’ control but still affect program outcomes. Estimator variables are often psychological states, as illustrated by the more proximal outcomes in Figure 18.3, and, as shown in the figure, mediate the impact of treatment.

Including the program theory in the evaluation has several advantages (Chen, 1990; Weiss, 1998). First, if the program is based on an existing theory, the program functions as a test of the validity of the theory, as in the action research model described in Chapter 2. Second, testing the effects of the various components of the program allows one to determine which components are necessary to accomplish the goals of the program and which are not. Eliminating unneeded components can reduce the cost of the program. Third, the theory should specify the conditions necessary for the program to bring about its intended effects, as does Hackman and Oldham’s (1980) model of work redesign. If the conditions necessary for the success of the program are not met, the program cannot succeed. Finally, if a program is not effective, the theory might suggest reasons why. For example, a program might not have had its intended effects on the estimator variables that were supposed to affect the dependent variables. If the hypothetical program illustrated in Figure 18.3 did not result in a lower pregnancy rate, perhaps the program did not have the intended effect on the participants’ sexual and contraceptive knowledge or behavior.
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Program Monitoring

A program must be carried out as designed; otherwise, it will not have its intended effects. Program monitoring involves continuing assessment of how well the program is being implemented while it is being carried out. This process is also called process evaluation or formative evaluation because monitoring evaluates the process or form of the program, in contrast to summative evaluation, which addresses the overall effectiveness of the program relative to its goals. In the following sections, we briefly examine three major aspects of program monitoring—delivery of services to the intended client (or target) population, program implementation, and unintended effects—and we consider the implications of program monitoring for carrying out the program and for the evaluation process.

The Target Population

Every program is designed to have an effect on a particular group of people, such as adolescents or substance abusers. If a program is not reaching the members of this target population, it cannot affect them. The fact that a program has been established does not mean it is reaching its target population; a program should therefore include an advertising component to ensure that members of the target population know about the program and an outreach component to persuade them to make use of the program (Rossi, Lipsey, & Freeman, 2004).

Once potential clients are aware of the program and begin to use it, there can be problems of bias in accepting people into the program. It is not uncommon for programs to enroll clients selectively, leaving some subgroups of the target population unserved. Selective enrollment usually operates to ensure that only those potential clients who appear most likely to benefit from the program or with whom the program staff feel most comfortable enter the program. This process has three consequences. First, not all the people in need of the program’s services receive them, and those who do receive the services may need them less than those not selected. Second, selective enrollment threatens the internal validity of the evaluation. Evaluations frequently use members of the target population who are not enrolled in the program as the control group in an experimental or quasi-experimental research design. If the characteristics of the program enrollees differ from those not enrolled, these characteristics are confounded with the treatment and control conditions of the research design, presenting alternative explanations for the outcome of the evaluation. Finally, selective enrollment threatens the generalizability of the program: If the evaluation finds the program to be effective but the program enrolls only a subgroup of the target population, there is no way of knowing if it will be effective for the other members of the target population. For example, would a pregnancy prevention program that is effective for European American teenagers also be effective for members of minority groups? There is no way to know unless minority group members are included in the program when it is carried out and evaluated.

These potential problems mean that the evaluation team must check to ensure that the program is reaching all members of the target population. This checking starts with the program goals: Whom is the program supposed to serve? The team can then review program records and interview clients to determine the characteristics of clientele being served. These characteristics can be checked against the program goals and against results of surveys of potential clients not enrolled in the program. If the enrolled clients differ from the target population described in the goals or from unenrolled potential clients, the team must modify the program to reach these groups.

Program Implementation

The assessment of program implementation deals with the question of whether the program is being carried out as designed: that is, to compare what is actually happening in the program to what is supposed to happen. A program consists of a specific set of experiences that each client undergoes; if clients are not receiving these experiences, the program is not being implemented properly. For example, Feldman, Caplinger, and Wodarski (1983) evaluated the effectiveness of two treatment programs for antisocial youths. The programs organized youths into groups supervised by an adult leader. One program used traditional group social work, focusing on group processes, organization, and norms, whereas the other program used behavior modification techniques, using reinforcement contingencies to change behavior. A third, minimal-treatment “program” was actually a placebo control condition, in which no structured intervention was supposed to take place. However, process evaluations indicated that only 25% of the leaders in the group social work program and 65% of the leaders in the behavior modification program implemented their treatments correctly. In addition, 44% of the leaders in the placebo program carried out some form of systematic intervention. It was not very surprising, therefore, that the summative evaluation found few differences in the effects of the three treatment programs. This section briefly examines three aspects of implementation: sources of implementation failure, assessing implementation, and client resistance to the program.

Sources of implementation failure. There are a number of potential sources of implementation failure. One is a lack of specific criteria and procedures for program implementation. Every program should have a manual that describes the program’s procedures, techniques, and activities in detail. The manual can also provide the evaluation team with a basis for determining the degree to which the program is being implemented. A second potential source of implementation failure is an insufficiently trained staff. The staff must be thoroughly trained and tested on their ability to carry out the program as described in the manual. Third, inadequate supervision of staff provides opportunity for treatments to drift away from their intended course. Any program must, to some degree, be tailored to each client’s needs; however, it cannot be tailored to the extent that it departs from its intended form.

A fourth source of failure can arise in situations in which a novel treatment program is implemented with a staff who do not believe in its effectiveness, who are used to doing things differently, or who feel threatened by the new procedure. Such a situation can lead to resistance to or even sabotage of the program. For example,

A state legislature established a program to teach welfare recipients the basic rudiments of parenting and household management. The state welfare department was charged with conducting workshops, distributing brochures, showing films, and training caseworkers on how low-income people could better manage their meager resources and become better parents.…

Political battles [among stakeholder groups] delayed program implementation. Procrastination being the better part of valor, no parenting brochures were ever printed; no household management films were ever shown; no workshops were held; and no caseworkers were ever trained.

In short, the program was never implemented.… But it was evaluated! It was found to be ineffective—and was killed. (Patton, 2008, pp. 309, 310)

Assessing implementation. The assessment of implementation is not an easy matter. Programs are complex, and absolute criteria for correct implementation are rarely available. Nonetheless, criteria for deciding whether a program has been properly implemented must be established, even if they are somewhat arbitrary (Kazdin, 2003). For example, Feldman et al. (1983) randomly sampled and observed meetings held by group leaders during three phases of their treatment programs for antisocial youth.

The observers [who were unaware of treatment condition] were asked to mark which of three leadership styles best exemplified each leader’s behavior. Respectively, the selection categories described leader behaviors that typically were associated with the minimal, behavioral, and traditional methods of group treatment.…

A treatment method was considered to be unimplemented when the observer recorded the proper leadership style for none or only one of the three treatment periods. In contrast, an implemented method was one in which the group leader properly applied the assigned method for at least two of the three treatment periods that were observed. (Feldman et al., 1983, p. 220; italics in original)

As in the case of the goals and desired consequences of the program, implementation criteria should be established in consultation with stakeholder groups to ensure that all points of view on proper implementation have been considered (Patton, 2008).

Client resistance. Resistance to a program can come not only from staff, but also from clients and potential clients (see, for example, Harvey & Brown, 1996; Patton, 2008). For example, many members of disadvantaged groups distrust programs sponsored by government agencies and other “establishment” groups, and so may be suspicious of the goals of the program and reluctant to take part. Resistance also arises when people are uncertain about the effects of the program, resulting from anxiety over having to deal with the unfamiliar new program and, in some cases, disruption of daily routines. The structure and implementation of the program can also arouse client resistance or reluctance to use the services. Some of these factors include



	•

	Inaccessibility, such as a lack of transportation, restricted operating hours, or locating the service delivery site in an area that clients perceive as dangerous;



	•

	Threats to client dignity, such as demeaning procedures, unnecessarily intrusive questioning, and rude treatment;



	•

	Failure to consider the clients’ culture, such as lifestyles, special treatment needs, and language difficulties;



	•

	Provision of unusable services, such as printed materials with a reading level too high for the clients or with a typeface too small to be read by visually impaired clients.




Client resistance can be reduced by taking two steps (Harvey & Brown, 1996; Patton, 2008). The first is including all stakeholder groups in the design of the program to ensure that all viewpoints are considered. Focus groups (see, for example, Puchta, 2004) can be used for this purpose by providing members of stakeholder groups with information about the goals and structure of the program and soliciting their comments and suggestions. The program can then be modified to address concerns the group members raise. Second, informational programs can alleviate potential clients’ uncertainties about the program by explaining any unchangeable aspects of the program that caused concern for members of the focus groups. Focus groups can also suggest ways to present the information that will facilitate acceptance of the program by members of the target population. Even when these steps have been taken, however, process evaluations should include assessment of clients’ perceptions of the program and the sources of any reservations they express about it.

Unintended Effects

Every program is intended to bring about certain effects, as defined by its goals and their expected consequences. Programs also bring about unintended effects, and one function of process evaluation is the identification of these side effects (Weiss, 1998). Campbell (1969b) described a classic case of unintended effects. In 1956 the governor of Connecticut ordered the state police to crack down on speeders and encouraged judges to suspend the driving licenses of offenders as a way of reducing highway deaths. As the broken line in Figure 18.5 indicates, the program was successfully implemented: The number of speeding violations declined after the program was started. However, the two solid lines in Figure 18.5 suggest the program had at least two unintended negative consequences: Fewer drivers charged with speeding were found guilty, and the frequency of people driving with a suspended license increased.
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FIGURE 18.5

Intended and Unintended Effects of an Intervention.

The Connecticut speeding crackdown had its intended effect of decreasing the number of speeding violations (broken line) but had the unintended effect of more “not guilty” verdicts when speeding tickets were challenged in court and more arrests for driving with a suspended license. (Data from D. T. Campbell, 1969b)

In the worst case, unintended effects can exacerbate the problem a program was intended to alleviate. For example, there have been a number of programs designed to reduce problem behaviors, such as delinquency and alcohol and tobacco use, among adolescents. Dishion, McCord, and Poulin (1999) conducted a series of evaluations of one such program that used a group-based format to promote prosocial goals and self-regulation of behavior among teenagers. Although “many of the short-term effects were quite positive” (Dishion et al., 1999, p. 757), Dishion et al. found that over a 3-year follow-up period, the teens in the intervention group were more likely than those in a placebo control group to increase their tobacco and alcohol use and to engage in delinquent and violent behavior. In addition, the teenagers “with the highest initial levels of problem behavior were more susceptible to the [unintended negative] effect” (Dishion et al., 1999, p. 758).

Unintended positive effects are also possible but are, perhaps, less likely to be reported because they are not defined as problems. Process evaluation must be able to identify unintended effects, both positive and negative. Because these effects often cannot be identified in advance, the evaluation team must conduct observations, personal interviews, and surveys with all stakeholder groups throughout the course of the program in order to detect them.

Program Monitoring and Program Development

Program monitoring is conducted to ensure that the program is being carried out as designed and to identify departures from the design. If problems are noted, program administrators will take steps to correct them. While these corrections are good for the program and, indeed, are the desired outcome of process evaluation, they can create a dilemma for the summative evaluation. On the one hand, corrections ensure proper implementation of the program, so the summative evaluation can determine the effectiveness of the program as designed. On the other hand, summative data collected while the program was off track may have to be discarded as “bad,” not reflecting the true effects of the program. Discarding data not only offends the aesthetic sense that most researchers have concerning the proper conduct of research, it also means additional work: The discarded data must be replaced by collecting data from clients of the revised program. However, such “bad” data need not always be discarded. These cases can be considered to represent the effects of an alternate form of the program that can be compared to the effects of the program as designed. For example, if improper implementation led to the omission of a component from the program, the data from that version of the program, when compared to the full program, can indicate the importance of the component: If both versions of the program are successful, then the omitted component is not a necessary part of the program.
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Impact Assessment

The impact assessment stage of evaluation research addresses the question of how much effect the program had on its clients in terms of achieving its goals. Data are collected and analyzed in order to make a summative evaluation of the program’s effect. Four aspects of impact assessment are the criteria for evaluating the impact of a program, designs for answering the questions posed in evaluation research, choice of research methods, and interpretation of null results.

Criteria for Evaluating Impact

What standards can one use to decide whether a program is effective or ineffective? Kazdin (2003) suggests several sets of criteria, outlined in Box 18.2: the degree of change brought about by the program, the importance of the change, the costs of the program, and the acceptability of the program to stakeholders.


Box 18.2 Categories of Evaluation Criteria

Degree of Change

Importance of Change

Proportion of clients who meet goals

Number of goals achieved per client

Durability of outcome

Costs of the Program

Administrative Costs

Length of treatment

program Method of providing treatment

Required qualifications of staff

Costs to clients

Monetary

Negative side effects of program

Costs to staff

Workload

Other sources of stress

Acceptability of Program to Stakeholders

Clients

Staff

Administrators

Sponsors (funding agencies)

Advocacy groups for the client population

Note: Adapted from Kazdin, 2003



Degree of change. The simplest way of looking at program impact is in terms of the degree of change brought about relative to each of the goals and desired consequences of the program. The change experienced by each client of the program relative to a goal can be averaged across clients to provide an index of the program’s effect on that goal. The mean change can be tested for statistical significance to determine if it represents real change, and can be compared to the mean change found in a control group to determine if the program had an effect over and above those of history, maturation, and so forth (see Chapter 7). In addition, you can calculate an effect size index as an indicator of the degree of a program’s effect.

However, be cautious in using mean change as an indicator of a program’s effect: A group average can obscure individual differences in response to a treatment. For example,a program could have positive effects for some clients and negative effects for others, leading to no change on the average. Conversely, a program that had large effects for some clients but little effect for the rest could result in a statistically significant mean change. It is therefore useful to supplement analyses of mean change with other indicators of effectiveness, such as the percentage of clients who show an important degree of change.

Importance of the change. As noted in Chapter 17, neither statistical significance nor effect size necessarily says anything about the practical importance of an effect. Program administrators are most likely to define effect importance in terms of the percentage of clients who meet the program’s goals: The more clients who meet the goals, the more effective the program (Jacobson & Truax, 1991; Kazdin, 2003). Goal attainment can be operationally defined either in terms of meeting some preset criterion of improvement or relative to the level at which an outcome is found in a criterion population. For example, Klosko, Barlow, Tassinari, and Cerny (1990) compared the effects of psychotherapy and medication for panic attacks with two control groups. The two treatments brought about the same amount of change in terms of mean scores on a set of outcome measures. However, using an absolute measure of improvement—zero panic attacks over a 2-week period—87% of the psychotherapy group had improved compared to 50% in the medication group and 36% and 33% in the two control groups.

Jacobson and Truax (1991) suggest three possible ways of operationally defining improvement relative to a criterion population. Under the first definition, a client would be considered improved if his or her outcome score fell outside the range of scores of an untreated control population, with “outside the range” defined as two or more standard deviations above the mean of the untreated group. That is, improvement is defined as no longer needing the program; for example, a psychotherapy patient improves to the point of no longer being considered dysfunctional. Under the second definition, the score of a client determined to be improved would fall within the rage of scores of a population not in need of treatment, with “within the range” defined as no more than two standard deviations below the mean of the criterion group. That is, improvement is defined in terms of joining the criterion population; for example, a psychotherapy patient improves to the point of being considered “normal.” Under the third definition, the score of a client determined to be improved would fall closer to the mean of the population not in need of treatment than to the mean of the population in need of treatment. That is, a client may improve but still need treatment. Nezu and Perri (1989) used the second definition to evaluate the effectiveness of a treatment for depression and found that 86% of the treated clients scored within the normal range on a commonly used measure of depression compared to 9% of the members of an untreated control group.

A second indicator of the importance of the change brought about by a program is the number of goals achieved. Most programs have multiple goals, and a more effective program will achieve more of its goals or at least more of its goals defined as important. For example, the evaluation of the first year of Sesame Street found the program did not meet one of its stated goals: The “achievement gap” (disadvantaged children’s doing less well in primary school than better-off children) it was designed to reduce increased rather than decreased. Yet the skill levels of the disadvantaged children did improve, which itself could be considered a significant accomplishment of the program, especially given its relatively low cost (Cook et al., 1975).

A third indicator of importance is the durability of the outcomes. It is not unusual for program effects to decay over time, with the greatest effect being found immediately after completion of the program. For this reason, every program evaluation must include appropriate follow-up data to determine the long-term effects of the program. Evaluation of goals that are distal in time, such as the academic effects of preschool enrichment programs, may require very long-term follow-ups. Follow-up research can be arduous because it may be difficult to locate clients once they complete the program and to keep track of members of control groups. Nonetheless, follow-ups are essential for evaluating the effectiveness of a program (Dishion et al., 1999).

Costs of the program. A second set of factors to consider in evaluating a program is its costs. We will discuss cost-efficiency analyses later; for the present let’s consider some types of costs that can be assessed. Perhaps the most obvious source of costs is the monetary cost of administering the program: the number of dollars the funder must lay out to provide the treatment. Although these costs are best assessed by accountants, program evaluation research can investigate a number of factors that can affect them, such as the optimum length of treatment. If a 13-week program has essentially the same effect as a 26-week program, then twice as many clients can be served in a year at the same cost. Another factor affecting the cost of a program is the method of providing treatment. For example, group treatment that is just as effective as individual treatment can be provided at less cost. A third testable cost factor is the required level of professional qualification of the staff. Does effective treatment require staff with doctoral degrees, or will staff with master’s level training or even nonprofessional staff suffice? The higher the technical qualifications of the staff, the more they must be paid and the more the program costs. A number of highly successful programs, such as Alcoholics Anonymous, are run by nonprofessionals.

Programs also entail costs to clients. Some are monetary costs directly related to program participation, such as any fees or deposits the program requires and the cost of transportation to the program site. Other monetary costs are indirect, such as child care costs while a client attends the program. Other costs might be psychological or social in nature, such as lowered self-esteem from perceiving oneself as being in need of help, impolite treatment by program staff, frustrations caused by red tape and understaffing, and disruptions of one’s day-to-day life caused by attending the program. Finally, do not overlook costs to staff, especially in terms of negative side effects of providing services. An understaffed program can quickly result in high levels of stress for the staff, and constantly having to deal with troubled and sometimes frustrating clients can lead to burnout.

Acceptability of the program. A program can be highly effective in terms of bringing about the intended changes, but if potential clients don’t like the program, they will not use it. Similarly, if a program is perceived to be unpleasant to work in, it will be difficult to recruit well-qualified staff. The acceptability of the program to other stakeholders can also affect its viability. Patton (2008), for example, tells of a parenting skills training program for low-income families that was opposed by leaders of welfare rights organizations who perceived it as an unwarranted interference in people’s lives. It is therefore very important for evaluation research to assess the acceptability of a program to all stakeholder groups. Information on sources of dissatisfaction can be used to improve the program, and comparison of two programs that are equally effective on other criteria could find that one is more acceptable, and therefore more likely to be used, than the other. Without utilization, even the best designed program will be a failure.

Answering Research Questions

As we noted at the beginning of this chapter, evaluation researchers can ask four questions about a program. Following Kazdin (2003), we describe these designs in the context of psychotherapy outcome research, but they apply to the evaluation of any type of program.

Is the program effective? This is, of course, the most basic question in program evaluation. It is usually addressed using the program package design in which the program is compared to a no-treatment or waiting-list control group. The concept of “program package” acknowledges that programs are often complex, consisting of several aspects or components that could be investigated separately. However, this strategy ignores those complexities, looking at the effects of the program as a whole. The comparative outcome design is used to compare the effectiveness of two different programs that have the same goals, addressing the question of which program is more effective, and includes a control condition against which to evaluate the effects of both programs. For example, the Klosko et al. (1990) study described earlier compared the effectiveness of psychotherapy and medication as treatment for panic disorder to two control conditions.

What aspects of the program are important? A complex program might have some components that are required for it to be effective and other components that contribute little or nothing to its effectiveness. The dismantling design tests the necessity of including a component in a program by comparing a client group that experiences a version of the program which includes that component to a client group that experiences a version of the program which does not include that component. For example, Nezu and Perri (1989) compared two versions of a social problem-solving treatment for depression—one that consisted of the entire treatment program and one that omitted a component that the theory the treatment was based on postulated was important for success of the treatment—and a waiting-list control group. They found that at the end of treatment, 86% of the people who had experienced the full treatment could be classified as non-depressed, compared to 43% of the people who experienced the partial treatment, and 9% of the members of the group. These results supported the importance of the omitted component of the treatment program.

The client and program variation design addresses issues such as whether a program is equally effective for all client groups or whether it is equally effective if implemented in different ways, such as with professional versus nonprofessional staff. For example, Kadden, Cooney, Getter, and Litt (1989) hypothesized that alcoholics with different levels of psychological impairment would respond better to different types of treatment programs. They postulated that patients with lower degrees of impairment would benefit more from group therapies in which they interacted with each other, whereas patients with greater degrees of impairment would benefit more from coping-skills training that emphasized relapse prevention. Kadden et al. compared high-and low-impairment patients and the two types of treatment in factorial design and found an interaction that supported their hypothesis: The patients who underwent the treatment that the researchers thought was more appropriate to their level of impairment drank less over a 6-month period than the patients who underwent the treatment that the theory suggested would be less appropriate.

How can the program be improved? Even effective programs can sometimes be improved, and two designs can be used to evaluate the effects of program changes. With the constructive design, a component is added to a successful program to determine if the addition will improve goal attainment. In parallel to the dismantling design, a client group exposed to the expanded program is compared to a client group undergoing the standard program; a no-treatment or waiting-list control group can also be included in the design. Rather than varying the content of a program, the parametric design varies the degree to which clients experience a component of the program. For example, a short version of the program might be compared to a long version, or a version in which clients participate three times a week might be compared to one in which clients participate once a week.

How valid is the theory of the program? The validity of the theory underlying a program can be evaluated by any of these designs if the effects of theoretically relevant variables are assessed. For example, theoretically relevant estimator variables can be assessed as part of a treatment package or comparative design to see if they have the mediating effects hypothesized by the theory. Theoretically relevant policy variables can be manipulated in the other four designs, and theoretically relevant client variables can be included in a client variation design. Therefore, the effectiveness of a program and the validity of the theory underlying it can be tested simultaneously in an action research paradigm.

Research Designs

The minimum requirement for an evaluation research study is a 2 × 3 factorial design with a treatment group and a control group assessed on the dependent measures at three points: pretreatment, at the end of treatment, and a follow-up at some time after the end of treatment. The pretest ensures that the treatment and control groups are equivalent at the outset of the research and provides a starting point against which to assess the impact of the program. The follow-up is conducted to determine the extent to which the effects of the program endure over time. Depending on the goals of the research, there can, of course, be more than two groups and additional assessments can be made during treatment and at multiple follow-ups.

Any of the research designs discussed in Chapters 9 through 14 can be used to evaluate a program, but quasi-experimental designs predominate. In a review of reports of 175 published program evaluations, Lipsey, Crosse, Dunkle, Pollard, and Stobart (1985) found that 39% used quasi-experiments, almost all of which were nonequivalent control group designs, 19% used true experiments with program participants randomly assigned to treatment and control groups, and 11% used pre-experimental designs that consisted of a pretest and a posttest of a treatment group but had no control group. The remaining studies were equally divided among qualitative evaluations, studies that had no pretest, and subjective evaluations. This section briefly overviews some of the issues involved in choosing among the various research designs.

True experiments. In principle, the true experiment is the ideal strategy for evaluation research because it can most definitely determine if the program caused any changes that are observed among the program’s clients (Posavac & Carey, 2007; Rossi et al., 2004). However, as Lipsey et al. (1985) found, it is infrequently used for evaluation purposes, perhaps because many practitioners perceive controls used in true experiments, such as random assignment of participants to conditions and control of situational variables, to be impractical to implement under the natural setting conditions in which programs operate (Boruch, 1975). However, as noted in Chapter 10, field experiments are quite often used in research in general and can also be used for program evaluation; Boruch (1975), for example, lists over 200 program evaluations that used experimental designs. In addition, many programs—such as psychotherapy, substance abuse treatment, and educational programs—are carried out in relatively controlled environments such as clinics and schools that are amenable to random assignment of people to conditions and to experimental control over situational variables.

There are, however, also situations that, while offering less control over situational variables, allow random assignment of people to conditions (Shadish, Cook, & Campbell, 2002; Posavac & Carey, 2007). For example:



	•

	When program resources are scarce and not all potential clients can be served, randomly choosing who enrolls in the program may be the fairest way of allocating the resources because determining who is most in need might be virtually impossible. Consider, for example, the lotteries that some colleges and universities hold to allocate rooms in dormitories for which there are more applicants than spaces.



	•

	Scarce program resources can result in a first-come, first-served approach to allocating resources, and people are put on a waiting list until there is space for them in the program. In such a situation, assignment to treatment or the waiting list might be quasi-random, leading to the use of people on the waiting list as a control group, as in much psychotherapy research.



	•

	Other forms of natural quasi-randomization can also occur, such as when patients admitted to a hospital or other in-patient treatment facility are assigned to wards or other units. Different versions of a program can be instituted in different units and other units used as control groups.



	•

	Sometimes people have no preference among alternative versions of a program and so they essentially give permission to be randomly assigned.In some situations, there is a legitimate power basis for randomly assigning people to conditions, such as when an organization development intervention is conducted. Employers have the authority to make reasonable changes in employee working conditions or procedures and so can randomly assign people to experimental and control conditions of an intervention.




When planning an evaluation, always be alert to aspects of the program that might allow random assignment of clients to conditions and permit the control extraneous variables. The knowledge about causality gained from a true experiment is usually well worth any inconvenience its use engenders.

Quasi-experiments. The quasi-experiment, especially the nonequivalent control group design, is the most commonly used evaluation research strategy (Lipsey et al., 1985), perhaps because of the ease with which educational, industrial, and similar interventions can use one natural unit, such as a classroom, as a treatment group and another natural unit as a control group. This convenience comes, however, at the cost of not being completely able to rule out preexisting differences between the groups as alternative explanations for the results of the evaluation (see Chapter 10). Another reason for the extensive use of quasi-experiments in evaluation research is that many evaluations are designed and conducted after a program has been instituted rather than being built into the program. Consequently, control groups must be formed after the fact and constructed so that they can be used to rule out alternative explanations for the program’s effect. Cordray (1986) calls these designs patched-up quasi-experiments (see Chapter 10) because the control groups are selected in ways that patch over holes in the internal validity of the research.

Threats to internal validity. Experiments and quasi-experiments are designed to avoid as many of the threats to internal validity discussed in Chapter 7 as possible. However, evaluation researchers must also be sensitive to potential internal validity problems that arise from the nature of evaluation research. A key issue to consider is the composition of the control or comparison group against whom the treatment group’s progress will be assessed. Consider, for example, the case of two evaluations of the same school intervention program for low-income students that came to opposite conclusions about the program’s success (Bowen, 2002). In a discussion of those evaluation studies, Bowen points out that one source of the differing conclusions might have been the composition of the control groups the researchers used. One of the research groups took a quasi-experimental approach with two comparison groups: all the students in the school district who were not enrolled in the program and just the low-income students in the district. However, it turned out that both of these groups differed from the students in the program being evaluated on racial/ethnic group membership, family income, or family background. The other research group took advantage of the fact that there were more eligible applicants for the program than there were spaces available. Because the state law that created the program required that students be randomly selected into the program in such a case, the researchers used the students who had not been selected for the program as their control group. The selection rule mandated by state law had essentially created a true experiment for researchers, with students being randomly assigned to either the treatment group (those selected for the program) and a control group (those not selected). The researchers who conducted the quasi-experiment concluded that the program had had no effect whereas the researchers who conducted the true experiment concluded that the program was successful. Had the first study been the only one conducted, the program would have been deemed a failure.

Additional threats to internal validity of evaluation studies can develop during the course of the program (Shadish et al., 2002). Four of these threats affect only the control group, so their effects are sometimes referred to as control group contamination. One such problem is treatment diffusion: Members of the control group learn about the treatment from members of the treatment group and try to apply the treatment to themselves. For example, while conducting an evaluation of the effectiveness of a Students Against Drunk Driving (SADD) program, Klitzner, Gruenewald, Bamberger, and Rossiter (1994) found that students at one of the control schools had formed their own SADD group. This problem can be avoided in quasi-experiments by using treatment and control groups that are geographically separated and unlikely to communicate, as was done by Greenberg (1990) in his study of the effects of explaining management decisions to employees on employee morale (described in Chapter 10). If treatment diffusion does occur, the “contaminated” control participants can be treated as an additional condition in the study and their outcomes compared to those of the members of the treatment and “pure” control groups.

Another potential problem is attempts by staff to compensate the control group for being deprived of the benefits the treatment group received. For example, Feldman et al. (1983) found that 44% of the members of their control group received some sort of systematic intervention from the program staff. As with treatment diffusion, it may be possible to treat the “contaminated” control participants as an additional condition in the research.

Third, control group members who are aware that they are part of a control group might feel rivalry with the treatment group and work to outdo them on the posttest. For example, in an evaluation of the effects of an employee incentive program on job performance, Petty, Singleton, and Connell (1992) found that managers and employees who were supposed to constitute the control group learned about the experiment and tried to outperform the employees in the treatment group.

A fourth potential problem is the converse of rivalry, resentful demoralization: Members of the control group learn that they are being deprived of a program that could benefit them and so reduce any efforts that might have been making to solve their problem themselves. For example, in a job skills program designed to increase employment, members of the control group might feel that people in the program have an unfair advantage in job hunting and so reduce their own efforts in that direction (Posavac & Carey, 2007). Because most programs are designed to have a greater impact than normal self-help efforts, when members of a control group stop such activities because of their knowledge of their control status, they no longer provide the baseline required for a valid evaluation of the program.

A final threat is local history, which can affect either the control group or the experimental group. Chapter 7 pointed out that history as a threat to internal validity is an event outside the research that affects the dependent variable. Local history is an event that affects only the treatment or only the control group and so is local to it. This threat is strongest in quasi-experiments in which the treatment and control groups are geographically separated. For example, one of Greenberg’s (1990) indicators of employee morale was turnover—the number of employees who quit. If a number of desirable jobs had become available in one of the cities in which the factories participating in his study were located, the factory in that city might have experienced increased turnover regardless of whether it constituted the experimental group or a control group. The effects of this threat can be reduced if the treatment and control groups each consist of several naturally occurring groups, each in a different location: It is unlikely that the same local history event would affect all the sites within a condition.

The members of an evaluation team cannot detect and deal with these threats unless they are familiar with how the treatment is being implemented; how participants, especially control participants, are responding to being part of a study; and what events are occurring in the study environment. Such familiarity can come only through a well-planned process evaluation designed before the program is started.

Pre-experimental designs. Lipsey et al. (1985) found that 11% of their sample of evaluation studies used what Cook and Campbell (1979) refer to as a pre-experimental design, a pretest-posttest design without a control group. Such a design is pre-experimental because without a control group there is no way to assess the impact of the internal validity threats discussed in Chapter 7. Why, then, would anyone use such a design? There are two reasons. First, it is sometimes impossible to come up with a no-treatment control group. For example, the treatment might be made available to all members of the population, comprising what Cook et al. (1975) called a “universally available social good” (p. 22), such as television programming. If everyone is exposed to the treatment, there can be no control group; in such a case, only pretest-posttest comparisons can be made of the treatment group. One can, however, also conduct correlational analyses of the relationship of program variables to outcome variables. For example, in the evaluation of Sesame Street, Cook et al. found that children who watched the program more often scored higher on the outcome measures. Second, Posavac and Carey (2007) suggest that pre-experiments can be used as inexpensive pilot studies to determine if a more expensive full evaluation is necessary. They also suggest that program administrators and staff might be more accepting of an evaluation that does not include a no-treatment group and that positive results from such a study might make administrators and staff more amenable to a more rigorous evaluation.

Although pre-experimental evaluations can be done and are done, they should be avoided if at all possible: The conclusions that can be drawn from their results will be weak and so may not be worth the effort. If a pre-experimental evaluation must be done, then the results must be very carefully interpreted in light of the internal validity threats discussed in Chapter 7 and the limitations of correlational research discussed in Chapter 11.

The single-case strategy. Although Lipsey et al. (1985) did not report finding any evaluations using the single-case approach, such evaluations are frequently used in psychotherapy outcome evaluations (Kazdin, 2003). Single-case experiments may be especially amenable for use in evaluation research because they can be designed to answer any of the four evaluation questions (Hayes & Leonhard, 1991). For example, alternating treatment designs can be used to assess the effectiveness of a treatment, using an A-B-A approach, and treatments can be compared using an A-B-A-C-A design.

Meta-Analysis

Meta-analysis (which we discuss in more detail in the next chapter) is a technique for statistically combining the results of a set of studies that test the same hypothesis. Based on the principle that the average of a set of scores is a more accurate indicator of a true score than any of the individual scores that contribute to the mean, one question that meta-analysis can address is, what is the average effect of an independent variable on a dependent variable across a set of studies? In program evaluation terms, the question becomes, looking across a number of programs that use the same treatment to address the same problem, what is the average effect of that treatment?

For example, Ennett, Tobler, Ringwalt, and Flewelling (1994) examined the average outcome of eight evaluations (all using true or quasi-experimental designs) of Project DARE. DARE (Drug Abuse Resistance Education) is a school-based program taught by police officers designed to prevent drug use (including alcohol and tobacco) among children and early adolescents. The evaluations that Ennett et al. reviewed assessed the program’s effect on six self-report dependent variables: knowledge of drugs, attitudes toward drug use, attitudes toward the police, social skills, self-esteem, and drug use. Ennett et al. found that averaged across the eight evaluations, the DARE program had a modest positive effect on drug knowledge; small positive effects on anti-drug attitudes, social skills, and attitudes toward the police; and essentially no effect on self-esteem or drug use. They also found the DARE program to be less effective than some other types of programs.

Meta-analysis can also estimate the effects of possible moderators of a program’s effectiveness and so assist in identifying the conditions under which a program is more or less effective. Such information can help practitioners to decide whether a particular intervention is appropriate for a particular client group or in a particular setting.

Interpreting Null Results

It is not uncommon for an evaluation to find that a program had no effect. Lipsey et al. (1985), for example, found that 37% of the 175 published evaluation studies they reviewed found no program effect. They also noted that this figure is probably an underestimate because of bias against publishing null results. In this section we consider two issues concerning null results in evaluation studies: sources of null results and situations in which null results might not be so null.

Sources of null results. Weiss (1998) noted three sources of null results in evaluation research. The first is program failure, a true null result: The program does not bring about the desired effect. However, before reaching this conclusion, the evaluation team must consider two other sources of null results stemming from Type II errors. One source of Type II error is implementation failure, discussed earlier: Was the program implemented as designed? Did the program have all the resources necessary for its success?

The second source of Type II errors is evaluation failure: poor research. Evaluation research is prone to the same Type II error problems that can affect all research (see Chapter 17). Lipsey et al. (1985) found that low statistical power is a rampant problem; the average power for the studies they reviewed was .28 for a small effect, .63 for a medium effect, and .81 for a large effect. Another common problem is using measures of unknown reliability, validity, and sensitivity (Lipsey et al., 1985). Evaluators must also be sensitive to the content validity of their research: They must be certain to include measures of all the outcomes considered to be important by all stakeholder groups. A program might have effects on some outcomes but not others, and if an outcome is not measured, the evaluation cannot show that the program had an effect on it. Finally, the evaluation must use appropriate operational definitions. For example, one goal of school desegregation is the improvement of interracial relationships. Relationship quality has been assessed in two ways in school desegregation research (Schofield & Whitley, 1983). One operational definition is peer nomination: the number of other-race children whom students name as best friends. The other operational definition is the roster-and rating method: Children rate how much they like each member of their class; these ratings are then averaged by race of the rated children. Peer nomination studies tend to show more racial bias than roster-and-rating studies, but

while cross-racial best friendships may be desirable, they go beyond the degree of interpersonal intimacy which desegregation as a social policy is designed to bring about.… As such, best friendships may not be an appropriate criterion for success in achieving the social goals of school desegregation. (Schofield & Whitley, 1983, p. 249)

When “null” results are not null. The term null results is typically used to mean that there is no difference in outcome between a treatment group and a control group or between two treatment groups, both of which perform better than a control group. However, in the latter case—the relative effectiveness of two treatments—outcome is not the only evaluation criterion. For example, two treatments could have the same level of outcome, but one could be delivered at a lower cost, could achieve its results more quickly, or could be more acceptable to clients or other stakeholders. For example, Bertera and Bertera (1981) compared the effectiveness of two versions of a counseling program for people being treated for high blood pressure. The program’s counselors encouraged participants to take their medication, control their weight, and reduce sodium intake; noncompliance with these aspects of treatment is a major problem in treating hypertension. One version of the program had counselors telephone their clients every three weeks to give the reminders, to answer clients’ questions, and to give other advice as requested; the other version of the program had clients come to a clinic every three weeks for face-to-face counseling sessions. A greater proportion of participants in both versions of the program achieved clinically significant reductions in blood pressure than did members of a no-counseling control group, and the size of the program’s effect was the same for both versions. However, the telephone version cost $39 per improved client compared to $82 per improved client for the face-to-face version. Therefore, do not be too quick to draw conclusions of no difference between treatments without considering non-outcome variables that could have an impact on a decision to continue or terminate a program.
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Efficiency Analysis

The efficiency analysis stage of program evaluation compares the outcomes produced by a program to the costs required to run the program. Note that efficiency analysis is descriptive: It provides information about costs and outcomes. Efficiency analysis does not address the question of whether the outcomes are worth the cost; that question is a policy or administrative question, not a scientific question. The purpose of program evaluation is to provide policy makers and administrators with the information they need to make such value judgments, not to make the judgments for them. Likewise, the question of the monetary cost of a program is an accounting question, not a psychological question. The determination of the dollar costs is an extremely complex process (Posavac & Carey, 2007; Rossi et al., 2004) and so is best left to accounting professionals. In this section we will briefly examine the two major forms of efficiency analysis, cost-benefit analysis and cost-effectiveness analysis.

Cost-Benefit Analysis

Cost-benefit analysis compares the dollar cost of operating a program to the benefits in dollars provided by the program. The use of cost-benefit analysis is predicated on the assumption that all outcomes can be expressed in monetary terms or that the only important outcomes are those that can be expressed monetarily. The monetary benefits derived from a program can be estimated with different degrees of directness, as three examples will show. Schnelle et al. (1978) directly estimated the benefit derived from police use of helicopter patrols in a high-crime neighborhood. They subtracted the average burglary loss per day for the days that the patrols were in place ($161) from the average loss per day for comparable periods when the patrols were not being conducted ($494). The net benefit of $333 per day came at a cost of $126 per day for the helicopter patrols, giving a benefit-cost ratio of 2.6 to 1: Residents saved $2.60 in burglary costs for every dollar spent in conducting the patrols.

A bank interested in computing the benefit derived from providing free day care to the children of employees had to use a more indirect method (Solomon, 1988). The bank’s evaluator compared the turnover rate of employees who used the bank’s day care program to that of employees who used other day care options. Based on a turnover rate of 2.2% for the users of the bank’s day care program compared to 9.5% for users of other day care, the evaluator estimated that providing day care saved the bank $157,000 per year in turnover costs. Users of the bank’s day care also used an average of 1.7 fewer sick days per year and took an average of 1.2 weeks less maternity leave, for an additional savings of $35,000. This benefit of $192,000 per year can at an operating cost to the bank of $105,000 per year, for a benefit-cost ratio of 1.8 to 1.

Much more indirect benefit estimates were used in a cost-benefit analysis of a preschool intervention program for disadvantaged children who were followed through age 19. Barnett (1985) used data on differences between treatment and control participants to estimate the dollar value of social outcomes, including:



	•

	Savings in child care time of the parents of the program participants;



	•

	Savings in special education costs required by the control participants but not by the program participants;



	•

	Savings in criminal or delinquent behavior prevented by the program;



	•

	Earnings differences resulting from higher employment rates of program participants;



	•

	Savings in the costs of welfare and economic dependency services not used by program participants.




Barnett estimated a net benefit of $10,077 per program participant compared to a cost of $4,963, for a benefit-cost ratio of about 2 to 1.

Cost-Effectiveness Analysis

The goals and outcomes of intervention programs are not always, and perhaps are only rarely, expressible in terms of money. More often, goals are psychological or social in nature, such as a reduction in psychological distress, a reduction in substance abuse in a community, or an increase in educational achievement. Cost-effectiveness analysis compares the cost of a program to the size of its outcomes rather than to the dollar benefit derived from those outcomes. For example, Cook et al.’s (1975) evaluation of the educational effects of Sesame Street found that the program’s effect, while real, was also fairly small. However, they noted that the cost of the program was also small, about $1 per year per regular viewer in 1971 dollars. Rossi et al. (2004) suggest that cost-effectiveness analysis is most useful for comparing and choosing among programs that have similar goals: The program that produces the greatest effect at the least cost would be preferable to its competitors. Recall, for example, Bertera and Bertera’s (1981) study, which found that a telephone counseling program was as effective as a face-to-face program but cost about half as much.
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Information Utilization

The purpose of evaluation research is to provide policy makers with information about a program. The policy makers can then use this information to make decisions about the continuation, termination, or modification of the program. But is the information derived from program evaluations actually used in this way? Dooley (1995) notes that there is a general perception among evaluation researchers that not much use is made of their work, but also notes that there is little research on the actual utilization rate of evaluation research.

Part of the perception that results are not used by policy makers might lie in the fact that “utilization” actually has at least three meanings (Leviton & Hughes, 1981). Instrumental utilization is what most people mean by the use of research results: The results of the research are directly used for making decisions or solving problems. However, the results of program evaluation research may actually be used more frequently in two other ways. Conceptual utilization is involved when the information influences a policy maker’s thinking about an issue even if it doesn’t have a direct influence on decisions about the issue. For example, although a particular program might be continued or discontinued for reasons other than the results of the evaluation, those results might influence future policy making on issues related to the program and its effects. Finally, the persuasive utilization of evaluation results is their use as evidence in attempts to convince others to support a political position or to defend a political position from attack. Chapter 1 provided some examples of such political use of research.

Criteria for Research Utilization

The results of evaluation research are more likely to be used for decision making to the degree that they meet three criteria (Leviton & Hughes, 1981; Weiss, 1984): relevance, truth, and utility.

Relevance. Relevant research addresses the needs of all stakeholder groups. For example, it assesses the degree to which the program meets its clients’ need for services, it provides the information that program administrators need on the implementation of the program and the effectiveness of the various elements of the program, and it provides the information that policy makers need on the implementation of the program, the overall effectiveness of the program, and the resources required by the program (Leviton & Hughes, 1981). Evaluation relevance is rooted in the inclusion of all stakeholder groups in all stages of the evaluation from definition of goals, desired outcomes, and measures, through the choice of research methods, to the interpretation of the results of the evaluation into policy recommendations (Patton, 2008). Relevance requires that the stakeholders “own” the evaluation, in the sense that the evaluation team is their agent in gathering information that they will use to make decisions.

Truth. True research produces valid results; it adheres to the principles of construct validity, internal validity, external validity, ecological validity, and statistical conclusion validity. Equally important, stakeholders must perceive the research to be valid and to accept its results as valid information. To some degree, research results are perceived as valid to the extent that they agree with other information available to the user of the research and to the extent that they meet the user’s expectations for the outcome of the research (Weiss, 1984). Perceived validity is also a function of the extent to which the user has faith in the research process as a means of providing valid information and has faith in the researchers as being motivated by fairness and impartiality rather than having a prejudice in favor of or against the program (Leviton & Hughes, 1981). Patton (2008) proposes that stakeholders’ faith in the research process and in the researchers increases as a function of the degree to which they help determine the goals of the evaluation and the procedures used to evaluate goal attainment.

Utility. As we discussed in Chapter 5, research is perceived to be useful to the extent that it focuses on policy variables as independent variables and on high-utility dependent variables. In addition, a useful program evaluation provides information that can aid in program development (Posavac & Carey, 2007; Rossi et al., 2004). For example, being able to answer the question “Why did the program work?” assists in generalizing the program to other client groups, other staff, and other locations. Being able to answer the question “Why did the program not achieve its goals or not all of its goals?” assists in identifying ways of improving the program. Answering such “why” questions about programs requires the incorporation of tests of the program theory and relevant estimator variables, such as client characteristics, into the evaluation. Finally, useful evaluation research is designed to provide informative no-difference results if they should occur. For example, by comparing two versions of a program, an evaluation can determine if one version provides its outcomes at less cost, even if the outcomes themselves are the same in both versions of the program.

The Political Context

Unlike most basic research, and even much academic-based applied research, evaluation research is conducted in a social environment pervaded by political motivations. The term evaluation implies that there will be winners and losers from the process, and, indeed, people’s incomes, power, and prestige can be negatively affected by the cancelation of a program or enhanced by its continuation or expansion. Not surprisingly, therefore, the quality of evaluation research is not the only, or even the most important, factor affecting its use; politics also play a role. The political ramifications of evaluation research are manifold (Fitzpatrick, Sanders, & Worthen, 2011; Weiss, 1984); here we will mention two: ritual evaluation and stakeholder interests.

Ritual evaluations. One political factor affecting the use of evaluation research is the conduct of what Weiss (1984) calls ritual evaluations, which are carried out although no one has any intention of applying their results to the program. These evaluations might be required by law or regulations, they might be done because an evaluation seems like the right thing to do at the time, or the results of an evaluation might be seen as useful for persuasive purposes. As a consequence of the ritual nature of such evaluations,

should the evaluation show weaknesses when the expectation was for program success, a first line of defense is usually to file away the report in the expectation that nobody else will want to know. When there were no expectations at all, but just ritualistic adherence to “correct procedure,” few … people [in charge of the program] can be expected to read even the executive summary [of the report]. (Weiss, 1984, pp. 160–161)

When an evaluation has been ordered by an outside authority, reaction to an unfavorable evaluation might be akin to guerrilla warfare. For example, Archer, Pettigrew, and Aronson (1992) relate the troubles they had after completing an evaluation of utility-company-sponsored energy conservation programs for the California Public Utilities Commission (PUC). Their findings were highly critical of some of the programs. One result:

The mere fact that our review was critical came to dominate meetings [with utility company officials]. The goal of the utilities was simple: to undermine the potential impact of the report, using any arguments necessary. The utilities seemed bent on preventing any criticism from entering the PUC record in order to minimize any possible fiscal damage at later rate hearings. (Archer et al., 1992, p. 1234)

Stakeholder interests. As shown by Archer et al.’s (1992) experience, the vested interests of stakeholders in a program can strongly affect the acceptance of the results of an evaluation. Stakeholders will loudly trumpet information favorable to their interests and attempt to suppress or downplay unfavorable information, extensively using selective citation of findings (Mooney & Kirshenbaum, 2010). For example, Zimring (1975) conducted an evaluation of the effects of the federal Gun Control Act of 1968 but noted that

the study will be of little use to the most fervent friends and foes of gun control legislation. It provides data they do not need. Each group uses the Act’s presumed failure to confirm views already strongly held. Enthusiasts for strict federal controls see the failure of the law as proof that stricter laws are needed, while opponents see it as evidence that no controls will work. (p. 133)
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Measuring Change

Change is a basic issue in program evaluation: Change is what the program being evaluated is supposed to bring about in its clients. However, the question of the proper way to measure change has long been controversial; Cronbach and Furby (1970) went so far as to suggest that psychologists should not attempt to measure change at all. This section looks at three issues in the measurement of change: the nature of difference (change) scores, the reliability of change scores, and a proposed reliable change index.

Difference Scores

Change is most commonly measured in terms of a difference score: a person’s score on a measure at a posttest minus that person’s score on the measure at a pretest. However, as simple as a difference score is to compute, statisticians have long been reluctant to endorse it as a measure of change. This reluctance stems from the conclusion first drawn by Lord (1956) that “differences between scores tend to be much more unreliable than the scores themselves” (p. 420) and echoed by methodologists ever since (Gottman, 1995). The problem is, of course, that low reliability implies low validity (recall Chapter 6), so that if difference scores are unreliable they are unlikely to be valid indicators of change. Although the conclusion drawn by Lord (1956) and his successors is grounded in a large body of research (Rogosa, Brandt, & Zimowski, 1982), more recent analyses of the issue have led to more optimism about using difference scores to assess change.

Reliability of Difference Scores

Some statisticians have concluded that the unreliability of difference scores resulted from researchers examining unusual measurement situations. For difference scores to be reliable, they must reflect individual differences in change. However, most of the research on difference scores that led to the pessimistic conclusion about their reliability has been conducted under conditions of little individual difference in change; that is, all the participants in the research exhibited the same amount of change (Rogosa et al., 1982; Rogosa & Willett, 1983). When there is more person-to-person variation in the degree of change that occurs between pretest and posttest, the difference scores can be reliable if certain statistical conditions are met. The reliability of a difference score increases



	•

	As the reliability of the measure increases,



	•

	As the correlation between the pretest scores and the difference scores increases,



	•

	As the correlation between the pretest scores and the posttest scores approaches zero. (Rogosa & Willett, 1983)




Rogosa and Willett provide a formula for computing the reliability of a difference score given this information. For example, a measure with a reliability of .8, a pretest-difference correlation of .4, and a pretest-posttest correlation of zero, the reliability of the difference score is .74.

The Reliable Change Index

Jacobson and Truax (1991) report another approach to difference scores, which they call the reliable change index (RCI). The RCI is a person’s difference score on a measure divided by the standard error of the difference for the measure; the standard error of the difference is computed from the standard error of measurement of the measure. Because the RCI requires a reasonable estimate of the population standard error of measurement, it can be used only with standardized measures. However, because most published psychological tests are standardized, this requirement does not impose a significant limitation on the use of the RCI. If the value of the RCI is greater than 1.96, then the probability that the difference score reflects only random change is less than .05; that is, the change found is likely to be real change.

Researchers can use the RCI in two ways in program evaluation. First, they can compare the mean RCI score of a treatment group to that of a control group to determine the average amount of reliable change brought about by the treatment. Note, however, that a mean RCI score, like the mean of any other variable, can obscure individual differences in response to the treatment. To alleviate this problem, researchers can use the RCI in a second way, comparing the proportions of people in the treatment and control groups who show reliable change. This procedure answers the question, “Does the treatment cause more people to show reliable change than no treatment or an alternative treatment?” A more refined analysis could divide research participants into three groups: those who show no reliable change, those who show change that is reliable but not practically significant, and those whose change is both reliable and practically significant. Jacobson and Truax (1991) give the example of couples who took part in a marital therapy program: 46% of the couples showed change that was both reliable and clinically significant and so were considered recovered, 27% showed reliable change but did not meet the criterion for recovery and so were considered improved, and 27% did not show reliable change and so were considered unimproved. The RCI therefore represents a very useful tool for program evaluation when outcomes are assessed using standardized measures.
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Chapter Summary

Five steps of evaluation research are goal definition, program monitoring, impact assessment, efficiency analysis, and information utilization. Two issues in the measurement of change are the reliability of difference scores and the types of change found with subjective measures. Evaluation research applies social and behavioral science research methods to answer four questions concerning an intervention program: the extent to which a program is meeting its goals, the aspects of the program that contribute to its success, ways in which the program can be improved, and the validity of the theory underlying the program.

The first step in program evaluation is defining the goals of the program. Goal definition has two aspects. The first is needs assessment, identifying problems that need to be addressed and developing solutions to the problems. Solution identification includes defining the target population for the intervention and determining the content of the program. The second aspect of goal definition is evaluability assessment, collection of the information needed in order to conduct the evaluation. This information includes specifying the goals of the program, the theory of the program, implementation guidelines for the program, and the resources the program requires. Goal specification transforms abstract program goals into concrete indicators of program effects. This process must consider the viewpoints of all stakeholder groups and develop goals and effect indicators from those points of view. It must also determine the relative importance of the goals and take into account both the proximal and distal goals of the program. Inclusion of the program theory allows a test of the theory and of the importance of the program components, specifies the conditions under which the program should be most effective, and can provide insight into why a program did not have its intended effects.

The second stage of evaluation research is program monitoring, ensuring that the program is carried out as designed. Program monitoring has three aspects. The first is ensuring that the program reaches its intended client populations. The second aspect is ensuring that the program is implemented completely and properly. Four sources of implementation failure are lack of specific implementation criteria, insufficiently trained staff, inadequate supervision of staff, and staff resistance. Implementation can also fail if clients resist the program. The third aspect of program monitoring is the identification of unintended effects. When program monitoring detects implementation problems, the program is changed to bring it back on track. These changes can be troublesome for the evaluation because data collected while the program was off track cannot be used to evaluate the properly implemented program.

The third stage of evaluation research is assessing program impact. The first issue relevant to impact assessment is the choice of impact criteria. Four sets of criteria are the degree of change brought about by the program, the importance of the change, the costs of the program, and the acceptability of the program to stakeholders. The second issue is choice of research design; six designs—program package, comparative outcome, dismantling, client and program variation, constructive, and parametric—are available to answer the four evaluation questions. The third issue is choice of research design. Any research design can be used for program evaluation, but careful attention must be paid to choosing appropriate control or comparison groups and additional controls must be instituted to avoid control group contamination as a threat to internal validity. Meta-analysis can be used to estimate a program’s average effect across a number of implementations and to assess its generalizability. Finally, possible reasons for null results in evaluation research are theory failure, implementation failure, and evaluation failure. Also, if two programs do not differ in impact, they may differ on other evaluation criteria, such as cost or acceptability.

The fourth stage of evaluation research is efficiency analysis, a comparison of a program’s outcomes to its costs. Efficiency analysis can take two forms. Cost-benefit analysis compares the monetary benefits of a program to its monetary costs. Cost-effectiveness analysis compares the magnitude of the nonmonetary effects of a program to its monetary costs and is especially well suited to comparing two programs that have the same goals.

The last stage of evaluation research is utilization of its results. Policy makers are most likely to use information they perceive as relevant to their needs, valid, and directly applicable to program development. However, even information that meets these criteria may not be used if the evaluation is conducted only to meet mandated requirements or conflicts with stakeholder interests.

An important issue in the measurement of change is the reliability of difference scores. Before using difference scores to assess change, compute their reliability, and use them only if the reliability is adequate. Alternatively, one can compute the reliable change index for standardized measures to assess the likelihood that a difference score represents only random variation in the score across time.
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Questions for Review and Discussion



	1.

	What four questions concerning program effectiveness does evaluation research investigate? Briefly describe the five stages of evaluation research.



	2.

	Describe the process of needs assessment.



	3.

	Describe the process of goal specification. What roles do stakeholders and program theory play in this process? Explain the importance of the distinction between proximal and distal goals.



	4.

	What problems are involved in ensuring that a program reaches its target population? How can a program’s success in reaching its target population be evaluated?



	5.

	How can the success of program implementation be assessed? Describe the sources of implementation failure. What procedures can program administrators use to overcome these sources of failure?



	6.

	Explain the problem of unintended effects in evaluation research. What procedures can evaluators use to detect such effects?



	7.

	Explain the dilemma that process or formative evaluation can create for summative evaluation. How can this dilemma be resolved?



	8.

	Which categories of criteria can be used to evaluate the impact of a program? Why is using multiple evaluation criteria desirable?



	9.

	Describe the six evaluation research designs. What program effectiveness question does each design answer?



	10.

	Describe the minimum requirement for an evaluation research design. How can this requirement be met by using the research designs described in Chapters 9 through 14? What are the advantages and disadvantages of each design for evaluation research?



	11.

	Explain the importance of the choice of a control or comparison group to the internal validity of an evaluation research study.



	12.

	What threats to internal validity can arise in evaluation research?



	13.

	Describe the circumstances under which a pre-experimental design might be used for evaluation research. What are the limitations of this approach?



	14.

	Describe the ways in which meta-analysis can contribute to evaluation research.



	15.

	Describe the possible sources of null results in evaluation research. How can program theory and the use of multiple evaluation criteria shed light on the meaning of null results?



	16.

	How do cost-benefit analysis and cost-effectiveness analysis differ? What are the advantages and disadvantages of each of these approaches to efficiency analysis?



	17.

	Describe the ways in which the results of program evaluation can be used. Describe the factors affecting the use of evaluation results. Given the limitations on utilization, is program evaluation a worthwhile endeavor? Why or why not?



	18.

	Our discussion of unintended effects noted that the evaluation of the first year of Sesame Street had an ambiguous outcome: The skills of disadvantaged children who watched the program increased but the gap between their skill level and that of advantaged children who watched the show also increased. In your opinion, did this outcome make the program a success or a failure? Would your answer be different if the program goals had been defined differently? How could the political context of evaluation affect the decision about the success of the program?



	19.

	Describe two ways of dealing with the problem of the potential unreliability of difference scores.





19
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Questions for Review and Discussion

The term literature review can sometimes be a bit confusing because behavioral scientists use the term in more than one way. One type of literature review is the background reading, such as we discussed in Chapter 5, that researchers do on existing theories and research in preparation for conducting a new study. Literature review also refers to the part of the introduction section of a research report the provides the authors’ summary of the relevant theories and research that form the bases of their hypotheses (see Chapter 20). Another type of literature review is a form of research that summarizes what is known about a topic. This type of review can focus on the historical development of theory or research on a topic, on comparisons and evaluations of competing theories on a topic, or on summaries and critical evaluations of the research on a topic.

It is this last purpose of literature reviewing—summarizing the research evidence on a hypothesis or set of related hypotheses—that is the main focus of this chapter. Such summaries have several goals. One is to determine how well the hypothesis is supported. Every study has its flaws; no one study can be perfect and so by itself cannot provide a complete answer to a research question—the outcome of a single study could be the result of its flaws rather than of the effect of the independent variable, for example. However, if several studies of a hypothesis, each with its own flaws but each also having strengths that compensate for the weaknesses of the others, all come to the same conclusion, then it is unlikely that the overall result is an artifact resulting from design flaws. When this type of literature review shows that there is consensus across of a number of studies, that summary provides the best picture of the effect of an independent variable. Nonetheless, some studies in a set will support the hypothesis and others will not; therefore, a related goal of integrative literature reviewing is determining the causes of inconsistencies in research results. Sometimes the cause is methodological, such as the use of different operational definitions in different studies, and sometimes the cause is a variable that moderates the effect of the independent variable, such as when men respond differently from women. In such a case, the use of all-male samples in some studies and all-female samples in other studies will lead to apparently conflicting results. Once the summary is completed, the literature reviewer can draw implications for theory, research, and application. For example, the discovery of moderating variables might require modification to theories, the literature review might show that a commonly used operational definition has validity problems, or the review might indicate that an intervention works better for some types of people or in some situations than it does for other people or in other situations.

We begin this chapter with a discussion of the various purposes that a literature review can serve. We then describe the issues involved in conducting the most common type of literature review, the integrative review. We conclude with a “walk-through” of an example of what has become the most common form of integrative literature review, meta-analysis.
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Purposes of Literature Reviews

A literature review can either have a conceptual or an integrative purpose (e.g., Baumeister & Leary, 1997; Cooper, 2010). Conceptual literature reviews address broader theoretical and methodological issues such as theory development and evaluation, problem identification, and the analysis of historical trends in theory and research. Integrative literature reviews focus on the same issues that primary research addresses: The effect of an independent variable on a dependent variable, the factors moderate that effect, and whether the effect is found under specific sets of conditions.

Conceptual literature reviews. Conceptual reviews deal with questions that are broad in scope, focusing on theory and the research process rather than on hypothesis testing. As a result, there are a large number of conceptual issues that can be addressed and it may be better to think of them in terms of goals rather than as questions (Baumeister & Leary, 1997; Bem, 1995). One such goal, summarizing knowledge, is akin to that of integrative literature reviews. Knowledge summaries provide an overview and integration of what is known about a particular topic, but focus on general principles rather than on specific hypotheses. The chapters published in the Annual Review of Psychology are examples of this type of literature review.

Conceptual literature reviews can take any of three approaches to theory. Reviews focusing on theory development collate information from existing theories and empirical research to develop a new theory. For example, Bigler and Liben (2006) made use of research and theory from social and developmental psychology to create a new theory of how prejudice develops in children. Reviews that focus on theory evaluation examine the literature on the validity of a theory or of two or more competing theories to evaluate the validity of the theory. For example, Premack (2010) compared three theories of why human beings are fundamentally different from animals and concluded that one was more valid (animal abilities are limited to attaining single goals, but human abilities are domain general and serve many goals) than the others. Theory integration reviews point out similarities and areas of overlap between theories and explain how those theories work together to provide a better understanding of the topic they address. For example, Ranganath, Spell-man, and Joy-Gaba (2010) provided an integration of social and cognitive psychological perspectives on the factors that influence how people evaluate the believability of persuasive arguments.

Problem identification as a goal of literature reviews points out problems or weaknesses in existing research or theory on a particular topic. For example, Uziel (2010) pointed out shortcomings in existing measures of social desirability response bias and suggested ways of re-conceptualizing the concept on the basis of his analysis. Point of view reviews present evidence on a controversial issue in an attempt to persuade readers to accept the viewpoint advocated by the authors, or at least to give it serious consideration. For example, Bem and Honorton (1994) presented evidence in support of the existence of extrasensory perception (ESP) to convince readers that ESP is a phenomenon worthy of serious research. Finally, historical analyses provide accounts of trends in theory in research over time. For example, Duckitt (1994) presented the history of the study of prejudice in terms of seven time periods, outlining for each time period the main theory of prejudice, the theory’s social context, the predominant research questions addressed, and the prevailing conception of prejudice used by theorists and researchers.

Integrative literature reviews. Integrative literature reviews are a form of research whose goal is to bring together research on a hypothesis and draw overall conclusions concerning its validity based on the results of studies that have tested the hypothesis. As Jackson (1980) noted, “Reviewers and primary researchers share a common goal … to make accurate generalizations about phenomena from limited information” (pp. 441–442). In primary research, that information is the data collected from research participants; in literature reviewing, the information is the results of a set of studies testing a hypothesis.

The first question addressed by an integrative literature review is, what is the average effect of an independent variable on a dependent variable? That is, ignoring such factors as differences among studies in research strategies, participant populations, operational definitions, and settings, what effect does an independent variable have on a dependent variable, and how large is that effect? Although this is a rather simplistic way of looking at the effect of a variable, this so-called main effects approach to literature reviewing (Light & Pillemer, 1984) can serve two purposes. One is to guide social policy makers, who are often more interested in the overall effect of a variable than in the factors that moderate its effects (Light & Pillemer, 1984). For example, consider a hypothetical policy question such as “Should public funds be used to pay for psychotherapy services?” Because the question is one of whether the services should be funded at all, policy makers will want to know if psychotherapy in general is effective and therefore deserving of funding. Questions concerning moderator variables, such as whether some types of therapy are more effective for some types of people or problems, are too narrow to form the basis for a broad social policy. Paraphrasing Masters (1984), Guzzo, Jackson, and Katzell (1987) frame the issue in this way:

Policy makers voice a need for “one-armed” social scientists who give straight, unqualified answers when asked for advice. Instead, they too often encounter a response such as, “Well, on the one hand thus and so is the case, but on the other hand this and that may hold.” Unlike scientists, who often prefer to dwell on the contingencies that make global generalizations impossible, policy makers must seek to find the most justifiable generalizations. (p. 412)

Policy makers may consider interactions especially irrelevant when the moderator is an estimator variable, over which they have no control (recall Chapter 5). However, the consideration of relevant policy variables as potential moderators is essential to any applied meta-analysis (Light & Pillemer, 1984).

A second purpose of main effects literature reviewing is to identify general principles that can guide research. Consider, for example, a general finding that there are sex differences in nonverbal communication skills. Such a finding could provide the basis for additional research investigating the origins of these differences. For research on nonverbal communication that does not focus on sex differences, the finding implies that sex of research participant should be controlled in future research in order to minimize extraneous variance.

The other integrative question addressed by literature reviews—What factors moderate the effect of an independent variable?—is the question of the generalizability of an effect: Does the independent variable have the same effect under all conditions? Ideas for the potential moderator variables to consider in a literature review can come from a number of sources (Mullen, Salas, & Miller, 1991). One source of ideas is the theories that deal with the independent variable; these theories might postulate the existence of moderator variables and so predict that research should find certain interactions. For example, Hackman and Oldham’s (1980) Job Characteristics Model of work motivation holds that interventions based on the model will be more effective for certain types of people—those high in what Hackman and Oldham call growth need strength—than for others. Reviews of the literature on the effectiveness of the model should therefore compare the outcomes of studies conducted with people high in growth need strength with studies conducted with people low in growth need strength. This procedure both tests the theory and examines its impact under the conditions that are specified as crucial to its effectiveness.

Potential moderator variables can also be identified from the reviewer’s knowledge of research on the topic and from prior literature reviews. For example, the reviewer might know that the results of research on a topic vary as a function of research setting. Similarly, potential mediator variables may emerge from the studies being reviewed: As the reviewer reads through them, she may see patterns of relationships between factors such as study characteristics and the magnitude of the impact of the independent variable. Finally, one can apply “one’s intuition, insight, and ingenuity” (Jackson, 1980, p. 443) to the problem. Reviewers might have hypotheses of their own to test in the review.

A shortcoming of many literature reviews is a tendency to look primarily for simple moderator effects, those involving only one moderator variable (Shadish & Sweeney, 1991). As Shadish and Sweeney point out, however, multiple moderator variables can sometimes influence the effect of an independent variable. They use the example of reviews of psychotherapy outcome research, which have generally found that behavioral and non-behavioral therapies have equal effects in terms of recovery rates. That is, these reviewers concluded that type of treatment does not interact with condition of the independent variable (treatment versus control) to affect outcome: An equal proportion of people improve with each type of therapy when compared to control groups. However, Shadish and Sweeney’s review found that type of therapy does interact with therapy setting to affect outcome: Behavioral therapies have twice the effect of non-behavioral therapies when the research is conducted in university settings, but there is no difference in effect size when the research is conducted in non-university settings. To be able to identify possible moderator variables, literature reviewers need to be thoroughly familiar with both the theoretical and empirical issues related to the topic of the review. Reviewers new to a topic should seek the advice of people who are experts on it.

The third integrative question asks, is the effect found under specific condition? This is the question of the ecological validity of an effect (recall Chapter 8); that is, how well can a broad principle be applied to a specific type of situation? The answer to this question can be used to assist in deciding if an intervention should be implemented under a given set of circumstances: Has previous research shown it to be effective or ineffective under those, or similar, circumstances?

Because integrative literature reviews are more common than conceptual reviews, we focus the rest of the chapter on them. We first address the process of defining the research question. We go on to discuss issues concerned with locating studies that deal with the research question, deciding which ones to include in the review, and integrating the results of those studies. We then outline issues that arise when interpreting the results of integrative literature reviews.
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Defining the Research Question

Integrative literature reviews, like all research, start with a question. There are two issues to consider in formulating a literature review question (Light & Pillemer, 1984): the scope of the question and the approach to take in answering the question.

The Scope of the Question

The issue of scope deals with how narrowly or broadly the question is defined. For example, is the review to be limited to just one operational definition of the independent variable, or will multiple operational definitions be considered? Will the review be limited to one dependent variable, or will the independent variable’s effects on several dependent variables be assessed? Will the review include just one or more than one operational definition of each dependent variable? Will it include only one research strategy or will all strategies be included? The answers to questions such as these will depend on the purpose of the literature review. For example, only experiments can test causality, so a review that asks a causal question might be limited to or give more emphasis to experiments. A review that is too narrow in scope—for example, a review limited to one operational definition of each of the independent and dependent variables—may lead to conclusions with little generalizability. Yet a review that is too broadly defined might become impossible to complete, with the reviewer overwhelmed by a huge number of studies. As with many other aspects of literature reviewing, and research in general, defining the scope of the review is a judgment call that must be guided by the reviewer’s knowledge of the topic under review.

Approaches to Answering Questions

Light and Pillemer (1984) suggested that there are two broad approaches to conducting integrative literature reviews, although any review can involve a combination of the two. With the hypothesis-testing approach, the reviewer starts with a specific hypothesis about the relationship between an independent variable and a dependent variable, and tests the hypothesis against the results of research. For example, Loher, Noe, Moeller, and Fitzgerald (1985) tested the hypotheses that application of Hackman and Oldham’s (1980) Job Characteristics Model would lead to increases in job satisfaction and that it would be more effective for people high in growth need strength. They found that the model had a moderate positive impact overall and that its impact was, as the theory predicted, greater for people high in growth need strength.

The second approach is exploratory, in which the reviewer focuses on an outcome and searches the relevant literature to determine which independent variables consistently produce the outcome. For example, Whitley and Schofield (1986) asked, “What variables predict the use of contraception by adolescents?” Their review found 25 reasonably consistent predictors for young women and 12 for young men. One drawback to the exploratory approach is that the predictors found can be intercorrelated so that controlling for one might remove the effects of others (recall the discussion of multiple regression analysis in Chapter 11). Therefore, any relationships found using an exploratory literature review should be confirmed by collecting new data. When Whitley (1990a) did this, he found that only three of the variables independently predicted contraceptive use by young women and only one predicted contraceptive use by young men.

The choice between the hypothesis-testing and exploratory approaches to literature reviewing depends on the purpose of the review and the nature of the research being reviewed. For example, the hypothesis-testing approach can be used only when the reviewer has a specific hypothesis in mind, derived from theory, from prior empirical work, or from her own insight or experience. The exploratory approach can be used to identify important independent variables in order to develop new theories from existing research or, as Whitley and Schofield (1986) did, to catalog independent variables in an area of research that has been generally unguided by theory and to determine which appear to have effects and which do not.
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Finding Relevant Research

Once a research question has been defined, one must locate primary research that deals with the hypothesis or topic of interest. Chapter 5 discussed this process, going over the various indexes available for locating research reports; you might want to review that discussion before going on.

Although the methods discussed in Chapter 5 provide useful starting points for locating studies for an integrative literature review, they do not provide a complete listing of relevant research. There is also what is known as the “fugitive” (Rosenthal, 1994) or “grey” (Rothstein & Hopewell, 2009) literature—research reports in the form of technical reports, unpublished manuscripts, papers presented at conventions, and dissertations and theses—that are not published in scientific journals and so are often not covered by the more commonly used indexes. Rothstein and Hopewell discuss several strategies for locating these kinds of studies.

In addition, indexes do not always provide a complete listing of all the published studies on a topic. Durlak and Lipsey (1991), for example, noted that computer searches of indexes overlooked 67% of the studies relevant to a literature review that they conducted. People doing literature reviews therefore often find it useful to conduct what Green and Hall (1984) call a source-by-source search: Identify all the journals that are likely to carry research reports on your topic, and examine every issue of every journal for relevant articles. Such a procedure is laborious and time consuming, but Green and Hall believe it is the best way of being certain to have located all relevant published studies.

Baumeister (2003) cautions that when compiling studies to use in a literature review, it is important to cast as wide a net as possible. He notes that because literature reviewers are often strongly committed to the validity of the hypotheses they test in their reviews, they tend to focus on the literature that supports those hypotheses. Baumeister therefore recommends that literature reviewers actively search for studies that fail to support the hypothesis under review to ensure that the review produces accurate conclusions.
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Deciding Which Studies to Use

Once you have collected the studies relevant to your hypothesis, you must decide which ones to include in your literature review. Although your initial impulse might be to include all the studies, there are other options (Light & Pillemer, 1984): including only published studies, including only highly valid studies, stratified sampling of studies, and using experts’ judgments to choose studies. Let’s look at the advantages and disadvantages of these options.

Include All Studies

Including all the relevant studies in the literature review has the distinct advantage of completeness: All the available data will be used in drawing conclusions. There are, however, several potential disadvantages to this approach (Light & Pillemer, 1984). First, it might be difficult or impossible to locate all relevant studies. As noted, few unpublished studies are indexed, making it very difficult to locate them, and the benefit derived once they are found might not be worth the effort. Second, including all studies in the review will give equal weight to both highly valid and poor research. Conclusions drawn from the latter studies should be qualified by consideration of the alternative explanations for their results posed by the threats to their internal validity. However, if all studies are lumped together, valid results are confounded with potentially invalid results. Finally, if there is a very large number of studies on a topic, it might be impossible to include all of them, especially if the time available for conducting the review is limited.

Include Only Published Studies

Most literature reviews include only published studies or make only limited attempts to locate unpublished studies, such as through the use of the ERIC database discussed in Chapter 5. Published studies are easy to locate because they are indexed. In addition, the peer review process provides some screening for methodological validity, although the process—in which other scientists evaluate the quality of a research report as a condition of publication—is not perfect. Considering only published studies also limits the number of studies you must deal with.

The disadvantage of including only published studies in the review is that it brings into play the publication biases discussed in Chapter 17. As we noted then, there is a bias against publishing null results (Borenstein, Hedges, Higgins, & Rothstein, 2009; Greenwald, 1975). Because studies that do not find a statistically significant difference between the conditions of the independent variable—that is, those with small effect sizes—are unlikely to be published, those that are published may overestimate the true effect of the independent variable, resulting in a literature review that gives a distorted picture of the relationship between the independent and dependent variables (Schmidt, 1992). White (1982), for example, conducted a literature review of studies of the relationship between socioeconomic status (SES) and IQ scores, and discovered that unpublished studies found an average correlation of r = .29, studies published in journals found an average correlation of r = .34, and studies published in books found an average correlation of r = .51.

Another form of publication bias is in favor of studies whose results are consistent with accepted theory (Greenwald, Pratkanis, Leippe, & Baumgardner, 1986). Studies that challenge the explanations of phenomena provided by popular theories tend to be evaluated more strictly than studies that support the theory and so are less likely to get published. Garcia (1981), for example, recounted the difficulties he encountered in getting the results of research on the biological constraints on classical conditioning published. Many of his problems stemmed from his challenges to principles that had long been accepted without question. Consequently, a literature review aimed at evaluating a theory is less likely to turn up data that challenge the theory if it includes only published studies.

Include Only Valid Studies

As we noted earlier, including all studies in a literature review, or even only all published studies, may result in using studies that have threats to their validity. Consequently, literature reviewers frequently attempt to assess the validity of the studies conducted on a topic. Reviewers are generally most concerned with internal validity, theoretical validity, and ecological validity (Valentine, 2009); they assess generalizability with analyses of the effects of moderator variables.

Internal validity. Because the results of studies that suffer from internal validity problems might not accurately reflect the true relationship between the independent and dependent variables, including them in a literature review could threaten the validity of the conclusions drawn from the review. For example, White (1982) noted the studies he thought were of low internal validity found an average correlation of .49 between SES and IQ scores, whereas the highly valid studies found an average correlation of .30. Consequently, literature reviews usually evaluate the internal validity of the research they review and give more weight to those considered more valid. Some reviewers completely exclude from consideration studies they consider invalid.

Theoretical validity. You can also evaluate studies on their theoretical validity (Cook & Leviton, 1980). That is, some theories specify conditions that must be met for the predictions made by the theories to be fulfilled. As already noted, Hackman and Oldham (1980) said that their theory of work performance applied only to a certain type of person but not to other types of people. A true test of the validity of a theory can take place only if the conditions that it sets for itself are met. Cook and Leviton (1980) cite the example of research on the “sleeper effect” in persuasion, the finding that attitude change is sometimes delayed until well after the persuasive message is received:

If all past studies of the sleeper effect were included in a review without regard to how well the necessary conditions for a strong test of the effect were met, one would probably conclude from the many failures to obtain the effect that “it is time to lay the sleeper effect to rest.”… And the number of failures to obtain the effect would be psychologically impressive. Yet the very few studies that demonstrably met the theory-derived conditions for a strong test of the effect all obtained it and one can surmise that these studies should be assigned greatest inferential weight because of their higher theoretical relevance. (pp. 460–461)

Ecological validity. Finally, when the literature review is aimed at determining the applicability of a principle to a specific situation, the reviewer will want to assess the ecological validity of the studies relative to that situation. The studies that were not conducted under conditions reasonably similar to those in the situation to which the principle is going to be applied could be eliminated from or given less weight in the review.

Evaluating validity. Excluding studies from consideration in a review on the basis of their validity raises the question of what constitutes a study that is sufficiently valid to be included in the literature review. As we noted in Chapter 2, no study can be perfect (McGrath, 1981); as a result, even experts can disagree about the degree of validity of a study. Therefore, selecting studies for inclusion in a literature review on the basis of their validity might be overly restrictive: A methodological flaw in a study does not necessarily mean its results are biased, only that the conclusions you can draw from it are less certain than the conclusions that can be drawn from a better study (Jackson, 1980). In addition, as Rosenthal (1990) points out, “Too often, deciding what is a ‘bad’ study is a procedure richly susceptible to bias or to claims of bias. … ‘Bad’ studies are too often those whose results we don’t like or … the studies [conducted by] our ‘enemies’” (p. 126).

What, then, should you do when you face a set of studies that vary on their validity? Mullen et al. (1991) suggest a three-step approach. First, exclude those studies that are so flawed in terms of internal or construct validity that no valid conclusions can be drawn from them. For example, a study might use a measure that later research has shown to be invalid; because the wrong construct was measured, the study does not really test the hypothesis under review. Second, establish an explicit set of criteria for judging the degree of validity of the studies under review (e.g., Valentine & Cooper, 2008). For example, a study that randomly assigned participants to conditions of the independent variable would be considered of higher internal validity than a study that allowed participants to select themselves into conditions. Criteria could also be established for ecological or theoretical validity. Third, classify the studies as to their degree of validity, being sure to check the reliability of the classification system, and analyze the results of the studies within validity categories. Using this approach, you can determine if degree of validity affected the results of the studies, as did White (1982). If there are large discrepancies in results on the basis of degree of validity, you might want to give more weight to the high-validity studies when drawing conclusions.

Stratified Sampling

If the number of studies on a topic is so large that including all of them in a review would be unduly burdensome or would make it impossible to complete the review in the time available, you can classify (or stratify) the studies on the basis of important characteristics, such as the operational definitions or participant samples used, and randomly sample studies from each category for inclusion in the review (Light & Pillemer, 1984). This approach will result in a review based on a sample of studies whose characteristics are reasonably representative of the characteristics of all the studies. As a result, the conclusions drawn from such a review should be similar to those drawn from a review of all the studies. The drawback of this approach is that it might not be possible to classify all the studies on all the relevant characteristics; the information needed might not be available for some studies. If all the studies cannot be classified, a sample based only on the classifiable studies might be biased.

Expert Judgment

Another solution that Light and Pillemer (1984) suggest to the overabundance of studies problem is to have acknowledged experts on the topic under review choose the best and most relevant studies for review. This approach capitalizes on the experts’ knowledge and experience and ensures that the review will focus on studies that are valued by experts in the field. However, studies chosen by experts might reflect biases that the experts hold, such as favoring studies that use large numbers of participants or that are well known over other studies that are equally or more relevant or valid.
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Integrating the Results of Primary Research

Once the studies are selected for inclusion in the literature, the reviewer must synthesize or combine their results. As a first step in the process, the reviewer must decide between the two basic approaches to integrating the results of primary research, narrative literature reviewing or meta-analysis. Next, the reviewer must determine the overall effect of the independent variable as shown by the results of the studies: On the average, does the independent variable have an effect or not? Using the chosen technique, the reviewer must determine the factors that moderate, or lead to differences in, the results of the studies. For example, does the independent variable have an effect in one situation, such as a laboratory environment, but not in another, such as field settings? To accomplish these tasks, the reviewer must make several sets of decisions: how to operationally define the outcomes of studies, how to classify studies on possible moderating variables, how to assess flaws in research designs, and how broadly to define the independent and dependent variables.

Choosing a Technique

There are two techniques for integrating the results of studies. The traditional approach has been the narrative literature review. Narrative literature reviews take a qualitative approach, with the reviewer considering the outcomes of the studies and the relationships of the moderator variables to the outcomes, and providing a narrative description of the overall effect of the independent variable and of the variables that appear to moderate that effect. Commonly, these conclusions are supported by “vote counts” of studies supporting and not supporting the hypothesis, both overall and within conditions of moderator variables. The last 35 years have seen the emergence of an integrative literature review technique called meta-analysis. Meta-analysis takes a quantitative approach by computing mean effect sizes for an independent variable (Chapter 16), both overall and within conditions of moderator variables. One can also compute the statistical significance of a mean effect size and of the difference between the mean effect sizes in different conditions of a moderator variable. Meta-analysis therefore takes a more statistical or quantitative approach to literature reviewing, whereas the narrative literature review takes a more qualitative approach.

The development of meta-analysis has led to a fair degree of controversy and disagreement between advocates of the narrative literature review, who see meta-analysis as being an overly mechanistic and uncreative approach to literature reviewing, and the advocates of meta-analysis, who see the narrative literature review as too subjective and imprecise (Borenstein et al., 2009; Greenberg & Folger, 1988). However, a comparison of the techniques shows that they tend to be complementary—the strengths of one compensating for the shortcomings of the other—rather than competing. Let’s consider some of the points of comparison between narrative literature reviews and meta-analyses.

Research goals. Both meta-analysis and narrative literature reviews can be used for summarizing and integrating the results of primary research on a particular hypothesis. However, meta-analysis has several advantages over narrative literature reviews for this purpose (outlined below) and so it is the preferred method when it can be used (Baumeister, 2003). In contrast, narrative literature reviews are better for addressing conceptual questions such as theory development, problem identification, and historical analysis, although most integrative literature reviews also raise or address conceptual questions. For example, a review centered around a meta-analysis might identify one or more problems in the research literature as did Kite and Whitley’s (1996) meta-analysis of the research on gender differences in attitudes toward homosexuality. They found that the magnitude of the difference varied as a function of whether the dependent variable assessed attitude toward homosexual people (lesbians and gay men), homosexual behavior, or the civil rights of lesbians and gay men. This finding indicated the importance of differentiating between these three constructs in research on the topic. Similarly, a meta-analysis can examine research from an historical perspective, examining how relationships between variables change over time. For example, Hall, Matz, and Woody (2010) found that the size of the correlation between religious fundamentalism and racial/ethnic prejudice declined substantially between 1964 and 2008.

Types of studies that can be reviewed. The narrative literature reviewer can consider the results of both qualitative and quantitative studies in drawing its conclusions. Meta-analysis, as a quantitative technique, can only consider the results of studies that provide numerical results. Consequently, meta-analysis must ignore entire bodies of research in fields that make extensive use of case studies and single-case experiments. The exclusion of such studies from a literature review can severely limit the conclusions drawn, especially if qualitative and quantitative studies come to different conclusions about the effect of an independent variable. Such conflicts are not unlikely given the differences in philosophy, data collection, and data analysis evidenced in the two approaches to research (Guzzo et al., 1987). Note, however, that some researchers are looking for ways to include the results of single-case research in meta-analyses (e.g., Swanson & Sachse-Lee, 2000).

Meta-analysis faces a similar problem of data exclusion when quantitative studies do not provide the information necessary to compute an effect size. This situation is especially likely to occur when the effect of the independent variable is not statistically significant; researchers often simply note that the difference between conditions was not significant and move on to report the (presumably more important) statistically significant effects. The number of studies that must be excluded from a meta-analysis can sometimes be substantial; to give but two examples, Burger (1981) could compute effect sizes for only 7 of 22 studies (32%) and Guzzo, Jette, and Katzell (1985) for only 98 of 207 studies (47%). The exclusion of such no-difference studies can have substantial effects on the conclusions drawn from a meta-analysis. For example, Marks and Miller (1987) described a meta-analysis that concluded that there was no support for one theoretical explanation for the false consensus effect (the tendency for people to see others as agreeing with them), but they noted that several studies supporting that explanation were excluded from the meta-analysis because effect sizes could not be computed for them. It is therefore important to use extreme caution when interpreting conclusions from meta-analyses that had to exclude a substantial number of studies due to lack of data. The problem of unreported effect sizes has been reduced substantially in recent years as professional journals have instituted a policy or requiring authors or articles that report on primary research to include effect size indicators as part of their results (e.g., American Psychological Association, 2010b).

Meta-analysts’ dependence on effect sizes can also limit their ability to evaluate interactions because it can be difficult to find the data required to test theory-based interactions (Mullen et al., 1991). If the interaction was tested as part of the original research, then the research report must provide the data necessary to compute the a priori contrast for the interaction predicted by theory. Such data are less likely to be available than are main effects data, especially since only a subset of studies testing the theory is likely to include any one moderator variable. If the interaction was not tested as part of the original research, you would have to find studies that were characterized by different conditions of the moderator variable and compare the mean effect sizes in the two groups of studies, just as you would test for the effects of a methodological moderator. However, it is often impossible to determine if a study was conducted in a way that represents one or another condition of the moderator variable. Lacking that data needed to evaluate interactions, all you can do is look at main effects; this problem would also apply to narrative literature reviews.

Meta-analysis has also given little attention to the role of mediating variables—those that come between an independent and dependent variable in a causal chain—from either a theoretical or methodological perspective (Shadish, 1996). As with moderating variables, the problem is often that there is not a sufficient number of studies that include all the important potential mediators to allow a good test of their effects. However, techniques do exist for testing mediational hypotheses using meta-analysis and should be applied to appropriate research questions (Shadish, 1996).

Objectivity versus subjectivity. Advocates of meta-analysis generally view it as a more objective means of drawing conclusions about the effects of an independent variable than the narrative literature review (e.g., Green & Hall, 1984). This view is based on meta-analysis’s using statistical tests to determine the overall effect of an independent variable and the effects of any potential moderator variables. In contrast, the conclusions of narrative reviews are not based on a predefined criterion of whether or not effect occurs, such as the probability values used in statistical analyses but, rather, on the subjective judgment of the literature reviewer. This judgment can be affected by the theoretical and other biases of the reviewer; decisions based on statistics are free of such biases.

However, although it is true that the mathematical aspects of meta-analysis are relatively free of bias, the meta-analyst, like the narrative literature reviewer, must make a number of subjective decisions before getting to the data analysis stage of the review. Wanous, Sullivan, and Malinak (1989) listed 11 decisions that must be made in a meta-analysis, eight of which are subjective judgments that also must be made by narrative literature reviewers. Some of these decisions include defining the scope of the review, establishing criteria for including studies in the review, defining the scope of search for studies, deciding which moderator variables to consider, and evaluating the quality of the studies. Different decisions made at such choice points can easily lead to contradictions between the conclusions drawn from a meta-analysis compared with a narrative literature review of a hypothesis, to contradictions between the conclusions drawn by two meta-analyses, and, of course, to contradictions between the conclusions of two narrative literature reviews (Cook & Leviton, 1980; Wanous et al., 1989). Also bear in mind that, as noted in Chapter 17, the interpretation of the results of research—what it means in theoretical and practical terms—is always a subjective judgment open to the influence of the personal and theoretical biases of whoever is making the interpretation. It would appear, then, that meta-analysis has only a narrow advantage in objectivity over the narrative literature review, limited to conclusions about the statistical significance of the effects of the independent and moderator variables.

Precision of results. The advocates of meta-analysis also believe that it provides more precise information about the magnitude of the effect of an independent variable—expressed as a mean effect size—than does the narrative literature review, which generally provides only a broad yes-or-no conclusion. In addition, the use of effect sizes in meta-analysis reduces the likelihood of making a Type II error: deciding that the independent variable had no effect when there was insufficient statistical power to detect an effect. The vote-counting approach taken by most narrative literature reviews, in contrast, must depend entirely on the statistical power of the studies being reviewed to avoid Type II errors.

However, a number of factors limit the precision with which meta-analysis can estimate the size of the effect of an independent variable. First, as already noted, publication biases might inflate the Type I error rate present in the studies reviewed. Although this is also a problem for a vote-counting approach, it may be a greater problem for meta-analysis because it will lead to an inflated estimate of the mean effect size. To the extent that the effect size is used as an indicator of the importance of the effect, its importance will be overestimated, perhaps leading to faulty policy decisions (Bangert-Downs, 1986). Second, the mean effect size can be very sensitive to outliers—values that are unusually large or unusually small—especially when only a few studies are included in a meta-analysis. Light and Pillemer (1984) give the example of a meta-analysis (Burger, 1981) that found a mean d (the difference between experimental and control conditions expressed in standard deviation units) of .63 based on the results of seven studies. However, one study had an unusually large d of 4.01; with this value dropped, the mean d became .33, which might be a better estimate of the true effect size. Finally, as we have noted, it might not be possible to compute effect sizes for all studies. Consequently, these studies cannot be included in the meta-analysis, and their exclusion reduces the precision with which the mean effect size found in the meta-analysis estimates the true effect of the independent variable.

The degree of precision gained by meta-analysis over the narrative literature review comes at the cost of requiring effect sizes from multiple studies. Borenstein et al. (2009) recommend a minimum of 10 to 15 studies. As with any variable, the precision with which a mean effect size estimates the population effect size depends on the number of observations. Although meta-analysis cumulates results over a large number of research participants and thereby gains statistical power, the studies are also likely to vary widely in their operational definitions, participant populations, settings, and other methodological characteristics, which will lead to variance in effect sizes, thereby reducing the precision of the estimate of the true effect size (Cook & Leviton, 1980). To determine how much of this variance is attributable to these methodological factors, they must be treated as moderator variables in the analysis. When conducting moderator variable analyses, one should have 10 to 15 studies per condition of the moderator variable. If this many studies are not available, one should be cautious about drawing firm conclusions from the analysis. A narrative literature review can be conducted on fewer studies because it does not aspire to the higher degree of precision desired by meta-analysts, although this lesser precision should also be reflected in more tentative conclusions.

Meta-analysis attains precision by focusing on numbers—effect sizes—which has led some writers (e.g., Cook & Leviton, 1980; Wanous et al., 1989) to caution against mindless number-crunching: paying so much attention to effect sizes, their mean, and their statistical significance that one loses sight of the meaning of the numbers. It is easy, for example, to become so entranced by the seemingly precise “bottom line” provided by a mean effect size that one overlooks the limitations that moderator variables might put on the accuracy of that statistic or the degree to which the mean might be influenced by publication and other biases (Cook & Leviton, 1980). Therefore, always pay careful attention not only to the numbers produced by meta-analyses but also to the substantive meaning of those numbers, the limitations of the studies that produced them, and limitations of meta-analysis as a method. For this reason, Wanous et al. (1989) recommend that one do a narrative literature review before conducting a meta-analysis. The narrative review provides an overview of the important issues on the topic and sensitizes the reviewer to the limitations of the studies under review and to factors that require attention as potential moderator variables.

“Best evidence” literature reviewing. Both narrative literature reviews and meta-analyses have strengths and weaknesses; the most important of these are summarized in Table 19.1. A major restriction on meta-analysis is that, unlike narrative literature reviews, it cannot address broad theoretical issues. When it comes to empirical questions, both meta-analysis and the narrative literature review can synthesize the results of quantitative studies although they differ in their approaches. The meta-analyst computes mean effect sizes whereas the narrative reviewer categorizes study outcomes as supporting or not supporting the hypothesis. However, meta-analysis cannot synthesize the results of qualitative research because there is no way to compute an effect size, whereas the narrative review can use those results because its conclusions are not based on effect sizes. The conclusions drawn from a meta-analysis are more precise in the sense that meta-analysis can describe the magnitude as well as the existence of the effect of an independent variable. These advantages also contain an element of weakness because meta-analyses can include only studies that provide the necessary statistical information, whereas the narrative review can consider the results of studies that do not provide statistical information. In addition, meta-analyses, like all other statistical techniques, can suffer from insufficient statistical power if the number of studies is too small. Again, because of its non-statistical nature, the narrative review can draw at least tentative conclusions from a smaller number of studies. In practical terms, more studies might be available for a narrative review because it can include qualitative studies and quantitative studies that don’t provide the statistical information required for meta-analysis.

In summary, then, meta-analysis gains statistical precision at the cost of inclusiveness and the narrative review gains inclusiveness at the cost of statistical precision. The ideal literature review would therefore use the strengths of each technique to balance the weaknesses of the other by using both qualitative and quantitative elements in a review of the best evidence bearing on a hypothesis, providing what Slavin (1986) calls “best evidence” research synthesis. As Light and Pillemer (1984) observed in the context of program evaluation,

TABLE 19.1

Comparison of Narrative Literature Reviews and Meta-Analysis



	 

	Narrative

	Meta-Analysis




	Can address broad theoretical questions

	Yes

	No




	Can include quantitative studies

	Yes

	Yes




	Can include qualitative studies

	Yes

	No




	Can identify broad patterns of results

	Yes

	No




	Precision of conclusions

	Low

	Higha




	Vulnerability to Type I errors through publication bias

	High

	High




	Vulnerability to Type II errors in studies reviewed

	High

	Low




	Requires statistical information about study outcomes

	No

	Yes




	Number of studies required

	Few

	Many




	Effi ciency for large number of studies

	Low

	High





aWithin the limits described in the text.



Both numerical and qualitative information play key roles in a good [integrative literature review]. Quantitative procedures appeal to scientists and policy makers who experience feelings of futility when trying to develop a clear statement of “what is known.” But using them does not reduce the value of careful program descriptions, case studies, narrative reports, or expert judgment, even though this information may be difficult to quantify. We cannot afford to ignore any information that may provide solid answers. For most purposes, a review using both numerical and narrative information will outperform its one-sided counterparts. For example, formal statistical analysis is often needed to identify small effects across studies that are not apparent through casual inspection.… But qualitative analyses of program characteristics are necessary to explain the effect and to decide whether it matters for policy. (pp. 9–10)

Best evidence synthesis would first use the narrative approach to provide an overview of the theoretical, applied, and empirical issues that have guided research in the field. This overview would identify potential theoretical and methodological moderator variables that you would have to take into consideration in drawing conclusions about the effect of the independent variable, and it would identify appropriate criteria for deciding which studies to include in the review. For example, you would exclude studies that used operational definitions that were subsequently shown to be invalid. Once you have located studies, you can put them into three categories: those for which an effect size can be computed for a meta-analysis, those that used quantitative procedures but for which an effect size cannot be computed, and those using qualitative procedures. You can then use design flaw analysis to identify patterns of flaws (if any) across studies. You can use this information to categorize studies to see if outcomes vary as a function of design flaws and to determine the limits of the conclusions that can be drawn from the studies. The reviewer would then synthesize the results for each category of studies, using quantitative or qualitative methods as appropriate. You can subject quantitative studies that report no effect for the independent variable, and for which no effect size can be computed, to an analysis of their statistical power, to see if that might be a problem. Next, compare the results of the syntheses across categories of studies to see if they are consistent. If they are not, you need to see if there was any apparent reason for the inconsistencies. Finally, you interpret the results of the literature review in terms of the theoretical, applied, and empirical implications of its results.

Operationally Defining Study Outcome

An integrative literature review combines the outcomes of studies to draw conclusions about the effect of an independent variable. The first step in this process is operationally defining study outcome in a way that allows the reviewer to directly compare the results of different studies even though those studies might have used different operational definitions of the independent and dependent variables. For example, studies of the relationship between television violence and aggression in children have used a wide variety of operational definitions of both constructs (Hearold, 1986). How can you compare the results of studies and draw overall conclusions in such circumstances? You must develop an operational definition of study outcome that can be applied to the studies under review. Three operational definitions are commonly used (Jackson, 1980): effect size, multiple outcome categories, and a dichotomous categorization based on whether the results of the study supported or did not support the hypothesis.

Effect size. Effect size is the ideal operational definition of study outcome because it provides a precise index of the impact of the independent variable on the dependent variable. Two effect size measures are commonly used in literature reviews. When the independent variable is categorical, such as the experimental versus control conditions in an experiment, the standardized difference in the means of the two conditions, indicated by the symbol d, is used as the operational definition of outcome. The d statistic is computed as the mean of the experimental condition minus the mean of the control condition divided by the pooled, or combined, standard deviation of the conditions. Therefore, d indicates the number of standard deviations that separate the means of the two conditions. Typically, d is given a plus sign if the results are in the direction predicted by the hypothesis being tested in the review, and a minus sign if the results are opposite to the prediction. Take a hypothetical example: The hypothesis is that boys are more aggressive than girls, and a study finds a mean aggression score of 16.5 for boys and 10.9 for girls with a pooled standard deviation of 12.8. The effect size d would be computed as d = (16.5 - 10.9)/12.8 = +.44. When the independent variable is continuous, such as scores on a personality questionnaire, then the Pearson product moment correlation, r, is used as the effect size indicator. Given an effect size for each study, you can answer the question of the overall effect of the independent variable by computing the mean effect size across studies.

Both d and r require that the dependent variable in the study be continuous; however, there are also effect size indicators for categorical dependent variables that can be mathematically transformed to d and r; d and r can also be converted to one another (e.g., Boren-stein, 2009). For example, the d of +.44 computed earlier is equivalent to r = +.21.

Multiple outcome categories. One problem with the use of effect size as an operational definition of study outcome is that studies do not always report an effect size or the statistical information required to compute one. This kind of non-reporting is especially likely when the independent variable did not have a statistically significant effect. When exact effect sizes are not available, Jackson (1980) suggests the use of multiple outcome categories as a secondary tactic. A study would be put into one of five categories depending on the statistical significance of its outcome: (1) the results were statistically significant and supported the hypothesis, (2) the results were not statistically significant but did support the hypothesis, (3) the independent variable had no effect, (4) the results were not statistically significant and contradicted the hypothesis, or (5) the results were statistically significant and contradicted the hypothesis. Once all studies have been categorized, you can examine the distribution of outcomes to draw conclusions about the effect of the independent variable.

Two outcome categories. Unfortunately, not all studies provide sufficient information to allow the reviewer to use five outcome categories. Sometimes the best the reviewer can do is categorize studies as either supporting or not supporting the hypothesis based on the statistical significance of the results and draw conclusions about the effect of the independent variable by counting the “votes” for and against the hypothesis (Bushman & Wang, 2009). This vote-counting approach to literature reviewing has a serious drawback: It is highly susceptible to Type II errors—incorrectly accepting the null hypothesis (Borenstein et al., 2009). Statistical significance is strongly affected by sample size. Consequently, two studies could find identical effect sizes for an independent variable, but the study using a large sample could have a statistically significant result while the study with a small sample could have a statistically nonsignificant result. For example, an r of .25 would be statistically significant with a sample size of 100 but not with a sample size of 50. Although the outcomes are identical in terms of effect size, the first study would be classified as supporting the hypothesis and the second as not supporting it. Rossi (1990) described an example of this problem. He reported the results of two literature reviews of the same set of studies, one using the vote-counting method to operationally define study outcome and one using effect sizes. The vote-counting review concluded that the research was inconsistent, sometimes finding an effect for the independent variable and sometimes not finding an effect; however, the effect size analysis concluded that the independent variable did have an effect, albeit a small one equivalent to a correlation of about r = .18. Furthermore, Rossi noted that

the average power of [the studies reviewed] was .375, suggesting that 37.5 percent of [the] studies should have found statistically significant results, in good agreement with the observed rate of significance of 41.7 percent.… This [power] analysis suggested that the sample sizes of [the] studies were inadequate to ensure detection of the effect in most studies but were sufficient to guarantee some statistically significant results. (p. 652)

The five-category approach described earlier is also susceptible to Type II errors, but it is less susceptible than the vote-counting method because it uses more categories.

In summary, the use of effect sizes is the best approach to empirical literature reviewing (Bushman & Wang, 2009). It precisely estimates the magnitude of the effect of the independent variable and avoids the problem of Type II errors. However, not all quantitative studies provide the statistical information required to compute effect sizes, and qualitative research is not intended to provide precise estimates of effect size. In these cases, the researcher can only take a categorical approach to operationally defining study outcome.

Classifying Studies

In addition to identifying the overall effect of an independent variable, integrative literature reviews have the goal of identifying the factors that moderate that effect. To achieve this goal, you must first identify possible moderator variables, such as participant population and research setting, and then classify each study on each variable. For example, one study might use a college student sample in a laboratory setting and another might use a non-college-student sample in a field setting. Because a study might not clearly fall into only one category, classifying studies can sometimes involve relatively subjective judgments (Wanous et al., 1989). Consequently, you must be careful to check the reliability of the classifications, just as you would check the reliability of behavioral observations or the reliability of the classifications made in a content analysis (e.g., Orwin & Vevea, 2009). Once the studies have been classified, you can compare the typical outcome in one category with the typical outcome in another. For example, an independent variable might have an effect in laboratory settings but not in natural settings. However, you must also be alert for confounds among moderator variables, such as the confound between participant population and research setting in the example just given. These comparisons of outcomes between categories of studies can identify limits on the generalizability of an effect.

Analyzing Patterns of Flaws

In addition to establishing the degree of validity of each study in a literature review as discussed earlier, it is important to look for patterns of design flaws within the set of studies being reviewed. A set of studies might all point to the same conclusion, but if the studies have one or more validity threats in common, the consistency in their results could come from the shared flaw rather than from the effect of the independent variable (Salipante, Notz, & Bigelow, 1982). Salipante et al. recommend conducting a design flaw analysis by creating a matrix, such as shown in Table 19.2, in which the rows represent the studies being reviewed and the columns represent potential validity threats. The columns in Table 19.2, for example, represent some of the internal validity threats identified by Campbell and Stanley (1963) that we discussed in Chapter 7; the matrix could, of course, be expanded to include other threats to internal validity, threats to ecological, construct, and theoretical validity, and possible confounds. In Table 19.2 an “x” indicates that the threat did not arise because the research design precluded it; for example, pretest sensitization is not a threat if the study did not use a pretest. A “√” indicates that the study included a specific control for or an assessment of the effects of the threat. A large number of blanks in a column therefore indicates that the entire set of studies suffered from a common flaw; consequently, conclusions drawn about the effects of the independent variable must be tempered by consideration of the flaw as a possible alternative explanation for the effects found. For example, Table 19.2 shows that the research reviewed (a set of quasi-experiments) generally did not control for the effects of maturation and mortality. As we noted earlier, literature reviews are important because they let us draw conclusions from a set of studies each of which has strengths that compensate for the weaknesses of the others. The design flaw matrix lets you be sure that all weaknesses are compensated, that none affect all or most of the studies.

TABLE 19.2

Sample Matrix for Assessing Validity Threats
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x = design precludes threat

V = study controlled for or assessed effect of threat

Note: Adapted from Salipante et al., 1982, p. 344.

Level of Analysis

An important decision that literature reviewers must make is determining the appropriate conceptual level of analysis at which to define the independent and dependent variables. Let’s say you want to conduct a literature review on the effectiveness of psychotherapy. As shown in Figure 19.1, the hypothetical construct of psychotherapy could be operationally defined at different levels of abstraction. For example, you could simply define psychotherapy as a general concept and not investigate whether different types of therapy, such as behavioral and psychodynamic therapy, have different effects. Or you could decide to compare the relative effectiveness of behavioral and psychodynamic therapy, but not investigate the relative effectiveness of specific therapeutic techniques within these general categories. Or, of course, you could conduct a very fine-grained analysis in which you compared the effectiveness of specific techniques within each of the categories. Similarly, dependent variables can be defined at various levels of abstraction.

The inappropriate combining of effect sizes or other definitions of outcome across different independent variables, dependent variables, and operational definitions of the variables is sometimes referred to as the problem of “mixing apples and oranges” (Cook & Leviton, 1980). This criticism was directed initially at a review of psychotherapy outcome studies (Smith & Glass, 1977) that combined effect sizes across different types of therapy (for example, mixing the apples of behavior therapy with the oranges of psychodynamic therapy) after initial analyses indicated no difference in outcome by type of therapy. Glass (1978) defended this approach by noting that both behavior therapy and psychodynamic therapy are subcategories of the general concept of psychotherapy and that this higher order concept was the independent variable of interest in the review; that is, he argued that it is permissible to mix apples and oranges if you’re interested in studying fruit. Such higher order combination of effect sizes is generally considered appropriate as long as two cautions are borne in mind: that such “mixed” independent variables can at times be somewhat artificial or remote from real applications (Bangert-Downs, 1986) and that effect sizes should be examined within types of independent variable to determine if effect sizes differ as a function of the type of independent variable or if moderators have different effects on different independent variables (Shadish & Sweeney, 1991). Recall Shadish and Sweeney’s finding that research setting interacted with type of psychotherapy to affect recovery rates.
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FIGURE 19.1

Defining a Concept at Different Levels of Abstraction.

In this example, the concept of psychotherapy can be defined very generally, encompassing all types of therapy; at an intermediate level, as broad categories of therapies such as behavioral and psycho-dynamic; or very narrowly as specific therapies within categories.



It is more difficult to justify mixing across dependent variables, as Smith and Glass (1977) also did, on the principle that in psychotherapy outcome was outcome regardless of whether the outcome was defined in terms of clinicians’ judgments, clients’ self-reports, or independent assessments of behavior. This tactic is risky because any one independent variable can have greatly divergent effects on different types of dependent variables. As Bangert-Downs (1986) notes,

Treatments may influence many phenomena but averaging measures of all these phenomena only confuses our picture of the treatment. A drug may cure cancer but make colds worse. Averaging these effects would obscure important information about the drug and produce a single effect size that is difficult to interpret. (p. 397)

Averaging outcomes across different operational definitions of a single independent or dependent variable is less controversial: If the operational definitions are valid indicators of the construct, the studies being reviewed should get the same pattern of results regardless of the operational definition used. It is extremely useful, however, to check this assumption of equivalence of operational definitions by treating operational definition as a moderator variable in the literature review. If no difference in outcome is found as a function of operational definition, the outcomes of the different operational definitions can be combined for further analysis; if differences are found, you must assess the implications of those differences for the validity of the research being reviewed. If, for example, there is evidence that one operational definition is more valid than another, then research using the more valid definition should be given more weight when drawing conclusions.
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Interpreting the Results

Because the integrative literature review is a form of research, the final stage of the process is the same as that of all research—drawing conclusions from the data and laying out the implications of those conclusions for theory, research, and application. In Chapter 17, we discussed that process, so the next section simply considers a few limitations on interpreting the results of literature reviews.

The Effects of Judgment Calls

First, integrative literature reviewing is a process that involves a fairly large number of judgment calls, decisions that one person may make in one way and another person may make in another (Wanous et al., 1989). For example, if two people were to review the research on the same hypothesis, they might make different decisions about which studies to include in their reviews. One person might choose to include only published studies, whereas the other might also include any unpublished research that could be found. One consequence of this judgmental factor in literature reviewing is that the different decisions made by different reviewers may lead to different results in the literature reviews and different conclusions being drawn about the hypothesis being tested. Wanous et al. (1989), for example, describe four pairs of literature reviews that came to opposite conclusions and show how different decisions at various judgment points could have led to those conflicting conclusions.

Because differences in judgment calls can produce such large differences in conclusions, it is extremely important for literature reviewers to clearly specify the decisions they make at each point in the review process (APA Publications and Communications Board, 2008; Clarke, 2009). Literature reviewers should report the operational definitions of variables included in the review. For example, in reviewing the effects of psychotherapy, one should specify exactly what kinds of treatments were considered to be therapies for the purpose of the review and the kinds of therapies put into each subcategory used, such as behavioral or psychodynamic therapies. Similarly, one should specify the operational definitions of the dependent variables, such as anxiety or depression. Another factor that reviewers should report is the criteria they used for including studies in the review or excluding them from consideration. These criteria could include study characteristics such as validity level and participant population. Reviewers should also tell readers the methods they used to locate studies, such as computer searches of indexes (in which case the key words used should be reported), bibliographic searching, and source-by-source searching (specifying the sources searched). Finally, the reviewer should report the methods used to analyze the data, including the specific statistical techniques used for a meta-analysis. This information should be detailed enough that another person could exactly replicate the literature review. Such information allows readers to judge the adequacy of the review procedures and the validity of the conclusions that the reviewer draws.

The Correlational Nature of Moderator Variable Analyses

A second point to bear in mind when interpreting the results of a literature review is that any relationships found between moderator variables and study outcomes are correlational, not causal (Borenstein et al., 2009). That is, a literature review can at best demonstrate only that there is a relationship between a moderator variable and study outcomes, not that the moderator variable caused the difference in outcomes. For example, if a literature review found that a hypothesis tended to be supported in laboratory settings but not in natural settings, the only way to determine if type of setting caused the difference in outcomes would be to conduct an experiment with type of setting as an independent variable. In addition, conditions of a moderator variable might be confounded with other characteristics of the studies. For example, the research participants in the laboratory settings might have been college students and those in natural settings, older adults. The only way to determine which variable actually moderated the effect sizes would be through an appropriately designed experiment.

Publication Biases

Finally, it is important to temper the conclusions drawn from literature reviews with consideration of the possible effects of publication biases. As noted earlier, publication bias in favor of statistically significant outcomes may lead the literature reviewer to overestimate the impact of an independent variable. Conversely, insufficient statistical power in the studies reviewed might lead to an underestimation of the independent variable impact. Finally, you must be aware of any design flaws that are common to the studies reviewed and to interpret the results of the literature review with these flaws in mind. A set of studies might point to a common conclusion, but a common flaw would cast doubt on that conclusion.
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Evaluating Literature Reviews


Box 19.1 Evaluating Literature Reviews

Question Formulation



	1.

	What was the purpose of the literature review?






	a.

	Theory development, evaluation, or integration



	b.

	Problem identification



	c.

	Advocating a point of view



	d.

	Conducting a historical analysis



	e.

	Summarizing the evidence on a hypothesis






	2.

	Was the purpose of the review clearly stated?



	3.

	When the goal was to summarize the evidence on a hypothesis, was the hypothesis clearly stated so that the results of studies could be unambiguously classified as supporting or not supporting it?



	4.

	Were all relevant theories thoroughly analyzed?






	a.

	In conceptually-oriented reviews, were all relevant theories included and accurately described?



	b.

	In empirically-oriented reviews, were all relevant theories analyzed to identify variables that might moderate study outcomes and to identify the conditions required for an accurate test of the hypothesis?






	5.

	Was all relevant research thoroughly analyzed to identify methodological variables (such as operational definitions, research settings, research strategies, participant populations, etc.) that might moderate study outcome?




Data Collection



	1.

	Was the scope of the search for studies clearly stated? That is, were there clear rules regarding the characteristics of studies that are considered for inclusion in the review?



	2.

	Were all relevant sources of studies checked?






	a.

	Indexes



	b.

	Previous literature reviews on the hypothesis



	c.

	Reference lists and bibliographies from studies already located



	d.

	A manual search of relevant journals






	3.

	Were the proper search terms used with indexes? Were all variants of the terms (such as both singular and plural) and synonyms checked?




Data Evaluation



	1.

	Were the criteria used to include and exclude studies clearly stated? Were those criteria appropriate? What bias might these criteria have brought to the conclusions drawn from the review?



	2.

	How many studies were excluded from the review relative to the total number located? Was the remaining sample large enough to allow valid conclusions to be drawn?




Data Analysis



	1.

	What literature review technique was used, narrative, meta-analysis, or best evidence? Was the technique used appropriate to the purpose of the review and the nature of the research being reviewed, such as the number of quantitative and qualitative studies that have be conducted?



	2.

	What was the mean (meta-analysis) or modal (narrative review) outcome of the studies?



	3.

	How much variance was there in the study outcomes? Were there any outliers that increased the variance or skewed the mean?



	4.

	Were moderator variables used to try to explain the variance in study outcomes?



	5.

	Were clear rules established for classifying studies relative to the moderator variables? Were these rules applied reliably?



	6.

	Were there enough studies within each category of the moderator variables to permit reliable conclusions to be drawn?



	7.

	Were the studies analyzed to determine if there were any common design flaws that might call into question the validity of their overall results?



	8.

	Was a list of studies used in the review included in the report? Did the list include how each study was classified on each moderator variable? In a meta-analysis, was the effect size for each study included?




Interpretation



	1.

	Were the interpretations appropriate given the scope of the review, the types of studies included in the review (such as restriction to one participant population), and the limitations of the review technique? For example, did the conclusions from a narrative review reflect an awareness of the possibility of Type II errors? Did a meta-analysis acknowledge the possibility of inflated mean effect sizes due to publication biases?



	2.

	Were clear implications drawn for theory, research, and application?



	3.

	Were all possible interpretations of the findings considered? For example, did a review of correlational research consider both directions of causality and the possibility of third-variable influences? Were all theoretical perspectives considered?



	4.

	Was the impact of any common design flaws given full consideration?



	5.

	Were all possible confounds among moderator variables, such as laboratory experiments using only college students as participants and field studies using only non-college participants, considered in interpreting the impact of moderator variables?






The preceding description of the process of conducting a literature review implies a set of criteria that you can use to evaluate the quality of a literature review. Box 19.1 summarizes these criteria in the form of a set of questions you can ask as you read a literature review.
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Understanding Meta-Analysis

Meta-analysis statistically combines the results of a set of studies of the same hypothesis to come to an overall conclusion about the effects of the independent variable and to identify variables that might moderate its effects. Meta-analysis has been increasingly used as a literature-reviewing tool over the past 35 years (Cordray & Morphy, 2009). Although this rise in the use of meta-analysis makes it look like a new technique, the basic principles have been around since the early 1900s (Shadish & Haddock, 2009); however, only relatively recently have statisticians given much attention to its formal development. Because of the importance of meta-analysis as a means of reviewing research literature, it is important to understand the technique’s strengths and weaknesses so that you can correctly interpret the results of published meta-analyses. Therefore, this section examines a sample meta-analysis. In addition, Durlak and Lipsey (1991) provide a “practitioner’s guide” to meta-analysis that discusses the important issues in the field in more detail than space allows here. The statistical procedures for conducting a meta-analysis are fairly complex, so we will not discuss them. See the suggested readings listed at the end of the chapter for more detailed discussions of conducting meta-analyses.

Let’s examine the process of conducting a meta-analysis by looking at one conducted by Johnson and Eagly (1989). Their meta-analysis is not especially better or worse than others we could have chosen, but it does illustrate the process of meta-analysis well. It also illustrates the use of moderator variables to analyze effect sizes and the use of theory-related moderator variables to understand the results of a body of research. This exploration of Johnson and Eagly’s work is organized in terms of the five stages of literature reviewing.

Defining the Research Question

Johnson and Eagly (1989) drew their research question from the field of attitude change and persuasion. The question was one that has been the subject of over 60 years of theory and research: When people are exposed to a persuasive message designed to change their attitudes on an issue, does the degree to which they are personally involved in the issue affect the degree to which their attitudes change? In other words, is it easier or harder to persuade people who have a strong personal involvement in an issue to change their minds?

Johnson and Eagly (1989) began their review of the research on this question by noting that there are three theoretical approaches to answering this question, each of which has used a different operational definition of “issue involvement” in its research. One theoretical perspective focuses on what Johnson and Eagly called “value-relevant involvement,” which defines involvement as the degree to which the message recipient personally identifies with the issue under discussion; the issue is closely related to the recipient’s personal values and self-definition. In “outcome-relevant involvement,” the issue has an important, direct impact on the recipient’s life but is not necessarily linked to his or her personal value system. For example, if the message recipients are college students, involvement might be manipulated by a message dealing with raising tuition at their college (high involvement) versus raising tuition at a distant college (low involvement). With “impression-relevant involvement,” the message recipient wants to make a favorable impression on the person sending the persuasive message; that is, the recipient wants to “look good” to the persuader.

Johnson and Eagly (1989) also noted that the quality of the message—whether it used strong, relevant, and logical arguments to support its position versus weak, irrelevant, and illogical arguments—could moderate the relationship between issue involvement and persuasion, and that the three theories made different predictions about the form the interaction would take. Value-relevance theory holds that there should be no interaction between message strength and involvement: More highly involved people should be less easy to persuade regardless of the form the message takes. Impression-relevance theory also makes a simple prediction: Neither involvement nor argument strength should affect persuasion. Because the message recipients simply want to look good to the persuader, they will tell the persuader what they think he or she wants to hear, but their true attitudes are not affected. Outcome-relevance theory makes a complex prediction: When arguments are strong, highly involved people will be more persuaded than less involved people because they will give more thought to the arguments; when arguments are weak, highly involved people will be less persuaded than less involved people because they will be offended by the poor arguments the persuader made. (This is an oversimplification of outcome-relevance theory, but a full explanation would take up too much space; see Johnson & Eagly, 1989, pp. 292–293, for more detail.)

Based on their analysis of these theories, Johnson and Eagly (1989) decided to conduct a meta-analysis of the research on the relationship between issue involvement and persuasion to see which theory was best supported. Because of the theoretical importance of the operational definition of issue involvement and argument strength, they used these variables as moderators in their analysis. Note that Johnson and Eagly used a narrative literature review to identify the important theoretical issues relevant to their topic. As we will see, the results of the narrative review defined the structure of the meta-analysis.

Locating Relevant Research

Johnson and Eagly (1989) began their search for studies relevant to their research question by defining the type of study they wanted: “To examine the effects of the three types of involvement, we endeavored to locate all studies that had manipulated or assessed message recipients’ involvement and related this independent variable to the persuasion induced by a communication” (p. 294). They used four strategies to locate studies. First, they conducted computer searches of six indexes using the search term involvement. They also checked the reference lists and bibliographies of relevant literature review articles, books, and book chapters. In addition, they looked through the tables of contents of journals that published the largest number of involvement studies. Finally, they checked the reference lists and bibliographies of the studies they had located by other means. Although it would be interesting and useful to know the total number of studies they located, Johnson and Eagly did not report that information.

Deciding Which Studies to Include

Johnson and Eagly (1989) established four criteria for including studies in their review: “(a) subjects were adults or adolescents not sampled from abnormal populations; (b) subjects received a persuasive message; (c) subjects indicated their [degree of ] acceptance of the position advocated in the message; and (d) involvement … was used in the analysis of persuasive effects” (p. 295). They also established 13 criteria for excluding studies from the review, starting with “studies with obviously confounded manipulation” (p. 294)and studies with any of 10 other methodological inadequacies. Johnson and Eagly clearly defined both “obviously confounded” and the other methodological faults. They also excluded on theoretical grounds studies that used extremely simplistic persuasive messages: “the theories underlying … involvement research … have been tailored to account for the persuasion that occurs when people are exposed to relatively complex messages” (p. 294). Finally, they excluded studies for which they could not compute an effect size. After these exclusion criteria were applied, Johnson and Eagly had a sample of 38 studies with which to conduct their meta-analysis.

Integrating the Results of the Studies

Because meta-analysis is a set of techniques rather than a single method of combining results across studies (see Borenstein et al., 2009, for a comparison of methods), Johnson and Eagly (1989) had to select a technique. They chose to define effect size in terms of d (they could, of course, have chosen r) and computed the mean effect size for the entire set of studies and within the conditions of the moderating variables. In addition, they weighted the d from each study by the study’s sample size, thereby giving more importance to larger samples in computing the mean value for d. This is a standard procedure in meta-analysis because a study using a large sample provides a more accurate estimation of the true effect size than does one using a small sample.

Johnson and Eagly (1989) found a mean d for all 38 studies of –.21, indicating that higher involvement in the issue led to less persuasion. These results are consistent with value-relevance theory. When the studies were categorized on the basis of operational definition of involvement, Johnson and Eagly found that the mean d was –.48 for value-relevance studies, –.02 for outcome-relevance studies, and –.17 for impression-relevance studies. These results indicate that higher involvement led to less persuasion for value-and impressionrelevant involvement (but less so for impression relevance) and that involvement had no relationship to persuasion when involvement was defined in terms of outcome. These results are consistent with the prediction made by value-relevance theory, but not with predictions made by outcome-and impression-relevance theories. Note an important point illustrated by this set of results: A main effect for a moderator variable in meta-analysis is equivalent to an interaction between the moderator variable and the independent variable being examined in the meta-analysis. That is, the relationship between the independent variable (issue involvement, in the example given) and the dependent variable (persuasion) changes depending on the condition of the moderator variable (involvement type). The meta-analysis with involvement type as a moderator variable was therefore equivalent to a 2 (high versus low involvement) × 3 (involvement type) factorial design in an experiment.

Because both impression-relevance and outcome-relevance theories make specific predictions about argument strength, the best test of the theories comes only when both moderators are included in the analysis. These results are shown in Table 19.3. For value-relevant involvement, higher involvement resulted in less persuasion regardless of argument strength, although this effect was stronger for weak arguments. For outcome-relevant involvement, higher involvement resulted in more persuasion in response to strong arguments and less persuasion in response to weak arguments. For impression-relevant involvement, involvement was not related to persuasion regardless of argument strength. These results are all consistent with the predictions made by the respective theories.

TABLE 19.3

Mean d Values for Effect of Involvement on Persuasion Moderated by Type of Issue Involvement and Argument Strength





	 

	Type the Issue involvement




	 

	Value Relevent

	Outcome Relevent

	Impression Relevent




	Strong arguments

	–.28*

	.31*

	–.17




	Weak arguments

	–.58*

	–.26*

	–.17





* p < .05.

Data from Johnson and Eagly, 1989.

Interpreting the Results of the Meta-Analysis

Johnson and Eagly (1989) made a number of theoretical and methodological interpretations of these results and of other results not discussed here. One major conclusion to be drawn from the portion of their meta-analysis examined here is that there are three different types of issue involvement, each of which has different effects on persuasion when considered in conjunction with argument strength. For our purposes, however, let’s consider two lessons that their findings have for the interpretation of meta-analyses and literature reviews in general. First, these results illustrate the importance of conducting a thorough theoretical analysis of the hypothesis to be reviewed in order to identify moderator variables. Notice that the conclusions you would draw from the meta-analysis change as you move from an analysis without any moderators, to one that includes one moderator, to the final analysis with both moderators. A less thorough theoretical analysis might have overlooked a moderator variable and so led to incorrect conclusions.

The second lesson illustrated by Johnson and Eagly’s (1989) findings is the importance of including methodological moderator variables in the analysis, in this case the different operational definitions of the independent variable (which also have theoretical importance in this instance). If Eagly and Johnson had not included operational definitions as a moderator variable (a situation not included in Johnson and Eagly’s analysis, but one that can be examined with the information they provide), none of the theories would have been supported very well and there would appear to be a mass of contradictions among the results of the studies. Including the operational definition of involvement as a moderator variable resolves many of those contradictions. Note that this is an example of the apples-and-oranges problem discussed earlier: Value relevance, impression relevance, and outcome relevance are all forms of issue involvement and therefore could be considered, in Glass’s (1978) terms, “fruit.” However, in this case the type of fruit makes a big difference in terms of the conclusions one draws from the analysis.
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Chapter Summary

Literature reviews can be conducted to fulfill a number of purposes: summarizing new theories, findings, research methods, and data analysis techniques for a topic; identifying linkages between theories and developing new theories from existing knowledge; evaluating the validity of theories; tracing the histories of ideas; and summarizing the research evidence on a hypothesis or set of hypotheses. The last purpose has several goals: determining how well the hypothesis (or hypotheses) is supported, determining the factors that lead to differences in outcomes across studies, and identifying the implications of the review for theory, research, and application. The results of the review can be used to decide how theories should be modified, to identify new topics for research, and to inform policy decisions.

Viewed as a form of research, the literature review has five steps. The first step is defining the research question. Literature reviews can address three questions: What is the average effect of an independent variable? Under what conditions does the independent variable have its effects (external validity)? Does an independent variable have an effect under a specified set of conditions (ecological validity)? The scope of the question must also be carefully defined. A question that is too narrow might not produce a generalizable answer, but one that is too broad might be impossible to complete—there will be too much information to deal with. Finally, literature reviews can either test specific hypotheses or be exploratory, attempting to identify the independent variables that affect a given dependent variable.

The second step in a literature review is locating relevant research. Chapter 5 described this process; also note that to find all the research that has been conducted on a topic, literature reviewers must go beyond the use of the standard indexes to other techniques such as source-by-source searching.

The third step is deciding which studies to use in the literature review. Five options exist. The first is to include all studies in the literature review; however, it might be impossible to locate all relevant studies, and this procedure could give equal weight to both good and poor research in reaching conclusions. The second option is to include only published studies. This approach makes it easy to locate studies, but the studies used in the review will reflect any publication biases that might exist. A third option is to include only valid studies, but this approach raises the question of how to grade studies on validity. Often, reviewers categorize studies in terms of level of validity and check to see if study outcomes vary as a function of validity. The fourth option, which can be used when there is an overwhelming number of studies to review, is to stratify the studies on important characteristics and randomly sample studies within strata. Finally, you can ask experts to choose the best or most important studies for inclusion in the review, but the studies reviewed will then reflect any biases the experts hold.

The fourth step in literature reviewing is integrating the results of the studies, which involves several tasks. The first task is choosing a technique for summarizing the results of the studies and relating variation in outcomes to moderator variables. Narrative literature reviews take a qualitative approach, with the reviewer verbally summarizing the results of the studies and the effects of the moderator variables. Meta-analyses are quantitative reviews based on average effect sizes across all studies and differences in average effect sizes between conditions of moderator variables. Meta-analysis and narrative literature reviews complement one another in that the strengths of one often compensate for the shortcomings of the other. The most useful approach to literature reviewing is to use the techniques in tandem.

The next task is choosing an operational definition of study outcome. Effect size is probably the best definition because it is precise and not affected by the statistical power of the studies reviewed; however, not all studies report effect sizes or the information needed to compute them. When effect sizes are not available, studies can be classified according to the degree to which they support the hypothesis; however, these classification systems are vulnerable to Type II errors when studies have low statistical power. The third task is classifying studies on potential moderator variables to determine if they are related to study outcomes. The fourth task is analyzing the validity of the studies to determine if there is a common flaw that could challenge the accuracy of the conclusions drawn from the review. The last task is determining the proper level of abstraction at which to define the independent and dependent variables. Choosing too high a level can result in combining the results of studies whose independent or dependent variables are too conceptually different to provide meaningful overall results.

The final step in literature reviewing is interpreting the results of the review. Four points should be borne in mind. First, literature reviewing involves a large number of judgments, each of which can influence the conclusions drawn from the review. Second, any relationships found between moderator variables and study outcomes are correlational, not causal. Third, the results of literature reviews can be influenced by publication biases and the statistical power of the studies. Finally, design flaws that are common to a large number of the studies can limit the validity of the conclusions drawn from the review.

In conclusion, Box 19.1 lists some questions you can use to evaluate the quality of literature reviews, both meta-analyses and narrative reviews.
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Suggestions for Further Reading

Narrative Literature Reviews

Baumeister, R. F., & Leary, M. R. (1997). Writing narrative literature reviews. Review of General Psychology, 1(3), 311–320.

Bem, D. J. (1995). Writing a review article for Psychological Bulletin. Psychological Bulletin, 118(2), 172–177.

These authors provide two of the few guides to writing narrative literature reviews. They lay out the goals and distinctive characteristics of this form of research, discuss the writing process, and point out common mistakes made by writers of narrative literature reviews.

Meta-Analysis

Borenstein, M., Hedges, L. V., Higgins, J. P. T., & Rothstein, H. R. (2009). Introduction to meta-analysis. Chichester, UK: Wiley.

A comprehensive guide to conducting meta-analysis that covers conceptual as well as statistical issues.

Cooper, H. (2010). Research synthesis and meta-analysis (4th ed.) Thousand Oaks, CA: Sage.

A basic how-to guide for conducting meta-analysis, going into more detail than Roberts and colleagues (below).

Cooper, H., Hedges, L. V., & Valentine, J. C. (Eds.). (2009). The handbook of research synthesis (2nd ed.). New York: Russell Sage Foundation.

The chapters in this book provide detailed information on the conceptual and statistical issues one faces when conducting a meta-analysis.

Durlak, J. A. (1995). Understanding meta-analysis. In L. G. Grimm & P. R. Yarnold (Eds.), Reading and understanding multivariate statistics (pp. 319–352). Washington, DC: American Psychological Association.

Durlak presents a broad overview of the issues involved in meta-analysis and a more detailed guide to reading and interpreting meta-analysis than we had space for here.

Hunt, M. (1997). How science takes stock: The story of meta-analysis. New York: Russell Sage Foundation.

Hunt, a science journalist, gives a history and overview of meta-analysis and describes a ways in which it has been used in medical educational, and social science research.

Hunter, J. E., & Schmidt, F. L. (2004). Methods of meta-analysis: Correcting error and bias in research findings (2nd ed.). Thousand Oaks, CA: Sage.

A very detailed guide to conducting meta-analysis, including a discussion of correcting for statistical problems such as unreliability of measures and restriction in range.

Roberts, B. W., Kuncel, N. R., Viechtbauer, & Bogg, T. (2007). Meta-analysis in personality psychology: A primer. In R. W. Robins, R. C. Fraley, & R. F. Krueger (Eds.), Handbook of research methods in personality psychology (pp. 652–672). New York: Guilford Press.

Roberts and his colleagues present a brief overview of how to conduct a meta-analysis, including both conceptual and statistical issues.

If you are planning to conduct a meta-analysis, we suggest that you read Roberts and colleagues first, then Cooper, and then Borenstein et al. and Hunter and Schmidt (especially if you are using the correlation coefficient as your effect size indicator). Use the chapters in Cooper et al. for detailed information on specific issues.
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Questions for Review and Discussion



	1.

	Describe the purposes of literature reviews. Explain the three ways the term literature review is used in behavioral science. In what ways can the results of a literature review be used?



	2.

	Describe the types of questions literature reviews can address. How does the question addressed in a literature review affect its scope and the approach taken to answering the question?



	3.

	Guzzo et al. (1987) have stated that policy makers prefer simple, main effects conclusions from literature reviews. What do you see as the advantages and disadvantages of this approach to research synthesis? Is it proper for scientists to provide apparently simple answers, or should they insist on more complex analyses? Explain your answers.



	4.

	Describe the strategies for deciding what studies to include in a literature review. What are the advantages and disadvantages of these strategies?



	5.

	What is theoretical validity? How can the degree of theoretical validity of the studies included in a literature review affect the conclusions drawn?



	6.

	Describe the ways of operationally defining study outcome. What are the advantages and disadvantages of each? What role does statistical power play in this process?



	7.

	Describe the process of design flaw analysis. Why is this process important to the validity of a literature review?



	8.

	What problems are involved in determining the most appropriate level of analysis at which to define the independent and dependent variables in a literature review?



	9.

	Compare and contrast the narrative and meta-analytic approaches to literature reviewing. How are these approaches affected by such issues as the types of studies each can handle and the objectivity and precision of the results each approach produces?



	10.

	What factors affect the interpretation of the results of a literature review? Explain their effects.



	11.

	What is best evidence literature reviewing? How can the strengths of meta-analysis and the narrative literature review compensate for the other technique’s limitations?



	12.

	In Psychological Bulletin, Perspectives on Psychological Science, or another journal that publishes literature reviews, look up a literature review on a topic that interests you. Critique it using the guidelines in Box 19.1. What are its strengths and weaknesses?
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The knowledge generated by the research process has value only if it is communicated to people who can put it to use in the form of theory development and practical application. Consequently, scientists throughout history have endeavored to disseminate the results of their research to their colleagues. Today, there are four primary means of scientific communication: books, book chapters, journals, and presentations at professional meetings or conventions. In most of the behavioral sciences, the primary media for communicating the results of research studies are journal articles and convention presentations; except for long case studies, books and book chapters tend to be reserved for theoretical presentations, literature reviews, and handbooks for research and application. This chapter discusses the process of preparing research reports for journal publication and for presentation at professional meetings. We begin by discussing the structure and content of the research report, continue by describing the publication and presentation processes, and conclude by discussing ethical issues in publication.
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The Research Report

Research reports exist to inform other people about what scientists have learned in the course of their research. The report begins by stating the research question and explaining the rationale the investigation: What makes the investigation important enough to justify the resources expended on it, to justify the cost of publication, and to justify others’ spending their time reading it? The report continues with a description of how the question was investigated so that readers can evaluate the validity of the research and of the knowledge that it produced. Next, the results of the investigation are presented: the data that provide a basis for answering the question. The report concludes with a discussion of the meaning of the data; that is, the answers they provide to the research questions.

This section discusses five aspects of writing a research report: the structure of the report or outline it follows, the content of the report, evaluation criteria for research reports, and considerations in writing reports for nonresearchers. In this chapter, we cannot teach you how to write a research report; writing skill comes only through writing, being critiqued by more experienced writers, rewriting, and then continuing that process until you have a satisfactory manuscript. We can, however, provide some general guidelines to follow. The suggested readings at the end of the chapter give more detailed guidance, and we strongly recommend that you read them carefully.

A valuable resource is the American Psychological Association’s (APA) Publication Manual (APA, 2010b). The Publication Manual (popularly called the APA style manual) provides both detailed guidance on the format a research report should use and many examples of how to apply the format to writing a report. It also contains excellent advice on writing style, including examples of poor style and suggested improvements. All manuscripts submitted to journals published by the APA must follow the guidelines of the Publication Manual, and many other journals also require that manuscripts be submitted in APA format. Also, universities frequently require dissertations and theses in psychology and related fields to use APA format, and many professors require its use for papers submitted for their courses. Therefore, keep a copy of the Publication Manual close at hand whenever you write a paper, whether for a class, your degree, or publication.

Although the APA Publication Manual is commonly used in the behavioral sciences, other professional associations and some journals have stylistic requirements that differ from those of the APA. Stylistic requirements are usually listed in a section called “Information for Contributors” or a similarly titled section of a journal’s Web site. Before writing for a particular journal, be sure to check its requirements.

Structure

Frequently, the hardest part of writing a paper is deciding on its structure: what information to provide and the order in which to provide it. Fortunately, there is a standard structure or outline for research reports in the behavioral sciences: introduction, method, results, and discussion, with the Method section being subdivided into participants, materials, and procedures, and all preceded by a title and abstract and followed by a reference list. Bem (2004, p. 189) notes that as a consequence of this outline, “An article is written in the shape of an hourglass. It begins with broad general statements, progressively narrows down to the specifi cs of your study, and then broadens out again to more general considerations” (see Box 20.1). If you follow this general-to-specifi c-to-general progression in your writing, readers will see that your research report fl ows smoothly from one point to the next and that everything comes together into a coherent whole.


Box 20.1 Example of the “Hourglass” Analogy of the Research Report



	The introduction begins broadly:

	“Individuals differ radically from one another in degree to which they are willing and able to express their emotions.”


	It becomes more specific:

	“Indeed, the popular view is that such emotional expressiveness is a central difference between men and women … But the research evidence is mixed.”


	And more so:

	There is even some evidence that men may actually …”


	Until you are ready to introduce your own study in conceptual terms:

	“In this study, we recorded the emotional reactions of both men and women to filmed …”


	The Method and Results sections are the most specific, the “neck” of the hourglass:

	(Method) “One hundred male and 100 female undergraduates were shown one of two movies.”


	(Results) “Table 1 shows that men in the father-watching condition cried significantly more.”

	 


	The Discussion section begins with the implications of your study:

	“These results imply that sex differences in emotional expressiveness are moderated by two kinds of variables


	 


	It becomes broader:

	“Not since Charles Darwin’s first observations has psychology contributed as much new…”


	And more so:

	“If emotions can incarcerate us by hiding our complexity, at least their expression can liberate us by displaying our authenticity.”


	Adapted from Bem, 2004, pp.189-190.

	 






Content

The structure of a research report provides its skeleton; its content puts the meat on those bones. In this section we examine the parts of a research report, the type of information that goes in each part, and some guidelines for the effective presentation of that information.

Before writing. Before writing a research report, there are several questions to answer. The first is “Which report should you write?” As Bem (2004) notes in regard to writing a journal article, “There are two possible articles you can write: (a) the article you planned to write when you designed your study or (b) the article that makes the most sense now that you have seen the results. They are rarely the same, and the correct answer is (b)” (p.186). In conducting research, two processes frequently occur that make the final research project different from the planned research project. First, researchers may have to modify their original design or procedures because of problems found during pilot studies. A research report could describe all these false starts and corrections, but doing so would distract readers from the final outcome of the research and perhaps leave them confused about the final form taken by the research. Researchers therefore report only the final form of the research that led to the data being presented in the report.

The second process that can occur is that researchers discover something unexpected in their data that deserves to be reported. For readers to understand the implications of the discovery, it must be placed in context. Because the finding was unexpected, that context is lacking in the original research plan and must be added to the research report. If the finding is of special importance, and the data supporting it are strong, the research report may be written to highlight the discovery rather than the original hypotheses. As Bem (2004) put it, “Your overriding purpose is to tell the world what you have learned from your study. If your results suggest a compelling framework for their presentation, adopt it and make the most instructive findings your centerpiece” (p.188).

The second preliminary question is “For whom should you write?” Who is your audience? Researchers typically write for other researchers, particularly for those who are experts on the specific topic of the research. Consequently, much scientific writing is opaque to nonexperts because the writer has assumed that the reader has a detailed understanding of the theoretical and empirical issues involved. However, many nonexperts may also want to read the research report. At some time you have probably been frustrated by trying to read an article that assumes a background you do not yet have. Even scientists in fields closely related to the topic of a report may not be familiar with the theories and methods involved. Bem (2004) therefore encourages writers to explain everything so that the information in a research report is accessible to anyone who wants it:

Good writing is good teaching.… No matter how technical or abstruse your article is in its particulars, intelligent nonpsychologists with no expertise in statistics or experimental design should be able to comprehend the broad outlines of what you did and why. They should understand in general terms what was learned. And above all, they should appreciate why someone—anyone—should give a damn. (p.189)

The Results section of an article, which deals with statistics, will by its nature be difficult for nonexperts to follow. However, the introduction and the Method and Discussion sections, which lay out the background, procedures, and meaning of the research, should be accessible to a wider audience.

The final preliminary question is “How should you write?” Scientific writing should project an image of an author who “is of good sense, good moral character, and good will” (Friedman & Steinberg, 1989, p. 27). There are four components to this image. The first is reason: the logical development of arguments supporting the points you want to make, the use of evidence to support those points, and the avoidance of direct or indirect emotional appeals, such as through value-laden language. The second component is objectivity, acknowledging the shortcomings of your research along with its strong points. The third component is fairness, considering all aspects of an issue and all possible interpretations of your results, not only those that you favor. The final point is caution in asserting claims, not making statements that cannot be supported by your results or other evidence, such as by making wide-ranging but inappropriate generalizations. Most people who read what you write will not know you, so they draw conclusions about your ability as a scientist not only by the quality of your work but also by how you present it. Readers will interpret writing that appears unreasoned, subjective, unfair, or reckless as indicating an unscientific attitude on the part of the writer.

The APA has published guidelines for reporting the results of research that use various types of design (APA Publications and Communications Board, 2008). Be sure to review them before writing your research report. Beins and Beins (2012) offer advice about what to put in each section of a manuscript.

The introduction. The introduction tells the reader what the study is about and why it was conducted. Bem (2004) divides the introduction into three parts: the opening statement, the literature review, and the conclusion. The opening statement must be a strong, clear statement of the theme of your report that grabs readers’ attention and makes them want to continue reading. Bem (2004) suggests four rules for opening statements:



	1.

	Write in English prose, not psychological jargon.



	2.

	Don’t plunge unprepared readers into the middle of your problem or theory. Take the time and space necessary to lead them up to the formal or theoretical statement of the problem step by step.



	3.

	Use examples to illustrate theoretical points or to introduce unfamiliar conceptual or technical terms. The more abstract the material, the more important such examples become.



	4.

	Whenever possible, try to open with a statement about people (or animals), not psychologists or their research. (pp. 190-191)




Box 20.2 provides examples of two bad opening statements and one good opening statement on the same topic. Notice that the first poor example uses technical terms, such as “forced-compliance paradigm,” “predecisional alternatives,” and “incentive magnitude” that might be meaningless to someone who lacks a background in the particular area of theory and research being discussed. In contrast, note how the good opening statement implicitly defines a novel term, “cognitive dissonance,” by leading up to it with familiar terms such as “beliefs,” “inconsistency,” and “discomfort” and by providing an example of the process. The second poor opening is a cliché that focuses on research and researchers, whereas the good opening statement catches the readers’ attention by discussing human behavior in the context of everyday life.


Box 20.2 Examples of Poor and Good Opening Statements for a Research Report


	Poor

	Good


	Research in the force-compliance paradigm has focused on the effects of predecisional alternative and incentive magnitude.

Poor

Festinger’s theory of cognitive dissonance has received a great deal of attention during the past 65 years.

	The individual who holds two beliefs that are inconsistent with one another may feel uncomfortable. For example, the person who knows that he or she enjoys smoking but believes it to be unhealthy may experience discomfort arising from the inconsistency or disharmony between these two thoughts of cognitions. This feeling of discomfort has been called cognitive dissonance by social psychologist Leon Festinger (1957), who suggests that individuals will be motivated to remove this dissonance in whatever way they can.


	Adapted from Bem, 2004, p. 191.

	 








The literature review is the heart of the introduction, laying out the theoretical and empirical background for the research by addressing four questions. It is not necessary to answer these questions in the order listed here, but the literature review should address each of them. The first question is “What is the research question being investigated?” Following the hourglass analogy presented in Box 20.1, you must lead the reader from the general context of the research through its theoretical and empirical background to a specific hypothesis.

The second question is “What is already known about the research question?” The literature review describes the theoretical and empirical background of the research, laying out the bases for the hypotheses. The literature review must show where the hypotheses came from, citing theory and research to support your statements. For example, Baron (1983) conducted a study to determine the effects of pleasant artificial scents such as perfumes and colognes on the evaluation of job applicants; Figure 20.1 shows a portion of the introduction to his research report. Note that Baron starts his report with a strong statement about human behavior (1 in Figure 20.1) and follows that statement with a summary of the research on it (2). He then links that research to the topic of his study, citing perfumes and colognes as means of enhancing attractiveness (3). Next comes the specific research question: Are artificial scents actually helpful in enhancing attractiveness (4)? Baron concludes his literature review by noting that there has been no research on this specific question (5), but he describes two conflicting predictions that could be derived from theories of interpersonal attraction and impression formation (6).

“Sweet Smell of Success”? The Impact of Pleasant Artificial Scents on Evaluations of Job Applicants
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FIGURE 20.1

Excerpt from Example Introduction.

For a literature review to be effective, it must meet a number of criteria. First, the literature reviewed must be current; nothing makes a poorer impression on a reader than citing research and theory that are out of date. If your most recent citation is more than two years old, you might have a problem with being current unless you are absolutely sure that there have been no empirical or theoretical developments since that source was published. However, being current does not mean ignoring older research, especially works that are considered to be classics in their fields. For example, it would be difficult to discuss cognitive dissonance without referring to Festinger’s (1957) pioneering work. Second, make sure you stay focused on your topic. It is very easy to get off on tangential issues in an attempt to be comprehensive in reviewing the literature; address only the issues that are directly relevant to your research.

Third, your literature review must be complete, covering all the relevant issues. For example, make sure your literature reviews includes all the independent, mediating, moderating, and dependent variables you used in your research. Fourth, being complete means covering all the relevant issues; it does not mean describing in detail every study ever done on the topic. The APA Publication Manual (2010b) recommends citing the one or two best examples of research that support a particular point you are making. Note in Figure 20.1 how Baron (1983) makes extensive use of “e. g.” which means “for example”—he doesn’t cite all possible studies that support his points, only the most relevant examples. The Publication Manual also suggests supporting general principles, such as “Recall of new material is improved by rehearsal” by citing literature reviews rather than specific studies. Sometimes it is necessary to describe the procedures and results of particular studies, such as when your research is replicating all or part of the study. In such cases, make your summary of the study as concise as possible. Writing concise but accurate summaries of research is not easy; see the suggested readings at the end of the chapter for hints and examples.

A fifth criterion the literature review must meet is accuracy. When you cite a study as supporting your point, be sure the study really does support it. The only way to ensure accuracy is by reading the study itself. Summaries in literature reviews and textbooks can be very inaccurate, glossing over details of procedures and findings that might be crucial to your literature review but of little importance to the point being made by the author of the secondary source (recall Chapter 5). Finally, your literature review must be balanced; it should not ignore any research that does not support the points you are trying to make. Such research should be cited, and you should demonstrate why the criticisms it makes do not apply in your case.

The third and fourth questions addressed in the literature review go together: What will your study add to what is already known? Why is your study important? How you go about answering these questions depends on the type of study you are doing. When testing hypotheses derived from a theory, you must show that the hypotheses represent a test of the validity of the theory, that failure to confirm the hypotheses would require a revision of the theory. If your hypotheses test two competing theories, you must show how the results of the study would support one theory but not the other. When your research deals with a relatively open-ended question rather than specific hypotheses, you must similarly convince your readers that the question has theoretical, applied, or empirical importance. When conducting replication research, you must demonstrate why the replication is necessary. For example, was an important population or setting not studied in previous research? Does your study have improved statistical power or better measures? Is there some reason for suspecting that different operational definitions will lead to different results? Has a relevant independent or dependent variable been overlooked in previous research? In short, you must convince the reader that your hypotheses matter, that they will make a substantial contribution to knowledge.

The final part of the introduction is the conclusion. Here you provide a brief overview of your study and state your hypotheses or research questions. For example, Hodgins and Koestner (1993) studied the relationship between early childhood experience and people’s ability to decode or “read” other people’s nonverbal behavior. They ended their introduction this way:

In summary, early temperament, parental warmth and strictness, and family harmony at age 5 were used to predict adult nonverbal sensitivity at age 31. It was expected that adult decoding ability would be related to family harmony, an authoritative parenting style (high warmth and moderate strictness), and easy temperament. (p.467)


Box 20.3 Checklist for the Introduction

Questions for the Introduction



	1

	Did you cite relevant, recent research and theory?



	2.

	Did you read and cite primary (original) sources rather than secondary sources (summaries of studies in textbooks or elsewhere)?



	3.

	Have you critically commented on the limitations of that research? What are the weaknesses of that work? Are critiques of past research accurate?



	4.

	Is it clear how the work you have cited relates to your hypothesis or study? Is it clear how your study will build on previous work? How does your study fit into the context of past research?



	5.

	Have you cited enough sources?



	6.

	Is your hypothesis clear? Your hypothesis should concern a relationship between two or more variables. Not that (a) those variables must be carefully defined and (b) those variables must be measurable.



	7.

	If you are including a variable but have no hypothesis relating to it, you may have a problem. Your introduction must include the rationale for each independent, dependent, and control variable included in the study.



	8.

	Are the reasons for proposing the hypotheses clear? Why are you making each prediction? Is that logic clear? How does each prediction derive from previous research or theory? To make such arguments you must clearly define relevant concepts and theories.



	9.

	Is it clear why your hypotheses should be tested? Is it clear why they are important?



	10.

	Is it clear that your study intends to test the hypothesis? Is it clear why your study is the best way to test this hypothesis?



	11.

	Do ideas follow one another logically or do they appear to jump around? If ideas seem to jump, try one or more of the following:






	a.

	Outline your introduction.



	b.

	Group together studies that seem to go together, then write a sentence describing the main conclusion or similarity shared by the studies. This will be your topic sentence. Write that topic sentence and then use the studies to provide evidence or support for that sentence.



	c.

	Use subheadings.



	d.

	Summarize the point you are trying to make before moving on to your next point (e. g., “The evidence suggests that –––––. However, existing research can be criticized for––––––. “)



	e.

	Check to be sure you are organizing your presentation by topic or theme rather than by study. That is, the same study may be used to support more than one point, so organize your presentation by key points, citing each study for as many of those points that it relates to.






	12.

	Can the reader anticipate the rest of your paper from your introduction?




Questions for Either the Introduction or Method Section



	1.

	Is it clear why you used the measures you used? Do you have evidence that they are reliable and valid, are well accepted, and follow from how the concept is defined?



	2.

	Is it clear why you used the procedures you used?



	3.

	Is it clear why you used the design you used? Is it clear that your study is the best way to study the hypothesis.




Adapted from Mitchell & Jolley, 1992, p. 499.



In summary, your introduction is your opportunity to grab your readers’ attention and to make them want to read about your research. It provides the background for your research, culminating in hypotheses that flow logically from the theoretical and empirical bases you describe. Box 20.3 contains a checklist you can use to evaluate the introductions you write.

The Method section. The Method section is, in one way, the easiest part of a research report to write—you simply describe how you went about collecting your data. In doing so, you must answer five questions: Who were the research participants? What materials did you use? When did you collect the data? Where did you collect the data (that is, the setting)? How did you collect the data? (The introduction answered the question of why you did the study.) The difficult part of writing the Method section is answering these questions clearly yet concisely and without repeating information. To help you describe your method clearly, the Method section can be divided into four subsections, two of which are always present and two of which are optional. These subsections follow this outline:

Method

Overview (or Design) (optional)

Participants (or Subjects) (required)

Materials (or Apparatus) (optional)

Procedure (required)

The Method section of a research report sometimes starts with an optional subsection called “Overview” or “Design.” This subsection outlines the general plan of the research design and provides readers with a framework for understanding the rest of the methodological information. An overview is especially helpful when complex designs are used. For example, Al-Zahrani and Kaplowitz (1993) examined the relationship between culture and people’s tendencies to see behavior as being caused by psychological characteristics of the person performing the behavior (whom they call “the actor”) or as being caused by something in the person’s environment. These perceptions are referred to as attributions. Al-Zahrani and Kaplowitz (1993) describe their design this way:

Design of the Experiment

Each subject completed a form describing eight situations and was asked to make attributions about each.

Within-subject variables. The eight scenarios varied on three dimensions: 1. whether the actor in the vignette was known personally to the subject… or was described only by nationality…; 2. whether the situation involved achievement… or morality…; and 3. whether the [behavior] was positive… or negative.…

Between-subjects variables. We employed three between-subjects variables: 1. respondent’s culture (American or Saudi) …; 2. whether the personally known actor was oneself or a family member; and 3. whether the actor who was known only by nationality was a member of [the subject’s culture or the other culture]. (pp. 225–226; modified to incorporate current APA heading styles)

For less complex studies, the overview can often be stated more succinctly. For example, Monteith (1993) examined the effects of performing behaviors that are discrepant from their beliefs on high-and low-prejudiced individuals. She described her design in this way: “The design was a 2 (gender: men or women) x 2 (prejudice: low or high) x 2 (discrepancy activation: activated or not activated) between-subjects factorial. Eight men and women at each prejudice level were randomly assigned to each of the discrepancy conditions” (p.472).

For research in which the participants were people, the Participants subsection (the term participants is now preferred over subjects for research with human participants) is part of every Method section. It describes the participants in the research, providing information on number, gender, age, and other characteristics. If participants are selected based on some criterion, such as clinical diagnosis or attitude, the basis for selection must be described. For example,

As part of a larger mass survey, several hundred introductory psychology students completed the [Heterosexual Attitudes Toward Homosexuals] questionnaire…. Participants also recorded their sexual orientation. Heterosexual individuals scoring relatively low or high in prejudice were identified as eligible participants. Forty low … and 39 high… prejudiced subjects were then randomly selected and successfully recruited for participation. (Monteith, 1993, p. 479)

The Participants subsection should also list any incentives that were offered in exchange for participation, such as monetary payments or credit for completion of a course requirement. Finally, if the data from any participants were not analyzed, you should tell the reader how many participants’ data were omitted and the reason. For example, in describing the participants in a study of Black and White U. S. college students’ attitudes toward homosexuality, Whitley, Childs, and Collins (2011) reported that

The initial participant pool consisted of 148 students.… Because our research dealt with Black and White heterosexuals’ attitudes toward lesbians and gay men, the data from the 10 participants who described themselves on their surveys as having a sexual orientation other than heterosexual and the data of the six participants who described their race/ethnicity on the survey as other than Black or White were not analyzed. The data from two others were not used because the respondents were age outliers…. In addition, 10 surveys had large amounts of incomplete data and so were not used. The final sample (n = 120) consisted of 35 Black women, 24 Black men, 24 White women, and 37 White men. (p.302)

At the end of the participants subsection, the reader should have a clear picture of the number and characteristics of the people who participated in your study.

The participants subsection can be followed by an optional subsection called “Materials” or “Apparatus.” The term materials is used to refer to printed materials such as questionnaires and apparatus to refer to mechanical or electronic devices. If you use questionnaires, personality assessment instruments, and so forth, the materials subsection describes them
and presents evidence for their reliability and validity. The description typically includes the number of items, response format (such as a 7-point scale), and scoring procedures. If you use equipment, describe it completely in the apparatus subsection. For example, Simon-Dack and colleagues (2009) conducted an experiment to determine whether being ‘touched’ by a dot of light projected onto a finger would affect how the brain visually processes the dot compared to when the dot is projected just above, but not on, the finger. The researchers used an electroencephalograph (EEG) to monitor brain activity. They described their apparatus this way:

The EEG recordings were taken using an Active Two Biosemi Electric System (http://www.biosemi.com; Biosemi, Amsterdam, the Netherlands) from 162 scalp locations. The EEG was recorded from six electrodes located at the outer canthi and above and beneath each eye. The EEG sampling frequency was 512 Hz with a pass-band from DC to 150 Hz. Impedances were kept below 5 kX. Data were processed using BESA 5.1.8 (Brain Electric Source Analysis, Gräfelfing, Germany) and visually inspected for blinks and eye-movements, after which automatic artifact rejection criteria of ±120 lV were applied from –100 to 600 ms post-stimulus onset. Remaining trials were averaged per condition with a baseline of –100 to 0 ms. For analysis and display purposes, data were filtered with a 0-phase-shift 35 Hz IV-order Bessel low-pass filter with a fall-off of 24 dB/octave.

Very complex apparatus can be illustrated using a line drawing or photograph; common types of equipment, such as brand of computer equipment and office furniture, do not need to be described in detail. Information about materials and apparatus, if it is brief, can be integrated into the next subsection, Procedure. If a purchased software program, such as MediaLab, is used to conduct the research, that should be noted; however, it is not necessary to name the statistical software package, such as SPSS or SAS, that you used to analyze your data.

Every research report must include a Procedure subsection that describes when, where, and how the research was conducted. The research setting should be described in sufficient detail that the reader can understand any influences it may have had on participants’ behavior. If participants completed a questionnaire in a classroom, the description “classroom setting” is usually sufficient; aspects of laboratory settings that can influence behavior, such as furniture arrangements in studies of interpersonal distance, require more detailed description; a field setting should be described in sufficient detail that the reader can clearly picture it. As with descriptions of apparatus, a photograph or drawing can clarify descriptions of research settings. For example, Brown (1981) supplemented this setting description for his study of factors influencing invasions of personal space in a shopping mall with the diagram in Figure 20.2:

The experiment was conducted during a time of moderate traffic density (Thursday evening, May 25, 1979). A major thoroughfare funneled a majority of incoming shoppers through a 13-foot (3.96 m) wide area, limited by a wall on one side and an enclosure for rentable baby carriages on the other.… Two confederates stood facing one another perpendicular to oncoming shoppers 6 feet (1.83 m) apart and approximately 3.5 feet (1.07 m) from the wall or the railing of the enclosure. Two white male observers 42 feet (12.80 m) and 48 feet (14.63 m) away, respectively, stood unobtrusively beside a large fountain. (p.104)
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FIGURE 20.2

Suburban Shopping Mall Diagram from Brown (1981).

Observers (O) recorded whether incoming shoppers walked through or around conversing African American, European American, or a mixed-race pair of confederates (C).

The major portion of the procedure subsection describes how you went about collecting your data. The clearest way to do this is to take your readers through the study as if they were participants. Provide a chronological description of what happens to the participants from the moment they arrive for the study to the moment they leave. For example, Figure 20.3 reproduces the procedure subsection from Baron’s (1983) “Sweet Smell of Success” study. Notice the detailed, step-by-step explanation of the participants’ experience during the study. The procedure subsection also contains the operational definitions of the independent and dependent variables (1 and 2 in Figure 20.3), as well as any manipulation checks or pretests that were conducted on the operational definition of the independent variables (3). If an independent variable is manipulated by providing information to participants, either orally or in writing, those instructions should be provided verbatim. In addition, you should maintain copies of written materials, such as questionnaires and transcripts of oral instructions, so you can provide them to others who might want to use them in their research. The APA (2010b) recommends that researchers maintain these materials for at least 5 years after publishing the report of the research.

The Procedure subsection also describes any special control measures that were instituted for demand characteristics or to prevent other confounds (see Chapter 7). Also report any deviations from normal research procedures. For example, Baron (1983) informed his readers that participants “were randomly assigned to [conditions] as they appeared for their appointments with one exception: Because of the lingering qualities of the two scents employed, it was necessary to conduct scent and no-scent sessions on alternate days” (p.710).
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FIGURE 20.3

Example Procedure Subsection of a Method Section.

Finally, you should discuss any ethical issues raised by your procedure. For example, if deception was involved, how was the debriefing conducted? What steps were taken to alleviate adverse effects? How was informed consent obtained? If it was not obtained, why not? How was confidentiality maintained? If these or any of the other issues discussed in Chapter 3 arise in your research, you must justify any potential harm that your research procedures posed to participants. The ethical controversies described in Chapter 3 over the Jacob, Krahn, and Leonard (1991) and Middlemist, Knowles, and Matter (1976) studies might have been prevented if their articles had more fully explained their ethical safeguards.

In summary, the Method section of your research report should provide enough information to allow another researcher to replicate your study. Box 20.4 contains a checklist to help you write a good Method section.

The Results section. Like the Method section, in one way the Results section is easy to write: You simply describe what you found as a result of your method. However, as with the Method section, the problem comes in presenting the results clearly and concisely. In this section we discuss three aspects of presenting the results of research: types of results to present, organization of the Results section, and the use of tables and figures.


Box 20.4 Checklist for the Method Section

Participants



	1.

	Is it clear how many participants you studied? How many were men and how many were women? What was the racial/ethnic composition of the sample?



	2.

	It is clear how participants were recruited or otherwise came to be in your study and how they were compensated?



	3.

	How many participants were eliminated? Why?




Materials/Apparatus



	1.

	Is each measure you used clearly identified by its title and source (where it was published) and linked to the hypothetical construct it assesses? Do you list one or two sample items for each? That is, is it clear what your measure is?



	2.

	What is the evidence for the quality of each of the measures you used, including their reliability, validity, and how thy avoid problems of response bias (see Chapter 15)? If your measure is commonly used, have you cited evidence to that effect?



	3.

	Is each piece of major apparatus clearly described, including manufacturer and model number when appropriate?




Procedure



	1.

	Is the procedure a step-by-step (what happened first, second, etc.) description of the experience participants underwent? You should write the procedure from the participants’ point of view. Doing so makes it easier for readers to put themselves in the participants’ shoes and to understand what really happened.



	2.

	If you are using a commonly used procedure, do you cite this fact and include references to the source of the procedure?



	3.

	In an experimental study, is it clear how participants were assigned to conditions of the independent variable?



	4.

	Is it clear what stimuli participants were exposed to?



	5.

	Is it clear what the participants were doing? What was the task?



	6.

	Does he reader have a clear picture of the instructions given to participants. Key instructions, such as those that differentiate conditions of the independent, should be included word-for-word.



	7.

	Is it clear how control or comparison groups ruled out alternative explanations?



	8.

	Do you describe any procedures used to avoid demand characteristics (see Chapter 7)?



	9.

	Is it clear what design you are using (e. g., 2 x 2 factorial)? If you have a complicated design, you may want to have a separate Design subsection.



	10.

	Could someone conduct an exact replication if your study based how you describe it in your Method section?




Adapted from Mitchell & Jolley, 1992, pp. 519–520.



Five types of results can be reported. Three of these are preliminary in that they provide information needed to evaluate the validity of the research, but do not bear on the hypotheses. Sometimes you will want to report descriptive statistics, such as the mean and standard deviation on a variable, for all participants in the research. For example, you might want to show that your research sample was similar to the norming sample for a standardized measure. If you develop your own measure, you will want to report any reliability or validity data collected from your research sample; reliability or validity evidence collected in previous research or a pilot study should be reported in the Method section when you describe the measure. The third type of preliminary results are those for manipulation checks: evidence for the construct validity of the operational definition of your independent variables. The fourth type of results you report are the outcomes of the tests of your hypotheses: Were they supported or not? Finally, you will want to report any important results you did not predict. For example, were there any unexpected sex of participant effects?

Your Results section should be organized to first present the preliminary results, then the results bearing on your hypotheses, and finally any other important results you found. As shown in Box 20.5, when presenting your results, you should provide certain types of information to the reader. First, what were the data used to check the manipulation or test a particular hypothesis? What measure did you use? Next explain the design used to analyze those data; for example, Baron (1983) used a 2 (sex of research participant) x 2 (sex of person interviewed) x 2 (presence or absence of scent) factorial design. When the same statistical design is used to analyze all the data, you can present it in an introductory sentence or paragraph at the beginning of the Results section. If the statistical technique is likely to be unfamiliar to your readers, provide a brief explanation of it, with a reference to a more complete description in a book or journal article.

The third piece of information the reader needs is a reminder of what the outcome of the statistical test should be if the manipulation worked or the hypothesis is correct. Remember, your hypotheses were presented back in the introduction, and the intervening Method section might have caused your readers to forget the exact nature of the hypothesis. You could say, for example, “If the manipulation were successful, we would expect to find participants in the negative mood condition scoring higher than participants in the positive mood condition on the subscales of the Multiple Affect Adjective Check List.” After reminding your readers of the hypothesis and how it will be reflected in your measure, then present the results of the statistical test: means and standard deviations for each condition of the independent variable, the type of statistical test used (for example, t, F, and so on), the degrees of freedom for the test, its magnitude, and the p value associated with an outcome of that magnitude. You should also include an indicator of effect size, such as d or r. When you use preplanned or post hoc contrasts of means (recall Chapter 9), report the results of those tests after the results of the overall test. The information about the statistical test is often present in this shorthand form: “t(28) = 2.04, p <.05.” Because computerized data analyses can provide exact p values rather than the broad categories found in statistical tables, it is becoming the norm to present exact values, such as “F(3, 223) = 5.24, p =. 002.”


Box 20.5 Outline of the Results Section


	I.

	Manipulation Check






	A.

	What were the data?



	B.

	How did you analyze the data?



	C.

	If the manipulation worked, what effects should this analysis find?



	D.

	What were the results of the analysis: means, standard deviations (or correlation coefficients), statistical test, degrees of freedom, p value, effect size?






	1.

	Describe the main effects, followed by interactions.




	2.

	Describe the overall results for a measure, followed by its components.






	E.

	What does each outcome mean?







	1.

	Describe the outcome operationally.




	2.

	If a scale is used, how do the means relate to the scale’s anchors?




	3.

	What do the results say about the effectiveness of the manipulation?







	F.

	Summarize the manipulation checks.




	G.

	Provide a transition to the next section.







	II.

	First Hypothesis







	A.

	What were the data?




	B.

	How did you analyze the data?




	C.

	If the hypothesis is correct, what effects should this analysis find?




	D.

	What were the results of the analysis: means, standard deviations (or correlation coefficients), statistical test, degrees of freedom, p value, effect size?







	1.

	Describe the main effects, followed by interactions.




	2.

	Describe the overall results for a measure, followed by its components.







	E.

	What does each outcome mean?







	1.

	Describe the outcome operationally.




	2.

	If a scale is used, how do the means relate to the scale’s anchors?




	3.

	What do the results say about the validity of the hypothesis?






	F.

	Summarize the results for the first hypothesis.


	G.

	Provide a transition to the next section.





	III.

	Second Hypothesis (and so on through your hypotheses)





	IV.

	Other Findings






You should conclude your presentation with a narrative description of these results. For example, “As predicted by our first hypothesis, men made a larger number of aggressive statements (M = 6.8, SD = 2.1) than did women (M = 3.6, SD = 1.9), d = 1.6.” Note two characteristics of this sentence: First, it is stated operationally (“a larger number of aggressivestatements”), not in terms of a hypothetical construct (such as “more aggressive”); interpretations of the results go in the Discussion section. Second, it tells the reader how the results relate to the hypothesis: These results confirmed it. When the dependent measure is a scale, it is helpful to interpret mean scores for the reader in terms of the scale anchors. For example, “Men had a mean score of 4.5 on the happiness scale, which falls halfway between ‘Somewhat happy’ and ‘Moderately happy.’”

When presenting results, move from the general to specific, presenting main effects before interactions and, when appropriate, overall scores on a measure of a complex construct before the component scores. You can organize the presentation of your main results in a number of ways: by hypothesis, by independent variable, or by dependent variable. Use the organization that most clearly presents the outcome of your study; you may have to experiment a little and get feedback from other people before deciding on a final organization. It is extremely helpful to use headings to subdivide your Results section. For example, you might have subsections titled “Manipulation Checks,” “Hypothesis 1,” “Hypothesis 2,” and “Other Findings.” At the end of each subsection, briefly summarize your findings and provide a transition to the next subsection. For example, “Having found support for the first hypothesis on all dependent measures, we next examine the results for the second hypothesis.”

When your results are complex, such as when you have an interaction effect, or you report the effect of the same independent variables on several dependent variables, it helps readers to follow your results if you present them using a table or figure. Consider, for example, this excerpt from Baron’s (1983) results (M is shorthand for mean):

The interaction [between sex of participant and scent] was significant for ratings of intelligence and friendliness, F(1, 37) = 4.50, 4.54, p <.05.… Men rated the applicants as lower on intelligence (M = 5.10) and friendliness (M = 6.10) when wearing perfume or cologne (M = 5.44) than when not wearing these substances (M = 6.68). In contrast, females rated the applicants higher in intelligence (M = 5.64) and friendliness (M = 5.85) when wearing perfume or cologne (M = 4.08) than when not wearing such substances..

An additional item on the questionnaire asked subjects to rate their liking for the applicants. An ANOVA on these data yielded a significant interaction between sex of subject and scent, F(1, 37) = 4.28, p <.05. Consistent with findings reported earlier, this interaction reflected the fact that males reported liking the applicant less in the presence of a pleasant scent (M = 3.56) than in its absence (M = 5.10). In contrast, females reported liking the applicants more in the presence of such scent (M = 5.21) than in its absence (M = 4.62). (p.711)

The mixture of numbers and text in this passage makes it somewhat difficult to follow, and in the first paragraph, it is difficult to determine which means go with which conditions. Now consider Table 20.1, which presents the same results; it is now clear which means go with which conditions. Interaction effects are often most clearly shown when portrayed in the form of a graph or figure, such as Figure 20.4, which shows the results of Baron’s (1983) study for his liking measure. In fact, the figure offers a somewhat different interpretation of the results from that made by Baron: only men are influenced by the presence of scent (note that the “female” line is almost flat) and that the sex difference occurs only in the presence of the scent.

In summary, the Results section tells your readers what you found in your study. Box 20.6 contains a checklist to help you write a Results section.

TABLE 20.1

Selected Results from Baron (1983): Mean Gender Differences in Response to Scent on Selected Dependent Variables




	 

	Scent Present

	Scent Absent

	Interaction Effect F(1,37)


	Intelligence

	 

	 

	 


	Male participants

	5.10

	5.44

	4.50*


	Female participants

	4.08

	5.64

	 


	Friendliness

	 

	 

	 


	Male participants

	6.10

	6.88

	4.54*


	Female participants

	5.85

	5.30

	 


	Liking

	 

	 

	 


	Male participants

	3.56

	5.10

	4.28*


	Female participants

	5.10

	4.62

	 






*p <.05

The Discussion section. The Discussion section is, perhaps, the most difficult part of the research report to write. It is here that you must interpret the results of the research in terms of what they mean for theory, research, and application. In doing so, you must ensure that you address each issue that you raised in the introduction plus any new issues raised by your results, such as unexpected findings. In structure, the Discussion section moves from specific results to the general implications of those results.

Open your discussion with a summary of your results. This summary should be completely nonstatistical so that readers who could not follow the technicalities of the Results section can understand the essence of your findings. For example, Whitley and Gridley (1993) opened their discussion of a complex statistical analysis of the relationships among self-esteem, psychological masculinity, and depression in this way: “The first-order confirmatory factor analysis indicated that masculinity was a construct separate from self-esteem. However, the hierarchical analysis indicated that masculinity, self-esteem and mild depression could be conceptualized as different manifestations of a single underlying construct” (p.366).
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FIGURE 20.4

Graph of Scent Condition by Participant Gender Interaction for Liking Ratings in Baron’s (1983) Study.


Box 20.6 Checklist for the Results Section



	1.

	Is it clear what data were used? That is, is it clear how participants’ behaviors or responses were converted into scores?



	2.

	Is it clear what analysis (e. g., 2 x 2 ANOVA, multiple regression) was used on these scores? Is it clear what the independent and dependent variables are?



	3.

	Is the analysis conducted properly?






	a.

	Do the data meet the assumptions of the statistical test, such as independence of observations, appropriate level of measurement, and so forth?



	b.

	If the test seems out of place for your data, have others used or recommended that test in similar circumstances? If so, you should cite them.



	c.

	Did you conduct and report follow-up tests you used a factorial design or when there are more than two conditions of an independent variable?






	4.

	Is it clear why the analysis was done?






	a.

	Is the analysis a manipulation check or a test of a hypothesis?



	b.

	For hypothesis tests, you should remind the reader what the hypothesis is; after reading the Method section, the reader may have forgotten the hypothesis described in the Introduction.






	5.

	Does your presentation follow this general format?






	a.

	Statement of the hypothesis or relationship being tested.



	b.

	Statement of whether the hypothesis was supported or relationship found.



	c.

	Report of result of the statistical test, including test used (F, t, r, etc.), degrees of freedom, value of statistic, probability value, and effect size.



	d.

	Means and standard deviations, percentages, or other summary descriptive statistics to give a clear picture of the relationship found. The means (or correlation coefficient) let the reader see the direction of the relationship; an effect size indicator, such as d or r, indicates the magnitude of the relationship. You can use tables or figures to convey this information, especially if there are many means or the relationship is complex.






	6.

	Are the degrees of freedom correct?



	7.

	Is it clear how the results relate to the hypotheses? The results should provide a clear “scorecard” for each hypothesis: Do the results tell a clear story about how much support the hypothesis received or is the reader simply bombarded with statistics without any interpretation of them?



	8.

	Do you do more than just state that a result is significant? Did you provide the information listed in point 5, above? For example, simply saying that a gender difference was significant does not tell the reader whether women or men scored higher.



	9.

	Are tables and figures used to make complicated patterns of results clearer? Tables and figures are probably necessary to help the reader understand any interactions you found.



	10.

	Are there any relationships that you hypothesized but did not test? There should not be!




Adapted from Mitchell & Jolley, 1992, p.534.



Then, tell your readers what these results mean in terms of theory, research, and application. If you results are consistent with theoretical predictions and prior research, what does that say about the validity of the theory? If your results are not consistent with previous work, you need to address the question of why. For example, is the theory incorrect? If so, in what ways is it incorrect and how should it be changed to make it more valid? Are conflicts between your results and those of previous research caused by methodological differences? If so, what are those differences, how did they lead to the conflict, and what does the conflict mean for theory and future research? For example, consider this excerpt from Baron’s (1983) discussion:

Past research has called attention to the fact that job applicants’ appearance and grooming can strongly affect the interview process.… The present results extend this previous work by indicating that the direction of such effects is not uniformly positive. On the contrary, it appears that interviewers may sometimes react negatively to efforts at self-enhancement by job applicants. Further, such reactions appear to stem from complex cognitive mechanisms as well as from current affective states. (p.712)

As you lay out your interpretations, especially interpretations of results that are inconsistent with the theory and research on which you based your study, you may find yourself returning to the literature to find the proper theoretical and empirical niche for your results. For example, Whitley and Gridley (1993) interpreted their results in terms of the “Big Five” theory of personality traits (John, 1990), an interpretation that did not occur to them until they had seen the pattern of relationships among the variables uncovered by their data analysis.

As you explain the meaning of your results, be sure not to overlook any reasonable alternative explanations for your findings, such as those provided by theories other than you favor or by aspects of your procedures. As an example of the latter, recall that different path models can fit the same data (see Chapter 12) and that nonequivalent control group quasi-experimental designs allow for selection biases (see Chapter 10). While considering these alternative explanations, do not forget to point out any evidence you have to refute them. Anticipate any reasonable criticisms of your work, and show why those criticisms do not, in fact, apply.

Similarly, acknowledge any limitations on the generalizability of your results but, again, also point out facts that reduce the severity of those limitations. For example, Baron (1983), while acknowledging the artificiality of his laboratory research setting, points out that

Several steps were taken to enhance the generalizability of the present research. The description of the job in question was quite realistic, and the questions asked during the interview were similar to ones that might well be posed to actual job candidates. The perfume or cologne worn by confederates were popular national brands, and the amount used was carefully adjusted to reflect levels typically applied under ordinary life conditions. These precautions, and the fact that earlier studies employing simulated interviews have often yielded valuable results…, suggest that the present findings may possess considerable generality. (pp.712–713)

Be careful when discussing the limitations of your research not to shoot yourself in the foot. On a number of occasions, after reading that part of a research report’s discussion, we have asked ourselves, “If the study was that bad, why are the researchers bothering to report it?” In most of these cases, the limitations were actually not as severe as the authors had made them seem. In fact, the positive aspects of the research far outweighed the limitations; the authors simply did not point that out.

Your discussion must also consider any unexpected findings from your research: Why did they occur and what do they mean? Once again, you will find yourself returning to the literature to consult relevant theory and research.

Be sure to point out any practical implications of your results, whether those results were predicted or unexpected. For example, Baron (1983) noted that “the practical implications of the present findings for applicants seem clear: Use artificial scents and other grooming aids with caution, for their impact may sometimes be negative” (p.712).

Finally, make recommendations for future research. It has become a cliché to end a research report with a call for more research, but recommendations for investigating specific research questions are useful. Box 20.7 lists some types of research that can be derived from a study.


Box 20.7 Possible Recommendations for Future Research



	1.

	Improvements in design:






	•

	Increasing statistical power by using more participants, a more homogeneous participant sample, a within-subjects design, more standardized procedures or more sensitive measures;



	•

	Using a design that will establish causality (experimental rather than correlational);



	•

	Different, more involving tasks;



	•

	More complex, realistic, or more carefully designed stimulus materials



	•

	More objective measures to rule out participant or researcher biases;



	•

	More valid manipulations or measures;



	•

	More specific measures of the construct to pinpoint the exact effect of the treatment, such as a global measure of memory being replaced with separate measures of encoding and retrieval;



	•

	Placebo conditions and double-blind conditions to rule out demand characteristics;



	•

	The effects of using different operational definitions of the variables.





	2.

	Longer-term implications of the results



	3.

	Whether related factors have the same effect



	4.

	The extent to which the results generalize to different levels of the independent variable and to different age groups, genders, situations, tasks, settings, or a broader sampl



	5.

	Applying the finding to an applied problem



	6.

	Testing the effects of variables that might moderate the effect of the independent variable used in the study



	7.

	Testing the effects of possible mediating variables



	8.

	Ruling out alternative explanations for the findings or for competing explanations of an unexpected finding



	9.

	Research investigating the psychological processes underlying observed phenomena




Adapted from Mitchell & Jolley. 1992, pp. 536–537.



Just as you opened your research report with a strong statement about human behavior, you should close it with such a statement (Bem, 2004; Sternberg & Sternberg, 2010). You want your reader to leave with something to remember you by. Consider, for example, the following: “Our human history of conflict and carnage attests to both the ubiquity and the virulence of social misunderstanding; if we fail to acknowledge that the roots of these events lie in ourselves, and not in our stars, then we may be doomed to witness their endless repetition” (Gilbert & Osborne, 1989, p. 947).

In summary, the Discussion section of your research report is where you show how your research fits into and contributes to the body of psychological knowledge. Box 20.8 contains a checklist to help you evaluate the discussion sections you write.


Box 20.8 Checklist for the Discussion Section



	1.

	Did you briefly summarize your results? Is the first paragraph closely tied to the results? Do statistically non-significant results stay non-significant, or do you discuss them as though they were significant?



	2.

	Are the conclusions you draw (e. g., Group 1 scored higher than Group 5) backed up by analyses specifically testing those comparisons? Do you qualify the conclusions you draw about main effects in terms of any interactions that you found?



	3.

	Did you relate your results to your hypotheses and to the points you made in the introduction? That is, do your results have implications for previous theory or research? Have you connected your results bask to the issues stated in the introduction? Even issues you brought up in the introduction should be discussed in the light of your results.



	4.

	Have you taken the statistical power of your analyses into account when interpreting your results? Low-power studies can result in Type II errors and in studies with very high power (e. g., very large samples sizes), almost every effect is statistically significant even if the effect is trivial in terms of practical or clinical significance.



	5.

	Have you answered the question “What are the implications of my results for theory, application, and future research?”



	6.

	Are there alternative interpretations for your results? If so, discuss the validity of these alternatives.



	7.

	Have you provided explanations for any unexpected findings?



	8.

	Are there other studies that should be done?






	a.

	To address alternative interpretations?



	b.

	To improve the study (e. g., if you were to do it over what would you do differently and why?)



	c.

	To extend the research by using different participant populations, additional variables, or additional levels or conditions of variables?






	9.

	Is it evident that you have given some thought to your results, that you have tied to make them meaningful?




Adapted from Mitchell & Jolley, 1992, p. 538.



The title and abstract. Although the title and abstract come first in a research report, they are written last; you write them last because they describe and summarize the research report. A good title is short (no more than 15 words) and tells the reader what the report is about; it should tell the reader the independent and dependent variables studied in the research. Consider, for example, the title of Brown’s (1981) report: “Shared Space Invasion and Race.” It is short (only five words), but it describes the independent and dependent variables studied (race and the invasion of personal space). Butler and Steuerwald’s (1991) study was more complex, so the title of their report was longer: “Effects of View and Room Size on Window Size Preferences in Models.” The title is only 12 words long but nonetheless describes two independent variables (view and window size) and the dependent variable (window size preferences). Sometimes the title of a report is broken down into two parts, the main title and a subtitle, usually separated by a colon, such as “Unemployment, Distress, and Coping: A Panel Study of Autoworkers” (Hamilton, Hoffman, Broman, & Rauma, 1993). The main title before the colon provides the general topic of the research, in this case the relationships among unemployment, stress, and coping, and the subtitle gives more specific information about the research, in this case the method used (a panel study, a form of longitudinal research) and the participant population (autoworkers). Again, note the brevity of the title: nine words.

The abstract summarizes the research report. It has two purposes. The first is to provide a more complete description of the research than the title provides so that readers can decide whether the report includes the information they need on the variables described in the title. The second purpose is to provide a framework for reading the article: Because the readers know in a general way what the report will say, they will find it easier to understand and to relate it to what they already know about the topic. The abstract should be concise (a maximum of 150 to 250 words depending on the journal) but complete, providing information on your hypothesis or research question, the nature of your research participants, your procedures, your results, and a summary of the key points of your discussion. The abstract must provide the essence of the introduction and the three sections of your research report: Method, Results, and Discussion. However, to conserve space the abstract usually does not summarize the literature review part of the introduction or include citations to other works. Notice how Baron’s (1983) title and abstract, shown in Figure 20.5, provide a complete yet concise summary of his research.
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FIGURE 20.5

Example of Title and Abstract.

Writing for Nonresearchers

The discussion of designing applicable research in Chapter 5 noted that such research should focus on policy variables as independent variables and on high-utility dependent variables (Ruback & Innes, 1988). Research reports intended for audiences of practitioners require a similar focus if the practitioners are to read the reports and make use of the information in them. In addition, practitioners want clear and detailed descriptions of how the independent variables can be manipulated in natural settings so that they can translate the research into practice. Unfortunately, much behavioral science research does not seem to meet the needs of practitioners. Price (1985), for example, classified only 17% of the articles he surveyed from a set of prestigious organizational science journals as relevant to the needs of practitioners. Posavac (1992) identified four common problems in reporting research to nonresearchers: establishing the researcher’s credibility, focusing on relevant variables, overuse of statistics, and making recommendations.

Establishing credibility. A key to persuading nonresearchers to use the results of research is establishing the researcher’s credibility relative to the research topic as a practical matter. Many practitioners view researchers as people who deal only in abstract concepts and have no understanding of what happens in applied settings on a day-to-day basis. Morrow-Bradley and Elliott (1986), for example, found that over one third of the practicing psychotherapists whom they surveyed said that published research on psychotherapy was not relevant to them because “in general, psychotherapy researchers do not do psychotherapy” (p.193). The respondents to the survey said that as a consequence of this lack of practical experience, psychotherapy research lacked ecological validity in terms of research questions, independent variables, and dependent variables. To be credible to nonresearchers, then, research reports must exhibit a sensitivity to the problems practitioners face in their work. This sensitivity can be conveyed by emphasizing the researcher’s practical experience with the topic that was investigated and, as discussed next, by focusing on issues and variables that the practitioners view as most relevant.

Relevance. Perceived relevance derives not only from the use of ecologically valid research questions, variables, and methods, but also from the way in which the research is presented to the reader. As Posavac (1992) notes, researchers focus on the internal validity in presenting the results of research, whereas practitioners want to know how to apply those results:

Normally, [researchers] emphasize the theory, the quality of the research design, and measurement issues related to the dependent variable.… Applied readers want to be assured that the research design and [data] analyses were sound, but their primary interest centers on the independent variable. They want to know what was done to get a positive consumer reaction, the high level of patient compliance with medical care, or the enthusiastic employee reaction to a reorganized work environment.… The independent variable represents a prototype of an intervention, a teaching technique, or a policy that people might try to apply. (p.274)

To achieve this kind of relevance, the research report must clearly explain how the independent variable was manipulated and link that manipulation to actions that can be taken in applied settings (Morrow-Bradley & Elliott, 1986).

This emphasis on practical implementation does not mean that practitioners find theoretical analyses useless; on the contrary, almost half of Morrow-Bradley and Elliott’s (1986) respondents classified “research that emphasizes how research findings fit into a specific theoretical orientation” as extremely or very useful (p.194). However, as Price (1985) notes, practitioners expect researchers to establish the link between theory and practice. Writing about research in organizational science, he notes that “while many links between theoretical concepts and organizational problems are easy to make, it certainly helps if the [researcher] makes an attempt to relate [research] findings to problems or dilemmas in organizations” (p.127).

Statistics. Many practitioners, especially those not trained in the behavioral sciences, do not have the statistical sophistication of most researchers. Consequently, it is incumbent on the researcher to present descriptive and inferential statistics in ways that are relevant to the audience and that minimize misunderstandings. For example, researchers’ focus on hypothesis testing leads them to place a great deal of emphasis on aggregate statistics (such as means), statistical tests, and the statistical significance of results. Practitioners have other interests. For example, two of the complaints about published research voiced by Morrow-Bradley and Elliott’s (1986) respondents were that “the frequent use of only aggregate statistics (means, F values, etc.) does not include important results, for example, how many [clients] changed” and that “a significant statistical result may be clinically insignificant, yet this information usually is not reported” (p.193).

Posavac (1992) points out that many people who do not have a background in behavioral science have difficulty interpreting statistics as they are normally used in research reports. Box 20.9 lists some of the more common statistical misinterpretations he has encountered in his experience as an applied researcher. Posavac has two suggestions for dealing with this kind of problem. The first is to be aware of the types of misinterpretations that can arise and to clearly explain the meaning of the statistics in terms of the variables of interest to the reader. For example, you might explain that an effect size of.45 standard deviation means that 67% of the members of the experimental group scored higher than the average person in the control group, but also that 33% of the members of the experimental group scored lower than the average member of the control group. The second suggestion is, especially when dealing with an audience of nonscientists, simply to highlight the most important results in the body of the report and relegate details of the statistical analysis to an appendix.


Box 20.9 Misinterpretations of Standard Reporting Terminology for Statistical Analyses


	standard Reporting Practice

	Communication Problem Observed


	Using a numerical mean from a scale

	A client question was “Is 5.5 out of 7 good or bad?”


	Using a numerical mean

	Information users forget that the actual values are not all essentially equal to the mean; variance is a hard concept.


	Reporting two group means

	Clients vastly underestimate the overlap in the scores from two groups.


	Reporting the amount of overlap between experimental and control groups, or any two groups

	Because most clients do not understand variance, they overestimate the degree that their services will lead people to change


	Reporting statistical significance

	Information users confuse the term significant with meaningful or important


	Noting that a comparison is not statistically significant

	Many clients think that a nonsignificant finding means that there are no difference between groups.


	Adapted from Posavac, 1992, p. 276.

	






Making recommendation. Price (1985) notes that most researchers are reluctant to make strong recommendations about actions to take on the basis of the results of their research. As Masters (1984) noted, because of their awareness of the inherent limitations of the research process and of the complexity of the factors influencing any one variable, researchers are reluctant to make simple, straightforward recommendations for action. Nonetheless, for practitioners to practice, they must take action and so applied researchers need to make recommendations for action. This is especially true in evaluation research: One of the evaluation researcher’s functions is to make recommendations for improvement. Researchers’ recommendations must meet two criteria (Posavac, 1992). First, they must be acceptable to the people who must implement them; one way to increase acceptance is to include stakeholders in the process of formulating recommendations. Second, implementing the recommendations must be within the power and resources of the practitioner; a practitioner might not have the authority to make certain changes or might not have the required budget. Again, stakeholder input can keep recommendations within the limits of implementation.
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Journal Articles and Convention Presentations

Once a research project has been completed and the research report written, it is time to communicate the results of the research to people who have an interest in the topic. The two most common media of communication used by researchers, especially for communication with other researchers, are journal articles and presentations at conventions or meetings of a professional association. In this section we section examine these two communication media.

The Journal Article

The journal article is the most prestigious form of publication in most of the social sciences. One reason for this prestige may be the relatively small number of articles accepted for publication in professional journals. For example, the average acceptance rate for APA-sponsored journals in 2009 was 24% (“Summary Report,” 2010). In addition, articles published in professional journals undergo rigorous review by experts on the paper’s topic before it is accepted for publication. Acceptance therefore reflects experts’ endorsement of the quality of the research. Let’s take a look at the process by which research reports get into print.

Choosing a journal. The first step the researcher faces in the publication process is choosing a journal to which to submit the research report for publication. Choosing a journal is not always an easy process: Literally hundreds of journals publish behavioral science research and publication in some journals brings more prestige than does publication in others. For example, the Thompson Reuters Company (2011) calculates and publishes an impact factor for most scientific journals that represents the frequency with which articles from the journal are cited in other articles during the two-year period following their publication. Thus, journals with higher impact factors publish more articles that researchers find useful, as indicated by their citing those articles. A journal’s impact factor is therefore a rough index of the importance of the research published in the journal and journals with higher impact factors are often considered to be more prestigious than journals with lower impact factors.

Because journals are often specialized, publishing articles only on certain topics or only research that uses certain methods, prospective authors must ensure that their articles fall within the publication scope of the journals to which they submit their work. Every journal includes information concerning the types of articles it will consider for publication on its Web site in a section called “Editorial Policy,” “Information for Contributors,” or something similar. Submissions that do not fall within the scope of the journal will be returned without being considered for publication, so be sure to carefully match your research report to a journal. Garfield (1979), for example, reported that 20% of the articles submitted during his tenure as editor of the Journal of Consulting and Clinical Psychology were returned without review because they were not appropriate to the journal.

Preparing the manuscript. Your manuscript represents you to the journal editor and to the reviewers. It is therefore extremely important that the manuscript make a favorable impression on them; a sloppy manuscript will make them wonder if your research procedures were equally sloppy. Be sure your manuscript is free of errors in spelling, word usage, grammar, and punctuation. Even if your word processing program includes a spell checker do not let it substitute for careful proofreading. To the extent that the manuscripts we review are representative, many people seem to do just that; as a result, the manuscripts frequently contain spelling errors. Why? Because a computerized spelling checker will pass as correct any word in its dictionary, even if that word represents a typographical error. For example, a spelling checker will accept “their” in place of “there” and “four” in place of “for.”

You must also ensure that your manuscript is written using the proper format. Most psychology journals require authors to use the APA (2010b) format, but some journals vary slightly from that format, while journals in other fields may use quite different formats. Most journals in sociology, for example, use the format prescribed by the American Sociological Association, which is similar to, but in many ways differs from, the APA format. Check a journal’s formatting requirements before you submit your manuscript; these requirements are usually found in the journal’s “Information for Contributors.” Some journals are published online and require specific formatting, such as including hyperlinks or graphics in the text (see Beins & Beins, 2012, for information about how to do so).

Submitting the manuscript. Once the manuscript has been properly prepared, you submit it to the journal you chose electronically by uploading a copy to the journal’s Web site. Be sure to check which electronic format (e. g., .doc, .pdf) that it accepts; most use . doc (or. docx), but there may be exceptions. The submission page will also request contact information (the name, mailing address, telephone number, and email address) of the corresponding author—the person whom the editor will contact concerning the manuscript. The submission page may also ask for additional information, such as a statement that the research had been approved by an Institutional Review Board, and often includes a text box to permit authors to provide the editor with additional information about the submission. Some journals also request that the authors suggest possible reviewers for their manuscript, so prepare a list of qualified individuals along with their affiliations (e. g., college or university) and email addresses.

When the editor receives your manuscript, he or she may handle it personally or send it to an associate editor or to an action editor for processing; associate editors and action editors are the editor’s deputies and have full authority to make decisions concerning the acceptance or rejection of manuscripts. The editor will acknowledge receipt of the manuscript and assign a number to it; use this number in all correspondence with the editor concerning your manuscript. The editor then sends the manuscript out for peer review:Two to four experts will critically read the manuscript and make recommendations to the editor about whether or not it should be accepted for publication. Once a decision is reached, reviewers will be given access to the editor’s decision letter and the other reviewer’s comments.

Many journals use a process called masked (or blind) review, or offer it to authors as an option. For a blind review, the authors format their manuscript so that it does not contain information that identifies them; consequently, the reviewers cannot be influenced by the authors’ reputations when making their recommendations. When a journal offers blind review as an option, authors must specifically request it when submitting their manuscript. Whenever a journal uses blind review—whether as a general policy or as an option for authors—it is the authors’ responsibility to format the manuscript so that it does not reveal their identities. If the nature of the article makes disguising the authors’ identities impossible—as when the article reports one in a series of studies and refers to earlier work by the authors—the corresponding author should contact the journal’s editor for guidance on how to proceed. Not all journals use blind review; check the “Information for Contributors” section of each journal’s web page.

Peer review. To make a decision about the acceptability for publication of a manuscript, an editor needs information about both the theoretical and methodological soundness of the research. Therefore, some of the people who review a manuscript are experts on the theory underlying it, and others are experts on the methodology and statistical analyses used (Campbell, 1982). Because of this difference in focus, different reviewers will make different criticisms about a manuscript (Fiske & Fogg, 1990). Although some people find this lack of agreement about “what’s wrong with my manuscript” disconcerting, these differing viewpoints meet the editor’s information needs (Campbell, 1982; Fiske & Fogg, 1990). Also, as Fiske and Fogg noted after analyzing reviewers’ comments on 153 manuscripts, “Saying that two reviewers typically do not agree [about what is wrong with a manuscript] does not mean that they disagree. An attempt to locate explicit disagreements turned up only a few instances in which one reviewer said a given aspect of the paper was satisfactory but another found a problem” (p.597). For a description of how a reviewer goes about evaluating a manuscript, see Schwab (1985).

In considering the theoretical and methodological soundness of the research reported in a manuscript, what kinds of problems do reviewers typically find? Studies of the review process (Fiske & Fogg, 1990) and reviewers’ and editors’ experiences (Daft, 1985) indicate five major categories of common problems. The first set of problems is typically found in the introduction and centers around development of the research question. These problems
include lack of a theoretical or empirical rationale for the research, inadequate explanation of how the research question was derived from prior theory and research, an incomplete or outdated literature review, and incorrect descriptions of theories or prior research. The second set of problems comes from the Method section and includes problems such as poor control of extraneous variables, lack of evidence for the validity of measures and experimental manipulations, and problems with the sample of research participants, such as its being too small or not appropriate to the research question. The third set of problems deals with statistics: using the wrong analysis for the type of data, using an analysis that doesn’t answer the research questions, and making incorrect interpretations of the results of statistical tests. The fourth set of problems comes from the Discussion section and includes making interpretations that are not supported by the data, overlooking implications of the data, and not clearly linking the results of the research to the questions posed in the hypotheses.

The final set of problems relates not to the content of the manuscript but to how the content is presented: failure to clearly describe the logic underlying hypotheses and interpretations, failure to make logical connections and transitions between points made in the introduction and discussion, incorrect use of technical terms, poor organization, and so forth. Such presentation problems made up two-thirds of the criticisms that Fiske and Fogg (1990) found in their analysis of manuscript reviews.

What can authors do to prevent these problems? Problems in developing the research question and designing the research can often be headed off by writing a prospectus of the research and having colleagues read it and comment on it. Similarly, you can consult with knowledgeable colleagues about statistical analyses and ask them to read a draft of the research report to identify any problems in the discussion. If you are writing in a second language, you may need to ask a more fluent speaker to review your paper for spelling and grammar. Finally, you can simply be careful about writing; Fiske and Fogg (1990) noted that most problems the reviews find are correctable and that the authors could have prevented many of them with a carefully rereading of their manuscript and by soliciting comments on it from colleagues.

Editorial response. Once the editor has the comments and recommendations of all the reviewers of a manuscript, she or he must make a decision about its acceptability for publication. The editor has four options. The first is to accept the manuscript without revision; this happens with fewer than 2% of manuscripts (Eichorn & VandenBos, 1985). The second option is to accept the manuscript contingent on the authors’ making revisions specified by the editor based on the reviewers’ comments. These revisions are generally minor, often requiring the authors to describe procedures in more detail, to explain certain points more fully, or to shorten the manuscript. The third option is called “revise and resubmit”: The editor rejects the article as it is, but allows the authors the option of making substantial revisions and resubmitting it; the resubmission will undergo the entire review process as if it were a new manuscript. A “revise and resubmit” decision occurs when the reviewers think that the research question is important, but that the article has major but correctable problems. These problems typically involve data analyses, interpretations of results, or severe presentation problems. Sometimes these decisions can be discouraging, but do keep in mind if the editor did not think the research was promising, she or he would not ask for a revised paper. If the editor decides the manuscript is not of sufficient quality to warrant publication in the journal, it will be rejected. Most editors try to provide a decision within 60 to 90 days of submission.

Revising the manuscript. The most optimistic responses you are likely to get from an editor are either acceptance contingent on revision or an invitation to revise and resubmit. In either case, carefully read the comments made by the reviewers, especially those highlighted in the editor’s response to you, and any additional comments made by the editor. Occasionally—but rarely (Fiske & Fogg, 1990)—reviewers will make contradictory recommendations; in such a case, the editor will normally provide some advice. To the extent possible, you should incorporate the reviewers’ and the editor’s comments into your revision of the manuscript: They are experts, so their advice will almost always improve the manuscript. However, you should also bear two points in mind. First, it is your manuscript; if you strongly believe your way of doing something is better than the way the reviewers recommended, then you can stick with it. However, you must weigh the possible cost of noncompliance—rejection of the manuscript—against the advantage to be gained by doing things your way. Second, sometimes reviewers are just plain wrong. If you are sure you are right and have evidence to support your way of doing things, stick with it, but explain your decision and the reasons for it to the editor when you return the revised manuscript.

When you return the revised manuscript to the editor, whether in response to an acceptance contingent on revision or a revise-and-resubmit decision, include a letter specifying the changes you have made. Note each change, the page in the revised manuscript on which it occurs, and the reviewer (usually designated by a letter) who suggested the change. When reviewers number their comments, you should also refer to the comment number. If you decide not to make a recommended change, fully explain the reason for your decision, citing any evidence you have to back it up. For example, if a reviewer said that a statistical analysis was performed incorrectly, you could cite a book or journal article that supports the way you did it.

If the original decision on your manuscript was acceptance contingent on revisions, the editor may either accept the revised manuscript based on the changes you made and your explanation of them or decide to send it back to the original reviewers for further comment. Additional reviews may also be recommended. As we noted earlier, a revised and resubmitted manuscript is treated as if it were a new submission. The editor may send it back to the original reviewers, may use new reviewers, or may use a combination of old and new reviewers. This cycle of submission, review, resubmission, and new review can go on for some time, although many journals allow only one resubmission of a manuscript.

After acceptance. Once the editor receives the manuscript in its final form, it is sent to the publisher of the journal. The publisher may be either a professional association or a commercial publishing house. At the publisher, the production editor for the journal schedules the manuscript for publication in a particular issue of the journal and sends a copy of the manuscript to a copy editor. The copy editor checks the manuscript for proper spelling, grammar, and punctuation, makes note of any ambiguities, and puts the manuscript into the journal’s publication format. You will then receive a copy of the page proofs, a facsimile in modifiable. pdf format of how the article will look in print. The proofs may also include questions from the copy editor about any ambiguities in the manuscript; be sure to respond to each. You may also disagree with the copy editor, particularly about technical issues. If you are sure you are right, you can also ask that suggested changes not be made. Check the proofs carefully. Even with computerized typesetting, errors can creep in. Correct any errors by following the instructions that come with the page proofs and return the corrected proofs by the stated deadline (usually 2 days). The next time you see your article it will be as part of the journal.

Dealing with rejections. We have never known a researcher who has not had a manuscript rejected by a journal, and the more experience researchers have, the more rejections they have received. For example, Robert Douglas (1992), a muchpublished and muchcited psychologist, estimated that he had three rejections for every published manuscript. Therefore, here is a little advice on dealing with rejection. First, don’t take it personally. Unfortunately, not all reviewers are tactful in their comments and a few are downright nasty. Even tactful, constructive criticism can be a disappointment when you have put a lot of work into what you and your colleagues thought was a good manuscript. However, remember that it is your manuscript, not you, that the reviewers did not like, and you may be able to improve the manuscript. That thought brings us to our second point: Do not be overly pessimistic about a rejection; just because one journal did not want your article does not mean that another will not want it. After receiving a rejection letter, wait a few days to get over your disappointment and then look at your manuscript in the light of the reviewers’ comments. You will often find you can revise the manuscript and submit it, much improved, to another journal; this will be especially true if you find the problem is with the presentation of the information rather than with the content. Most of the research we have written up has been published, albeit after several rejections and revisions in some cases. A good tactic is to make a list of potential journals to send your manuscript to, rank ordered by preference. If one journal rejects the article and you think it’s salvageable, revise it and send it to the next. However, a series of rejections is a good indicator that the manuscript may not be publishable.

Convention Presentations

Journal publication can be a slow process; researchers often want a faster means for communicating the results of their research. Professional meetings or conventions provide such a means. Conventions have many purposes, one of which is the dissemination of the results of recently completed research. Let’s look at the process of submitting a proposal to a convention.

The submission abstract. Once a year, professional associations send out “calls for papers,” requesting that their members submit proposals for presentations at the next meeting. Nonmembers can usually also submit proposals under the sponsorship of a member. For research reports, the proposal takes the form of a long abstract that summarizes the research and is divided into the same four sections as a journal article. Each convention has its own format for the abstract and imposes a limit on its length, usually between 400 and 1,000 words. This length limitation places a premium on the authors’ being able to describe their research succinctly yet clearly. Like journal submissions, convention abstracts are usually peer reviewed. However, the proposal is either accepted or rejected outright—there is no opportunity to revise—and the author is usually not told the reasons for the rejection. Conventions use these procedures because they must handle a large number of submissions in a short period of time with limited resources. If accepted, a convention paper can be presented either orally or as part of a poster session.

Oral presentation. Oral presentations are organized into panels of those who present the results of their research on related topics. Panel members have between 10 and 20 minutes each (depending on the policy of the convention) to present their research. Adhere strictly to these limits; if you use too much time, someone else loses time. In addition, reserve one or two minutes at the end of your talk to answer questions from the audience. When making an oral presentation, be sure to speak to your audience rather than read from a prepared script. People who read their presentations tend to slip into a monotone, thereby losing their audiences. Also, don’t include references in your talk unless absolutely necessary for clarity; they break up the flow of your presentation and reduce the amount of time you have for the content of your presentation. Put as much information as you can on slides and show your audience your results; don’t read out long lists of numbers. Cohen and Greco (2003) give some excellent suggestions for the organization of slides. Beins and Beins (2012) also offer excellent advice about how to prepare for and give oral presentations. Finally, be sure to have copies of your paper, complete with all the references and numbers you left out of your talk, to give to people who want more detailed information.

Poster session. A poster session is a visual, rather than oral, presentation of your work. Like oral presentations, poster sessions are organized by topic. However, presenters are each given a 4-by 6-foot board on which to display the results of their research. There will be several dozen such “posters” in a room; presenters stand next to their displays and discuss their work with the members of the “audience,” who walk from poster to poster. This format allows much more give-and-take between audience and presenter than does an oral presentation. The key to a successful poster is simplicity: Post an outline of each section of your report, giving only essential information, and use tables and figures to present your results. You can explain details to people when they stop by. Make sure your poster is large enough to read from a distance; you want to grab the attention of passersby who will not want to crowd together to read small print close up. Beins and Beins (2012) offer detailed advice on how to prepare a poster using Power Point software. The key is to keep the information simple and pictorial. As with an oral presentation, have copies of your complete paper to give to people who want them.

Reviewing Manuscripts

At some time in your professional career, you may be asked to be a peer reviewer for an article submitted to a journal or for abstracts submitted for a professional meeting. Such a request is especially likely if you follow an academic career and publish your own research: Editors frequently choose as reviewers people whose research is cited in the manuscript under review. This section briefly outlines the reviewer’s task and discusses some considerations about writing reviews.

The reviewer’s task. In broad terms, the reviewer’s task is to provide the editor with information that will help him or her decide if the manuscript has enough scientific value to be published. However, when one gets down to specifics, the reviewer’s task can be quite detailed; Campion (1993), for example, listed 223 criteria for evaluating research articles. For present purposes, though, let’s briefly consider six broad categories of criteria, organized in terms of the outline of the research article, how well the article is written, and the article’s overall contribution to knowledge.

The first questions the reviewer asks concern the introduction: Does the article deal with a topic that has theoretical or applied importance? Are the research questions or hypotheses clearly stated? Does the literature review provide an adequate rationale for the questions or hypotheses; that is, is it clear how the authors arrived at them? Have the authors considered all the relevant theoretical and empirical work in developing their questions and hypotheses? Have they overlooked any important moderating or mediating variables?

When evaluating the Method section, reviewers should ask whether the design of the research and the procedures used provided an adequate test of the hypotheses or adequate answers to the research questions. Was an appropriate research settings (such as laboratory or field) and research populations used? Were all the variables reliably and validly measured or manipulated? Were the necessary controls in place to avoid threats to internal validity and other confounds, and to rule out plausible alternatives to the independent variables as the cause of the outcomes that were observed?

In considering the Results section, ask if all the relevant information, such as means, standard deviations, and correlations, has been reported. Were the appropriate statistical tests used to analyze the data? Were the results of the tests correctly interpreted?

The focus in evaluating the Discussion section is on the proper interpretation of the results. Did the authors draw valid conclusions from their data, or did they make interpretations that their data do not support? Have they overlooked any important aspects of their results? Are their interpretations tempered by a reasonable consideration of the inherent limitations of the procedures they used to collect the data?

In more global terms, the reviewer must ask if the article is well written: Is it both clear and concise? Finally, does the article make an important contribution to knowledge; does what it tell us have important implications for theory and application?

Writing the review. Once you have answered these kinds of questions, you must write your review. The review will generally consist of two parts: a global evaluation and specific comments. In the global evaluation, the editor will ask you to rate the overall quality of the article, sometimes using one or more numeric rating scales. The editor will also ask you to make a recommendation about the fate of the manuscript in terms of the categories discussed earlier: accept as is, accept pending revision, revise and resubmit, or reject.

In addition, the editor will want you to provide a narrative evaluation consisting of your perceptions of the manuscript’s strengths and weaknesses. In writing this section, bear four considerations in mind. First, be tactful; if you think that the authors have made a mistake, point it out as gently as possible. Treat them the way you would like to be treated under the same circumstances. Second, be even-handed, pointing out the things the authors did well as well as mentioning the manuscript’s shortcomings; too often in evaluating others’ work, we focus on weaknesses and overlook strengths. Remember that, of necessity, every piece of research will have limitations; the critical question is whether the strengths of the research outweigh those limitations. Third, be constructive. If you find a problem with the research, can it be remedied? If so, how? An important function of the review process is to help researchers improve their research. Finally, be fair in your review; try to evaluate the research on its merits even if it challenges your own work or a theory you favor. Fairness in reviewing also includes competence: If you think you do not have the proper background to do a good job of evaluating the manuscript, you shouldn’t. If for any reason you feel you are not an appropriate choice as a reviewer, promptly contact the editor so that she or he can find another reviewer.
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Ethical Issues in Publication

Within the scientific community, publication, especially in the form of journal articles, enhances people’s reputations and, frequently, their employability. In general, the greater the number of publications and the better the reputation of the journals in which they are published, the more positive is the effect on one’s reputation. Because publication is a route to rewards in science, ethical issues arise concerning the fair allocation of those rewards in terms of assigning credit for the work and improper inflation of publication records.

Authorship Credit

Listing someone as an author on a publication or convention paper is a statement that the person made a significant scientific contribution to the research. The order in which the authors are listed implies the degree of their contribution: The greater the contribution, the higher the person comes in the list; being the first or sole author of a publication carries the greatest prestige. Consequently, the question of whether a person receives authorship credit and the order of authorship raise the issue of the fair allocation of credit for the work. Authorship disputes are the most common of the ethical controversies in publication (Keith-Spiegel & Koocher, 1985). The assignment of authorship credit may be a special problem when students and faculty members work jointly on a research project because of the greater power of the faculty member (Fine & Kurdek, 1993).

Because of the potential problems in authorship credit, the APA (2010b) has issued guidelines concerning the assignment of credit. Authorship is reserved for those who have made “substantial scientific contributions” to the research (APA, 2010b, p. 18); acknowledgement in a footnote recognizes people who make contributions to the research project that are not substantial enough to warrant authorship credit. Box 20.10 lists some of the research activities that the APA (2010b) recognizes as deserving of authorship credit and those that are more properly recognized by acknowledgement. However, the activities listed in Box 20.10 are only guidelines; on occasion, a combination of the activities listed in the acknowledgement section of Box 20.10 is sufficiently important to the research to deserve authorship credit.

Winston (1985) has suggested a structured approach to the authorship credit issue which assigns points to various roles and tasks in the research process. For example, developing the research idea and writing the manuscript are each worth 50 points whereas measure selection and editing the manuscript are each worth 10 points; points for each task can be divided among two or more people if appropriate. The person who accrues the most points is assigned first authorship, the person with the second highest number of points receives second authorship, and so on.


Box 20.10 Examples of Research Activities Deserving of Authorship Credit and Footnote Acknowledgement

Activities Deserving of Authorship Credit



	•

	Formulating the research problem or hypotheses



	•

	Developing the research design



	•

	Conducting the statistical analysis



	•

	Interpreting the results



	•

	Writing a major portion of the paper




Activities Deserving Footnote Acknowledgement



	•

	Designing or building apparatus



	•

	Advising on the statistical analysis



	•

	Collecting or entering data



	•

	Modifying or structuring a computer program



	•

	Arranging for or recruiting research participants




Adapted from APA, 2010b, p. 18.



Because a number of disputes have arisen over the proper order of authorship of publications based on doctoral dissertations, the APA Ethics Committee has provided guidelines for this situation:



	1.

	Only second authorship is acceptable for the dissertation supervisor.



	2.

	Second authorship may be considered obligatory if the supervisor designates the primary variables or makes major interpretative contributions or provides the data base.



	3.

	Second authorship is a courtesy if the supervisor designates the general area of concern or is substantially involved in the development of the design and measurement procedures or substantially contributes to the write-up of the published report.



	4.

	Second authorship is not acceptable if the supervisor provides only encouragement, physical facilities, financial support, or editorial contributions.



	5.

	In all instances, agreements should be reviewed before the writing for publication is undertaken and at the time of submission. If disagreements arise, they should be resolved by a third party. (quoted in Keith-Spiegel & Koocher, 1985, p. 354)




The APA ethics code (2002a) implicitly extends these guidelines to master’s theses. However, because the thesis adviser often has a much greater level of input into a thesis project than a dissertation adviser has into a dissertation project, first authorship may sometimes be appropriate for the faculty member. In such cases, the faculty member’s first authorship should have the full and free agreement of the student.

Whenever two or more researchers work together on a project, it is always best to discuss authorship credit early on in the project and work out an agreement. When researchers deserve equal credit, it is common to list them randomly or alphabetically and to explain that procedure in a footnote. When a long-term project results in a series of publications, order of authorship can be rotated among those making equal contributions.

Plagiarism

Plagiarism is the act of taking someone else’s work or ideas and passing them off as one’s own. Plagiarism in the form of the misappropriation of someone’s written work is a violation of copyright law, and the aggrieved party can, under some circumstances, sue for damages. Ideas are not protected by law, but “intellectual theft” is unethical and ruinous to the reputation of anyone caught at it. Although a few cases of plagiarism involve outright copying, most result from an author’s careless failure to cite the source of a quotation or idea (Koocher & Keith-Spiegel, 2008). Consequently, the best way to avoid plagiarism is to keep careful track of the sources of any information or ideas you use and credit the source when you publish work based on that information or those ideas. Such careful tracking of sources is important because people often do not recall the sources of information they use and so inadvertently attribute others’ ideas to themselves (Brown & Murphy, 1989). People who act as peer reviewers must be especially careful not to accidentally appropriate ideas from the manuscripts they review (Sigma Xi, 1986). Because people review manuscripts that deal with their areas of expertise, it can be easy for them to confuse ideas read in manuscripts they reviewed with ideas of their own.

The plagiarism issue is complicated somewhat by what is known as the fair use doctrine: People can use copyrighted material in a reasonable manner without the permission of the copyright holder. “Reasonable manner” is usually considered to be the limited use of short quotations from a work if that work is properly cited. Long quotations, or a large number of short quotations from a single source, require permission from the copyright holder, as does the reproduction of tables and figures. Extensive paraphrasing of another’s work with the addition of original material (such as comments on the work) is a violation of the fair use doctrine even if the source is cited.

Duplicate Publication

The correlation between one’s reputation as a scientist and the number of publications one has can lead to the temptation to publish the same work in different journals. Such duplicate publication is unethical because it distorts the scientific knowledge base by making it appear there is more information available on the topic of the research than really exists (APA, 2010b). However, there are three exceptions to the prohibition against multiple publication. First, it is quite proper to present a study at a convention and publish it in a journal later. Convention papers receive limited distribution, so subsequent journal publication, which will reach a wider interested audience, is in the best interest of science. The second exception is taking a technical article and rewriting it for publication in a nontechnical outlet. For example, a group of educational psychologists might want to communicate the results of their research to both psychologists and teachers. However, the information needs of the two audiences differ, as do their technical backgrounds, so two forms of publication are appropriate. Finally, sometimes editors will ask an author to write up a report of previously published material for their journals because they think the information will be useful to their readers, who may not have had access to the original publication. Whenever a study is published twice, however, the prior publication should be made clear to the editor and acknowledged in the article.

Another form of duplicate publication is piecemeal publication: taking the data from a single study and breaking it into pieces to increase the number of resulting publications. This procedure is improper because it makes it difficult for readers to get a clear and complete picture of the research and to evaluate its validity as a whole (APA, 2010b). There are a few exceptions to this rule. One is when the data for two separate studies are collected simultaneously; for example, as part of a large survey. Because the two sets of data concern separate hypotheses, it is proper to report them separately. A second exception is when an old data set is reanalyzed to test new hypotheses. In this case, the author should explicitly state that the study is based on previously published data and cite the original publication. Third, the results of a long-term study might be published incrementally so that other researchers know what progress is being made. Also, the results of a very complex study or set of studies might be easier to assimilate if published incrementally. Finally, sometimes an editor will want to publish only one part of a complex study; the remaining data can then be the basis of another article submitted to a different journal. Under any of these circumstances, one should always cite previously published related work and indicate how the new study fits into the overall program of research.
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Chapter Summary

Three aspects of communicating the results of research are the research report, reporting research in journal articles and convention presentations, and ethical issues. The research report is divided into an Introduction and three primary sections: Method, Results, and Discussion. When preparing a research report, write so that it clearly presents the most important results of your research in a way that any educated person can understand and that projects a scientific image of yourself and your work.

The introduction tells the reader what the study is about and why it was conducted. Start with a strong opening statement, logically develop the background of the hypothesis, and conclude with a clear statement of the hypothesis. The literature review portion of the introduction develops the hypothesis and must meet five criteria: It must be current, focused on the topic, complete, concise, and accurate. The literature review should also clearly indicate what your study will add to what is already known about the research question and why your study is important. The Method section tells the reader how you carried out your study. It often begins with an overview of the design and then describes the important characteristics of the research participants. Next, it describes the apparatus or materials used in the research and the procedures used to collect the data. It concludes with a discussion of any ethical issues important to the research and the safeguards used to protect participants.

The Results section reports the outcome of the research. For each set of results, report the data used to test the hypothesis, the design used to analyze the data, the expected outcome, the results of the statistical test, and a narrative description of those results. When your results are complex, present them in tables or figures. In the Discussion section, you interpret your results in terms of how they relate to theory and prior research, describe applications of the results, and describe further research that needs to be done on the research question. Also discuss possible alternative explanations for your results and any limitations of your research. The title and abstract describe and summarize your report for potential readers.

When submitting a research report for publication in a professional journal, choose a journal appropriate to the topic of your research and prepare the manuscript according to the journal’s requirements. The journal’s editor will send the manuscript to reviewers who will evaluate its theory, methods, and clarity. If the journal accepts your manuscript pending revision or encourages you to revise and resubmit it, carefully consider the editor’s and reviewers’ comments and make any necessary changes. Once the article is accepted, answer all the copy editor’s queries and carefully check and correct the page proofs. If your article is not accepted, consider whether it can be revised and submitted to another journal. Proposed convention presentations are evaluated on the basis of a long abstract. Presentations can be in the form of a talk or part of a poster session. When acting as a peer reviewer, do a complete review, covering all aspects of the manuscript. Also, strive to be tactful, evenhanded, constructive, and fair in writing the review.

Three ethical issues are important in professional writing. The first is fair allocation of authorship credit based on each person’s scientific contribution to the work. The second issue is plagiarism; avoid it by carefully citing the sources of all information and ideas based on others’ work. The third issue concerns duplicate and piecemeal publication of the same data; the practice is unacceptable under most circumstances.
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Suggestions for Further Reading

Writing Research Reports

American Psychological Association. (2010). Publication manual (6th ed.). Washington, DC: Author.

Bem, D. J. (2004). Writing the empirical journal article. In J. M. Darley, M. P. Zanna, & H. L. Roediger III (Eds.), The compleat academic: A career guide (2nd ed., pp. 185–219). Washington DC: American Psychological Association.

Kazdin, A. E. (2003). Publishing your research. In M. J. Prinstein & M. D. Patterson (Eds.), The portable mentor: Expert guide to a successful career in psychology (pp. 85–99). New York: Kluwer Academic.

Sternberg, R. J., & Sternberg, K. (2010). The psychologist’s companion: A guide to writing scientific papers for students and researchers (5th ed.). New York: Cambridge University Press.

Bem, and Kazdin provide overviews of the process and pitfalls of writing research reports. Sternberg and Sternberg provide more detail on these issues and include a brief guide to selected professional journals in psychology. The APA Publication Manual is the source for psychologists on preparing manuscripts for publication. In addition, Chapter 8 describes to the publication process from manuscript submission through appearance in print.

Publishing and Presenting Research Results

Beins, B. C., & Beins, A. M. (2012). Effective writing in psychology: Papers, posters, and presentations (2nd ed.). Malden, MA: Blackwell.

Cohen, L. L., & Greco, L. A. (2003). Presenting your research. In M. J. Prinstein & M. D. Patterson (Eds.), The portable mentor: Expert guide to a successful career in psychology (pp. 73–84). New York: Kluwer Academic.

Both sources include provide excellent advice on preparing posters and delivering oral presentations at professional meetings. Beins and Beins also include a chapter on presenting research on the Internet.

Nicol, A. A. M., & Pexman, P. M. (2010). Displaying your findings: A practical guide for creating figures, posters, and presentations (6th ed.). Washington, DC: American Psychological Association.

Nicol, A. A. M., & Pexman, P. M. (2010). Presenting your findings: A practical guide for creating tables (6th ed.). Washington, DC: American Psychological Association.

These two brief books contain a wealth of advice on presenting data in graphical and tabular form. The book on figures is organized by type of graph and the book on tables is organized by the type of statistic used to analyze the data being presented.

Cummings, J. P., & Frost, P. J. (Eds.). (1985). Publishing in the organizational sciences. Homewood, IL: Irwin.

Chapter 28 contains the case histories of two manuscripts (one that was accepted for publication and one that was rejected) and includes the texts of the manuscripts, the correspondence between author and editor, reviewers’ comments, the authors’ responses to those comments, and the copy editor’s comments and queries on the accepted manuscript. It also includes reflections by the authors and the editor on the manuscript review and publication processes.

Authorship Issues

APA Science Student Council. (2006). A graduate student’s guide to determining authorship credit and authorship order. Retrieved from http://www.apa.org/science/leadership/students/authorshippaper.pdf

This paper discusses the authorship process from the student perspective, including criteria for authorship and the process of negotiate authorship credit on publications.
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Questions for Review and Discussion



	1.

	Describe the structure of the research report.



	2.

	Describe the factors to consider in answering these three questions that are preliminary to writing a research report: Which report should I write? For whom should I write? How should I write?



	3.

	For the Introduction and each of the three main sections of the research report,






	a.

	Describe the information that goes into it.



	b.

	Describe the common errors that peer reviewers find in it.






	4.

	What criteria are used to evaluate the literature review portion of the Introduction to the research report?



	5.

	Into which subsections can the Method section of the research report be divided? Which subsections are required and which are optional?



	6.

	What types of results can be included in a research report? In what order are they normally reported? What information should be reported for each hypothesis tested?



	7.

	What are the characteristics of a good title? of a good abstract?



	8.

	What factors should you take into account when writing for nonresearchers?



	9.

	Describe the process by which a research report becomes published as a journal article.



	10.

	How is a research report evaluated for presentation at a convention? Describe the convention presentation formats.



	11.

	Describe the job of the peer reviewer: What does the reviewer look for in a manuscript, and how should the review be written?



	12.

	Explain each of these three ethical issues in publication: authorship credit, plagiarism, duplicate publication, and piecemeal publication.
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Glossary
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A priori contrasts: A way to determine the differences between group means when you have a specific hypothesis. (Chapter 9)

A-B-A designs: This design is the most basic of the single-case experimental designs; a baseline is established, then the treatment is introduced and its effect assessed; then the treatment is removed and the behavior is again assessed. (Chapter 13)

A-B-C-B design: This modified version of the A-B-A design introduces a control condition (C) to rule out alternative explanations for the effect of the independent variable. (Chapter 13)

Acquiescence response bias: A tendency to either agree or disagree with items on self- report measures regardless of the content of the item. (Chapters 6 and 15)

Action editor: When a journal has more than one editor, the action editor is the editor who handles the processing of manuscripts assigned to him or her by the journal’s principal editor. (Chapter 20)

Action research: A research strategy that involves the systematic integration of theory, application, and evaluation. (Chapter 2)

Active deception: See deception.

Actuarial prediction: The use of the correlational research strategy to make predictions about a person’s characteristics, behavior, or ability. (Chapter 2)

Acute manipulations: Manipulations of the independent variable which result from a single event, occur relatively suddenly, and end with the research situation. (Chapter 8)

Additivity: The assumption in multiple regression and other correlational techniques that the independent variables do not interact. (Chapter 11)

Ad hoc research measure: A measure created for use in a particular study and for which little or no effort is made to assess its reliability or validity. Because no evidence exists for the validity of an ad hoc measure, there no way of determining how accurately it assesses the construct it is supposed to assess, or even if it assesses the construct at all. See also developed research measure. (Chapter 6)

Affirmative assent: The agreement by minors and others who do not have the capacity to give informed consent to participate in research. See also informed consent. (Chapter 3)

Aggregate data: When data are aggregated, they are based on data points that represent many people rather than one. (Chapter 16)

Alternate forms reliability: A form of reliability assessed as the correlation between scores on two forms of a test when each form is designed to give equivalent results. (Chapter 6)

Analog research: Research that attempts to extract essential aspects of a natural setting and reproduce them in the laboratory. (Chapter 8)

Analysis of Covariance (ANCOVA): A statistical technique used to test the effect of the independent variable, adjusted for group differences in pretest scores. (Chapter 10)

Anchor: Verbal labels associated with the numbers on numerical rating scales; anchors assist respondents by giving meaning to the scale points. (Chapter 15)

Applied research: Research conducted with the purpose of finding a solution to a problem that affects some aspect of society. (Chapter 2)

Archives: Records or documents that describe the characteristics of individuals, groups, or organizations. (Chapter 16)

Artifact: An aspect of the research situation (other than the independent variable) that affects the dependent variable and provides an alternative explanation for the results. (Chapter 7)

Assumptions: Beliefs, based on theory, that are taken as given and usually not subject to empirical testing. (Chapter 1)

Attenuation: Reduction in the size of an observed correlation relative to the true correlation caused by unreliability of the variables, restriction in range of the variables, the use of median splits, and other factors. (Chapter 11)

Attrition: The loss of data due to participants dropping out of the research study. See also morality. (Chapter 2)

Basic research: Research conducted to generate knowledge for the sake of knowledge, without being concerned with the immediate usefulness of the knowledge. (Chapter 2)

Behavioral consent: Implied consent to participate in research shown through behaviors such as continuing to complete a questionnaire. See also informed consent. (Chapter 3)

Behavioral measure: The modality of measurement in which researcher watches and records what people actually do, as opposed to self-report, which focus on what people say they do. (Chapter 6)

Between-subjects designs: Experiments in which participants take part in either the experimental or control condition, but not both. (Chapter 9)

Bivariate regression: A statistical technique for predicting the score on a variable from the score on one other variable. (Chapter 11)

Blind review: See masked review. (Chapter 20)

Blocking: A statistical analysis where participants are grouped according to an extraneous variable and that variable is added as a factor in the design. (Chapter 9)

Boundary conditions: Replication research that helps define the conditions under which a theory does or does not apply. (Chapters 5 and 8)

Carryover effects: The outcome when the effect of one condition of the experiment carries over and affects participants’ performance in another condition. (Chapter 9)

Case study: An in-depth, usually long-term, examination of a single instance of a phenomenon, for either descriptive or hypothesis-testing purposes. (Chapter 2)

Category anchoring: In survey questions requesting amounts (e. g., “How much alcohol did you drink last weekend?”), the tendency for respondents to use the amounts provided in the response options as cues for what constitutes an appropriate response, based on the range of values on the scale. (Chapter 15)

Causal steps strategy: A technique for testing simple mediational hypotheses using a set of multiple regression analyses. (Chapter 12)

Change in R2: In hierarchical multiple regression analysis, the increase in the proportion of variance in the dependent variable that is accounted for by adding another independent variable to the regression equation. See also multiple regression coefficient (R). (Chapter 11)

Changing criterion design: A type of single-case design in which the researcher sets specific criteria for the dependent variable to reach as an indicator of treatment effectiveness. (Chapter 13)

Chronic manipulations: Manipulations of the independent variable that are found in natural situations and which often result from an accumulation of small effects over time, that have been experienced for some time, and are expected to continue into the future. (Chapter 8)

Client and program variation design: An evaluation research design in which a program is applied to different client groups in different settings, with different delivery means, and so forth to address issues such as whether a program is equally effective for all client groups or whether it is equally effective if implemented in different ways. (Chapter 18)

Client population: The people whom an intervention program is designed to serve. (Chapter 18)

Clinical significance: (of research results): See practical significance. (Chapter 17)

Cluster sampling: A sampling procedure wherein a group or clusters of people who meet the definition of the study population are identified. A random sample of those clusters is drawn and all members of that cluster are used as research participants. (Chapter 16)

Coding scheme: The set of categories a content analysis or interview researcher uses to classify information plus a set of rules for placing a piece of information into the appropriate category. (Chapter 14)

Coding unit: A single, codeable piece of information. (Chapter 14)

Cohen’s kappa; A statistic that indicates the degree of interrater reliability. (Chapter 6)

Cohort effects: Differences between groups of people that are due to the time of their birth. (Chapter 2)

Cohort sequential research: A research design that combines cross-sectional and longitudinal research designs by starting a new longitudinal cohort each time an assessment in made. (Chapter 2)

Comparative outcome design: An evaluation research design which compares the effectiveness of two different programs that have the same goals, addressing the question of which program is more effective, and includes a control condition against which to evaluate the effects of both programs. (Chapter 18)

Comparative rating scale: A survey question in which respondents are presented with a set of stimuli, such as five brands of automobiles, and are asked to compare them on some characteristic, such as quality. (Chapter 15)

Complete participant: A type of naturalistic observation in which the researcher participates as a full member of the group or community being studied. (Chapter 10)

Conceptual component (of external validity): A component of external validity indicating the degree to which the problems studied in research corresponds to problems considered important in a natural setting. (Chapter 8)

Conceptual replication: A new study that tests the same hypothesis as a previous study, but uses different procedures, a different population, different operational definitions, or a different setting. (Chapter 5)

Condition masking: A technique for controlling experimenter expectancy effects by ensuring the experimenter does not know which experimental condition a participant has been assigned to. (Chapter 7)

Confirmability: In qualitative research, the degree to which the results of a study can be confirmed or corroborated by others. (Chapter 14)

Confirmatory factor analysis: A form of factor analysis in which one hypothesizes the dimensions or factors on which items will load. (Chapter 12)

Confound: In an experiment, the situation where two variables are combined so that the effect of one cannot be separated from the effect of the other. (Chapter 7)

Consent form: A form which documents research participants’ understanding of the risks and benefits of research and their voluntary agreement to participate in the research. See also informed consent, voluntary participation. (Chapter 3)

Construct validity: The extent to which one can be confident that a measure actually indicates a person’s true score on a hypothetical construct. (Chapters 1 and 6)

Constructive design: A program evaluation design in which a component is added to a successful program to determine if the addition will improve goal attainment. (Chapter 18)

Content analysis: A technique for testing hypotheses by means of categorizing information contained in messages and examining the relationships between categories or between categories and other aspects of the messages. (Chapter 14)

Content validity: The extent to which the content of a measure adequately assesses all aspects of the construct being measured. (Chapter 6)

Context effect: A source of error in survey research which occurs when responding to one question affects the response to a later question. (Chapter 15)

Control: The use of scientific knowledge to influence behavior. (Chapter 1)

Control cases: A technique used in single case designs that allows the researcher to observe what happens in the absence of the independent variable; it is analogous to the control condition in an experiment. (Chapter 13)

Control condition: In the experimental research strategy, this represents the comparison condition. (Chapters 2 and 9)

Control group contamination: Threats to the internal validity of a non-equivalent control group design that emerge when the control group members (or others who interact with that group) learn about the benefits the treatment group is experiencing and try to compensate for not receiving it. (Chapter 18)

Control series design: A type of time series design in which one or more control cases are added to the basic interrupted time series design. (Chapter 10)

Convenience sample: The sample of research participants chosen because they happen to be available and/or are in the setting at the time the research is conducted. (Chapters 2 and 16)

Convenience survey: A survey whose respondents consist of members of whatever group or groups of people that the research found it convenient to sample from. See also sample survey. (Chapter 15)

Convergent validity: The extent to which evidence comes together, or converges, to indicate the degree of validity of a measure; that is, evidence that lets one conclude the measure is assessing what it is designed to assess. (Chapter 6)

Copy editor: Copy editors check manuscripts accepted for publication for correct grammar, punctuation, word usage, and compliance with the publisher’s formatting requirements. (Chapter 20)

Correlational research strategy: A research strategy that looks for relationships between observed and measured variables that are observed consistently across a large number of cases. (Chapter 2)

Corresponding author: Among the authors of a manuscript, the one designated as the person who submits the manuscript for publication contact and with whom a journal’s editors correspond. It is usually the first author. (Chapter 20)

Cost-benefit analysis: In evaluation research, comparing the dollar cost of operating a program to the benefits in dollars provided by the program. (Chapter 18)

Cost-effectiveness analysis: In evaluation research, comparing the cost of a program to the size of its outcomes rather than to the dollar benefit derived from those outcomes. (Chapter 18)

Counterbalancing: A method of controlling order effects by having half of the experimental participants undergo the first experimental condition first and the other half undergo the control condition first. (Chapter 9)

Covariation: One of the Mill’s three rules that must be met to determine causality; the hypothesized cause must consistently relate to or be correlated with the effect. (Chapter 1)

Credibility: In qualitative research, the extent to which a study’s results reflect reality as experienced by the participants. (Chapter 14)

Criterion variable: The variable predicted in multiple regression analysis and other correlational techniques; analogous to the dependent variable in experimental research. (Chapter 11)

Critical effect size: A target effect size, identified by the researcher who wants to ensure the selected sample size is of sufficient statistical power. (Chapter 16)

Cronbach’s alpha: The statistic most commonly used to assess the internal consistency of a measure. Alpha is a function of the mean correlation of all the items with one another and can be interpreted like a correlation coefficient. (Chapter 6)

Cross-sectional approach: A research strategy that compares groups of people who are at different ages at the time of data collection. (Chapter 2)

Culture: A unique meaning and information system, shared by a group and transmitted across generations, that allows the group to meet basic needs of survival, pursue happiness and well-being, and derive meaning from life. (Chapter 8)

Cultural response set: A culture-based tendency to respond in a given way to survey questions, such as an extremity response bias being more common in one culture than another. (Chapter 15)

Curvilinear relationship: In this type of relationship, scores on the dependent variable are not linearly related to scores on the independent variable; that is, their relationship takes a form other than a straight line. (Chapters 9 and 11)

d statistic: A common effect-size indicator used in meta-analysis, it represents the difference between an experimental and a control or comparison condition in standard deviation units. (Chapter 19)

Data cooking: The unethical practice of discarding data that do not support a study’s hypothesis so that the study produces “better” results. Data cooking is different from appropriate practices such as not using data that are likely to be invalid, such as data affected by an equipment failure. (Chapter 4)

Data forgery: The unethical practice of making up data to provide support for an hypothesis. (Chapter 4)

Data torturing: The improper exploitation of repeatedly analyzing the same data in different ways until a statistically significant result emerges. (Chapter 4)

Data trimming: The unethical practice of changing data values so that they better fit the predictions made by the research hypothesis. (Chapter 4)

Debriefing: Providing research participants with information about the research once a data collection session has ended. The process includes educating participants about the goals and methods of the research and dehoaxing and desensitization when deception was used. (Chapter 3)

Deception: Providing participants with false information about the research (active deception) or withholding information from them (passive deception). (Chapter 3)

Dehoaxing: When deception is used in research, informing participants of the nature of the deception and the reasons for using it. (Chapter 3)

Demand characteristics: Information present in the research situation that allows participants to form their own hypotheses about the purpose of the study. (Chapter 7)

Dependability: In qualitative research, the extent to which the researcher maintains consistency within a study. (Chapter 14)

Dependent variable: The variable that is caused by another variable. (Chapter 1)

Description: A goal of science that defines the phenomena to be studied, differentiates among phenomena, and describes the relationships among phenomena. Description also is used to record events that are interesting or useful to study. (Chapter 1)

Desensitization: When deception is used in research, alleviating any adverse after-effects of the deception. (Chapter 3)

Design flaw analysis: A technique for determining the extent to which a set of studies share common threats to internal validity. (Chapter 19)

Developed research measures: Measures that have undergone validation research so that information is available on their reliability, validity, and other characteristics. (Chapter 6)

Developmental research: Research designed to learn how people change as they move through the life span from birth, through childhood, adolescence, and adulthood, into old age. (Chapter 2)

Difference score: A person’s score on a measure at a posttest minus that person’s score on the measure at a pretest. (Chapter 18)

Differential order effect: A situation where order of participation in the study’s conditions has a greater effect when the experimental condition is experienced after the control condition. (Chapter 9)

Differential validity: A condition that exists when a measure is more valid for assessing a construct for members of one group than for members of another group. (Chapter 6)

Discriminant validity: Evidence that a measure is not assessing something it is not supposed to assess, in contrast to convergent validity. (Chapter 6)

Dismantling design: In evaluation research, a design that tests the necessity of including a component in a program by comparing a client group that experiences a version of the program which includes that component to a client group that experiences a version of the program which does not include that component. (Chapter 18)

Distal outcomes: Indirect effects of an intervention program that occur only after the client has completed the program, occur in environments not controlled by the program, or occur at a higher level of analysis than that addressed by the program. See also proximal outcomes. (Chapter 18)

Double-barreled question: A survey question that simultaneously asks for two or more pieces of information, such as “Was your class informative and interesting?” (Chapter 15)

Duplicate publication: The unethical practice of publishing of the same work in more than one journal or other outlet. See also piecemeal publication. (Chapter 20)

Ecological fallacy: A term used to describe the errors than can result from drawing individual level conclusions from aggregate data. (Chapter 16)

Ecological validity: The degree to which conditions under which research is carried out mimic the conditions found in a natural setting to which they are applied. (Chapter 8)

Effect size: The magnitude of the impact an independent variable has on a dependent variable in experimental research and to the size of the relationship between two variables in nonexperimental research. (Chapters 16 and 17)

Eigenvalue: In factor analysis, a statistic that indicates the amount of variance in the items being analyzed that can be accounted for by a given factor. (Chapter 12)

Embedded case study: In single-case research, this type of study deals with the same question or hypothesis for different units of analysis so the researcher can compare results across units. (Chapter 13)

Emic perspective: Placing emphasis on the point of view or perspective the research participants take on the subject matter of a study. (Chapter 14)

Empiricism: The principle that all decisions about what constitutes knowledge are based on objective evidence rather than ideology or abstract logic. (Chapter 1)

Epistemology: A set of beliefs about the nature of science and knowledge in general. (Chapter 1)

Error variance: All variance in the dependent variable that is not caused by the independent variable. (Chapter 9)

Estimator variables: Independent or dependent variables that affect behavior in applied settings but cannot be controlled or manipulated by practitioners or policy makers. (Chapter 5)

Etic perspective: Placing emphasis on the point of view or perspective the researcher takes on the subject matter of a study. (Chapter 14)

Evaluability assessment: The aspect of evaluation research that determines the information needed to conduct an evaluation. (Chapter 18)

Evaluation apprehension: The anxiety people feel when they believe someone is judging their behavior. (Chapter 7)

Evaluation research: A research strategy that is used to assess the impact of interventions and programs on a set of success criteria. (Chapter 2)

Exact replication: A new study that reproduces the conditions of the original research as precisely as possible. (Chapter 5)

Experiment: A research strategy that can be used to determine cause-and-effect relationships. (Chapter 2)

Experimental condition: In the experimental research strategy, this condition represents the independent variable. (Chapters 2 and 9)

Experimental realism: A research setting that is engaging so that the research participants are highly involved and take things seriously. (Chapters 8 and 16)

Experimenter expectancy effects: The situation where an experimenter’s beliefs about how participants should perform on the research task affects the way they behave toward research participants which, in turn, affects the participants’ responses. (Chapter 7)

Explanation building: A qualitative data analysis technique in which the research examines the data in order to find patterns; these patterns are then used to generate hypothesis about the process being studied. (Chapter 13)

Explicit measures: Measures that assess responses that the research participant can think about and consciously control, such as self-reports. (Chapter 6)

Exploratory factor analysis: A form of factor analysis applied to a set of variables to identify subsets of variables in which the variables in a subset are correlated with each other but are relatively uncorrelated with the variables in the other subsets. (Chapter 12)

External validity (in measurement): The extent to which scores on a measure correlate with relevant factors or criteria outside, or external to, the measure, such as scores on criteria that are conceptually relevant to the construct being measured. (Chapter 6)

External validity (of research): A type of validity that examines the question of whether the results of a particular study would hold up under new conditions. (Chapters 1 and 8)

Extraneous variables: Variables that provide alternative explanations for the observed effect; if they are present, the researcher cannot conclude that the independent variable caused the effect. (Chapters 7 and 9)

Extremity response bias: The tendency to give extreme responses on a measure such as using only the end points (1s and 7s) on a 7-point scale. (Chapter 15)

Factor (in factor analysis): A set of items identified through factor analysis that represent an underlying dimension. (Chapter 12)

Factor analysis: A set of statistical techniques used to examine the relationships among a set of intercorrelated variables, such as the items on a measure of a hypothetical construct. In using factor analysis one assumes that the variables are intercorrelated because they reflect one or more underlying dimensions or factors. See also confirmatory factor analysis, exploratory factor analysis. (Chapter 12)

Factor loading: A statistic in factor analysis that indicates the strength of the relationship between a variable and its underlying factor. (Chapter 12)

Factor score: A score that represents a person’s position on the dimension represented by a factor derived from factor analysis. (Chapter 12)

Factorial designs: Designs with multiple independent variables, described in terms of the number of independent variables it uses and the number of conditions or levels of each independent variable. Statistical anaylysis of factorial designs test for main effects and interactions. (Chapter 9)

Fallacy of the mean: The tendency to think of mean scores as the “experimental group score” and the “control group score,” implicitly attributing the same score to each member of the group. (Chapter 17)

Fatigue effects: Differences on the dependent variable that are due to participants becoming tired or bored from repeatedly performing the same task. (Chapter 9)

Field experiments. Research designed to achieve a balance between control and naturalism in research by studying people’s natural behavioral responses to manipulated independent variables in natural settings. (Chapter 10)

Field research: Research conducted in natural settings, including field experiments, natural experiments, quasi-experiments, and naturalistic observation. (Chapter 10)

Formative evaluation: In evaluation research, evaluations that are conducted while the program is being carried out. The goal of formative evaluation is to detect problems with program implementation. (Chapter 18)

Functional component (of external validity): The degree to which the psychological processes that operate in a study are similar to the psychological processes at work in a particular natural setting. (Chapter 8)

Generalizability (in measurement): The aspect of construct validity reflecting the extent to which a measure provides similar results across time, research settings, and populations. (Chapter 6)

Generalization/Generalizability (of research): The process of applying sample-based esearch results to a target population. (Chapters 2 and 8)

Goodness-of-fit: In confirmatory factor analysis and path analysis, goodness-of-fit indicates how well the model being tested fits that data collected. The better the fit, the more confidence one can have in the accuracy of the model. (Chapter 12)

Graphic rating scale: A scale on which respondents indicate their responses pictorially (such as by marking a point on a line) rather than by choosing a statement as with an itemized rating scale or choosing a number as with numerical rating scales. (Chapter 15)

Grounded theory: A theory that is generated from and explicitly connected with (that is, grounded in) the data collected in a study. (Chapter 14)

Guttman scale: A form of multi-item scale in which respondents are presented with a set of ordered attitude items designed so that a respondent will agree with all items up to a point and disagree with all items after that point. The last item with which a respondent agrees represents the attitude score. (Chapter 15)

Halo bias: A form of error that occurs when a respondent sees a stimulus as being positive or negative on some important characteristic and that evaluation influences ratings of other characteristics. (Chapter 15)

Hierarchical multiple regression analysis: The form of multiple regression analysis in which predictor variables are entered sequentially to test theory-based hypotheses. See also simultaneous regression analysis. (Chapter 11)

History effects: The possibility that events external to the research have affected the behavior being studied. (Chapters 2 and 7)

Humanistic perspective: The view that science should produce knowledge that serves people, not just knowledge for its own sake, that people are best understood when studied in their natural environment, and that a full understanding of people comes through empathy and intuition. (Chapter 1)

Hypotheses: Statements about possible reasons for or inconsistencies among research findings. (Chapter 1)

Hypothetical constructs: Abstract terms invented to refer to variables that cannot be directly observed. (Chapters 1 and 5)

Idiographic approach: The proposition that the principles of behavior vary across individuals. (Chapter 2)

Implicit measures: Measures that assess responses people make without thinking or are involuntary, and so cannot easily be edited. (Chapter 6)

Incentives: The material and nonmaterial inducements and rewards that are offered to respondents in exchange for their participation in studies. (Chapter 16)

Independent groups designs: See between-subjects designs.

Independent variable: The proposed theoretical cause of another variable. (Chapter 1)

Inference: The process of drawing conclusions about hypothetical constructs and the relationships between them on the basis of manifest variables and their relationships. It is the process of moving from the concrete and specific to the abstract and general. (Chapters 1 and 17)

Inferential statistics: Statistics, such as the t-test and analysis of variance designed to help the researcher decide if the relationship between variables that was found in the research sample is a real relationship resulting from the effect of the independent variable or if it was likely due to chance effects. (Chapter 17)

Informed consent: Participants’ agreeing to take part in research with a complete understanding of the risks and benefits involved. It is a state of mind, not merely a signature on a consent form. (Chapter 3)

Instrumentation change: An effect that occurs when the measure used to assess the dependent variable changes over time, leading to artificial differences in scores at different points in time. (Chapter 7)

Integrative literature review: A form of research whose goal is to draw overall conclusions concerning the validity of a hypothesis based on the results of studies that have tested the hypothesis. See also meta-analysis, narrative literature review. (Chapter 19)

Interaction effect: The outcome that occurs when two or more independent variables combine to produce an effect over and above their main effects. (Chapter 9)

Intercept: In regression analyses, the value of the criterion variable when the predictor variable (or variables) equals zero. (Chapter 11)

Internal consistency: The degree to which the scores on items on a measure are similar to one another; it is an indicator of the measure’s reliability. (Chapter 6)

Internal validity: A type of validity that addresses whether the research design ensures that the only possible explanation for the results is the effect of the independent variable. (Chapters 1 and 7)

Inquiry audit: In qualitative research, a process in which outside reviewers examine both the process and the product of the research at various stages of the study to determine whether the study was properly conducted and whether the conclusions drawn by the researchers were justified. (Chapter 14)

Institutional Review Board (IRB) A group convened by an institution that sponsors research which reviews research protocols submitted by researchers for compliance with ethical guidelines. Research involving human participants may be conducted only with the approval of the IRB. (Chapter 3)

Interrater reliability: The extent to which two observers reliably assess the presence of a hypothetical construct. (Chapter 6)

Interrupted time series design: A type of time series design in which a baseline period is followed by a treatment that “interrupts” the baseline, followed by a period of post- treatment observations. (Chapter 10)

Interval level measurement: A form of scaling in which numbers (scores) are assigned to people and things such that the difference between two adjacent scores (such as 1 and 2) is assumed to represent the same difference in the amount of a variable as does the difference between any other two adjacent scores (such as 3 and 4). In other words, the people using an interval level measure perceive the intervals between scores to be equal. See also levels of measurement. (Chapter 15)

Interview: A form of research in which a researcher asks questions of a research participant, who then responds. (Chapter 14)

Itemized rating scale: A survey question in the form of a multiple-choice question: The item stem asks a question, and the respondent chooses an answer from the options the researcher presents. (Chapter 15)

Latent content: In content analysis, the researcher’s interpretation of the text, in contrast to the actual content of the text. (Chapter 14)

Latent variable: An unmeasured variable represented by the combination of several operational definitions of a construct. (Chapters 11 and 12)

Latin square design: A method of counterbalancing using a systematic technique where the number of orders is equal to the number of conditions and each condition appears in each place in the order. (Chapter 9)

Leading question: A survey question that implies that a certain response is desired. For example, “Do you agree that …” implies that agreement is the desired response. (Chapter 15)

Leniency bias: A source of error in which respondents overestimate the positive characteristics and underestimate the negative characteristics of people (or other stimuli) whom they like. (Chapter 15)

Level of measurement: The amount of information provided by a measure; higher levels of measurement provide more information. From lowest to highest the levels are nominal, ordinal, interval, and ratio. (Chapter 15)

Likert scale: A form of multi-item scale in which respondents are presented with a set of statements about a person, thing, or concept and rate their agreement or disagreement with the statements on a numerical rating scale that is the same for all the statements. (Chapter 15)

Linear relationship: In this type of relationship, scores on the dependent variable increase or decrease constantly as the level of the independent variable increases or decreases. (Chapter 9)

Linearity: The assumption in multiple regression and other correlational techniques that the relationship between the independent and dependent variables can be represented by a straight line. (Chapter 11)

Literal interpretation fallacy: An interpretational error caused by taking the meanings of scale anchors at face value. Scale anchors, even interval-scaled anchors, are simply markers that help respondents find an appropriate point at which to mark the scale; they have no inherent meaning. (Chapter 15)

Literature review: The process of collecting theoretical, empirical, and methodological information about a research topic. (Chapter 5)

Loaded question: A survey question that uses emotional content to evoke a desired response, such as by appealing to social values, such as freedom, and terms with strong positive or negative connotations. (Chapter 15)

Local history: A threat to the internal validity of evaluation research that affects only the treatment or only the control group and so is local to it. (Chapter 18)

Logical positivism: The philosophy of science that views knowledge as a set of absolute facts that, once discovered, remain unchanging and unchangeable for all time. This knowledge can best be generated through empirical observation, tightly controlled experiments, and logical analysis of data. Knowledge, in a sense, exists in the world. See also social constructionist. (Chapters 1 and 17)

Logistic regression analysis: An analogue to multiple regression analysis for use with categorical dependent variables. (Chapter 11)

Logit analysis: A correlational technique analogous to ANOVA for nominal level dependent variables, allowing the assessment of main effects and interactions for nominal level independent variables. (Chapter 11)

Loglinear analysis: A correlational technique that examines the relationships among three or more categorical variables. (Chapter 11)

Longitudinal approach: A research strategy that is used to study groups of people over time. (Chapter 2)

Main effect: The effect that one independent variable has independently of the effect of the other independent variable. (Chapter 9)

Manifest content: In content analysis, the actual content of a text, in contrast to the researcher’s interpretation of that content. (Chapter 14)

Manifest variables: Directly observable variables, such as physical characteristics of people and objects, behaviors, physiological responses, answers to questions, and so forth, in contrast to hypothetical constructs, which cannot be directly observed. (Chapter 6)

Manipulation check: A method for checking the convergent validity of a manipulation by checking it against a measure of the construct and by ensuring that participants in different conditions of the experiment are experiencing different levels or conditions of the independent variable. (Chapter 9)

Masked review: A form of peer review in which the authors remove identifying information from their manuscript so that reviewers do not know who they are. Also known as blind review. (Chapter 20)

Matched random assignment: A method to ensure that the members of the experimental and control groups are equivalent on one (or more) characteristic(s) by balancing group membership on that characteristic. (Chapter 9)

Maturation: A natural change of time that could serve as an alternative explanation for changes in participants’ responses. (Chapter 7)

Measurement error: Components of an observed score that one did not want to assess, but assessed anyway because of the imperfections of the measuring instrument. (Chapter 6)

Median split: A technique to transform a continuous variable into a categorical variable by dividing research participants into groups based on the sample median of the score on the variable. (Chapter 11)

Mediating variables: Variables which come between two other variables in a causal chain. (Chapter 1)

Member checking: In interview research, the processes in which the researchers communicate with their research participants as means of checking the accuracy of the data and of the conclusions they draw from the data. (Chapter 14)

Meta-analysis: A form of integrative literature review in which the reviewer mathematically combines the outcomes of studies testing a common hypothesis, assesses the relationships of the moderator variables to the outcomes, and provides a quantitative description of the overall effect of the independent variable and of the variables that appear to moderate that effect. See also narrative literature review. (Chapters 18 and 19)

Minimal risk: Risk to research participants that is no greater than that which they would normally encounter in everyday life. (Chapter 3)

Mixed methods analysis: Using both qualitative and quantitative methods in a complementary manner to study an issue. (Chapter 14)

Model: A specific type of theory that narrowly describes the application of a general theoretical perspective to a more specific field of interest. (Chapter 1)

Moderating variables: Variables which change or limit the relationship between an independent variable and a dependent variable. (Chapters 1 and 9)

Mortality: The situation where people with certain characteristics are more likely to drop out of a study. See also attrition. (Chapter 7)

Multicollinearity: An undesirable situation in which two or more predictor variables in a correlational analysis are highly correlated with one another. (Chapter 11)

Multidimensional constructs: Complex constructs made up of two or more independent components. (Chapter 1)

Multifaceted constructs: A subcategory of multidimensional constructs that are correlated and so not independent. (Chapter 1)

Multi-item scale: A scale composed of two or more items in rating scale format, each of which is designed to assess the same variable. A respondent’s scores on the items are combined to form an overall scale score. (Chapter 15)

Multiple-baseline design: An extension of the A-B design that includes multiple dependent variables, introduced at different times. (Chapter 13)

Multiple correlation coefficient (R): In multiple regression analysis, R represents the strength of the relationship of the predictor variables as a set to the criterion variable. R2 represents the proportion of variance in the criterion variable accounted for by the predictor variables as a set. See also change in R2. (Chapter 11)

Multiple-group designs: Experiments that consist of more than the traditional two groups, experimental and control. (Chapter 9)

Multiple operationism: The use of more than one measure to operationally define a variable. (Chapter 6)

Multiple regression analysis: A form of correlational analysis in which scores on a criterion variable are predicted by the scores of two or more predictor variables. (Chapter 11)

Multitrait-multimethod matrix: A method for assessing discriminant validity consisting of the correlations between several constructs that are unrelated in theory, each measured by several different methods. (Chapter 6)

Multiway frequency analysis: A correlational technique to examine the pattern of relationships among a set of nominal level variables. See also logit analysis, loglinear analysis. (Chapter 11)

Mundane realism: A research setting designed to be as similar as possible to a natural setting. (Chapters 8 and 16)

Narrative literature review: A form of integrative literature review in which the reviewer considers the outcomes of studies testing the same hypothesis, assesses the relationships of the moderator variables to the outcomes, and provides a narrative description of the overall effect of the independent variable and of the variables that appear to moderate that effect. See also meta-analysis. (Chapter 19)

Natural experiment: A research method used to try to achieve naturalism in treatment and setting by taking advantage of events ouside the experimenter’s control that, in effect, manipulate an independent variable. (Chapter 10).

Naturalistic observation: A research method used to study human behavior as it occurs in natural settings in response to natural events, uninfluenced by the researcher. (Chapter 10

Needs assessment: In evaluation research, the process of determining that a problem exists and of designing an intervention to address the problem. (Chapter 18)

Negative relationship: In this type of relationship, scores on the dependent variable decrease as the levels of the independent variable increase. (Chapter 9)

Nested analysis of variance design: An experimental design which allows the researcher to separate the variance in the dependent variable due to the effect of the independent variable and due to the factor in which the independent variable is nested. (Chapter 10)

Nominal level measurement: A form of measurement that places people or things into categories based on common characteristics. It represents the lowest level of measurement. (Chapter 15)

Nomothetic approach: The proposition that general principles of behavior apply to most people most of the time. (Chapter 2)

Nonequivalent control group design: A type of study that includes two (or more) groups of people and in which the members of one group experience the treatment condition of the independent variable and the members of the other group serve as the control group. This control group is chosen to be as similar as possible to the experimental group, but is not considered equivalent to the experimental group because participants are not randomly assigned to condition. (Chapter 10)

Nonparticipant observation: A type of naturalistic research in which the observer avoids taking part in the research study, instead merely watching what happens and recording the observations. (Chapter 10)

Nonprobability sampling: Occurs when, in a sampling procedure, the probability of a person being selected for the sample is unknown. See also convenience sample. (Chapter 16)

Nonspecific treatment effects: Changes brought about in participants by all their experiences in the research that do not include the treatment. (Chapter 9)

Norms: Precise estimates of characteristics of a test, such group and subgroup means and standard deviations, based on administering the test to large, diverse groups of people. (Chapter 6)

Novelty effects: Any aspect of a research situation that is new or novel and can induce reactivity. (Chapter 7)

Null hypothesis: The hypothesis that the independent variables has no effect on the dependent variable or, in correlational research, that there is no relationship between the variables. (Chapter 17)

Null results: The research outcome in which independent variable does not have a statistically significant effect on the dependent variable or, in correlational research, there is no statistically significant relationship between the variables. (Chapter 17)

Numerical rating scale: A measure in which respondents assign numerical values to their responses. The meanings of the values are defined by verbal labels called anchors. (Chapter 15)

Observed score (in measurement): The score on a measure that we can see. The observed score is composed of true score and measurement error. (Chapter 6)

Observed variables: In research using latent variables, the measures which provide the scores from which the unobserved latent variable is computed. (Chapter 12)

Observer as participant: A type of naturalistic observation in which the researcher interacts no more than necessary with the members of the group or community being studied. (Chapter 10)

Omnibus test: The overall F-test in the analysis of variance. When there are more than two conditions of the independent variable, the omnibus test indicates that the means of at least two conditions differ statistically, but the test does not indicate which means those are. (Chapter 17)

Operational definitions: Concrete representations of hypothetical constructs that are used in research. (Chapter 1)

Order effects: The situation by which participants’ scores on the dependent variable are affected by the order in which they experiences the conditions of the independent variable. (Chapter 9)

Ordinal level measurement: A form of measurement which places people or things in a series based on increases or decreases in the magnitude of some variable. Ordinal level data are usually reported in terms of rankings. (Chapter 15)

Outlier: An extreme score in a data set, usually defined as a score more than three standard deviations above or below the mean. (Chapter 11)

Page proofs: Facsimiles of the pages of a journal article or other publication in the form in which they will appear in print. (Chapter 20)

Paradigms: General ways of conceptualizing and studying the subject matter of a particular scientific field. (Chapter 1)

Parallel analysis: A technique for determining the number of factors to interpret in an exploratory factor analysis. It compares the eigenvalues from the actual analysis to the mean of a set of randomly generated eigenvalues. (Chapter 12)

Parametric design: A program evaluation design that varies the degree to which clients experience a component of the program. (Chapter 18)

Partial correlation: When a third variable, Z, is correlated with two other variables X and Y, the partial correlation represents the relationship between X and Y with the influence of Z removed. (Chapter 11)

Participant as observer: A type of naturalistic observation in which the research participates fully in the research but, unlike the complete participant, avoids the ethical problem of deception by fully informing the other people in the setting of her or his role as researcher. (Chapetr 10)

Participant observation: A type of naturalistic observation in which the researcher participates in the research setting and interacts with the informants. (Chapter 10)

Participant roles: Roles participants take on, such as being a good participant, that influence how they respond in a research study. (Chapter 7)

Participant sample: The sample of the target population used to estimate the behavior of the target population. (Chapter 2)

Passive deception: See deception.

Patched-up quasi-experiment: A design in which the researcher selects a control group after the fact to patch over holes in the internal validity of a natural or quasi-experiment. (Chapter 10)

Path analysis: A statistical technique that uses sets of multiple regression analyses to estimate the strength of the relationship between an independent variable and a dependent variable controlling for one or more hypothesized mediating variables. (Chapter 12)

Pattern matching: A strategy for analyzing qualitative data in which the researcher starts with a theory and examines the data to see if they support predictions made by the theory. (Chapter 13)

Peer review: The process in which experts critically read a manuscript submitted for publication and make recommendations to the editor about whether or not it should be accepted for publication. (Chapters 5 and 20)

Physiological measure: The modality of measurement which assesses people’s biological responses to stimuli. (Chapter 6)

Piecemeal publication: The unethical practice of taking the data from a single study and breaking it into pieces to increase the number of resulting publications. See also duplicate publication. (Chapter 20)

Pilot study: A preliminary piece of research conducted with a sample of research participants drawn from the study population. (Chapter 16)

Placebo effects: Changes in participants’ behavior that are due to their belief that they are receiving a treatment (such as a drug in psychotherapy research) even if they did not actually receive a treatment. (Chapter 9)

Plagiarism: The unethical act of taking someone else’s work or ideas and passing them off as one’s own. (Chapter 20)

Planned comparisons: A type of statistical test used to determine which condition means differ if an omnibus test is statistically significant. These comparisons are based on the hypotheses of the study are so are planned before the data analysis begins. (Chapter 17)

Plausible alternative explanation: One of the Mill’s three rules that must be met to determine causality; the hypothesized cause must be the only possible cause present during the test of the hypothesis. (Chapter 1)

Policy variables: Independent variables that practitioners or decision makers in applied settings can control or manipulate by changing policies or procedures. (Chapter 5)

Population parameters: The characteristics of a population, such as the percentage of people who hold supporting and opposing positions on social issues, the percentage who perform certain behaviors, or the demographic characteristics of the population. (Chapter 15)

Positive relationship: In this type of relationship, scores on the dependent variable increase as the levels of the independent variable increase. (Chapter 9)

Poster session: A visual, rather than oral, presentation of research at a professional meeting or convention. Presenters are each given a 4- by 6-foot board on which to display the results of their research. (Chapter 20)

Post-experimental interview: An interview, conducted by the experimenter with a research participant, to uncover any ethical or methodological problems and to educate the participant about the purpose of the study. (Chapter 16)

Post hoc analysis: A way to determine the significant difference or differences between group means when you do not have a specific a priori hypothesis. (Chapter 9)

Practical significance (of research results): The criterion for practical significance is the minimum impact considered to be important by people who have an interest in the research. This criterion is a value judgment, not a statistical absolute. (Chapter 17)

Practice effects: Differences on the dependent variable that are due to repeatedly performing the experimental task. (Chapter 9)

Prediction: The use of scientists’ understanding of the cause to predict events or to derive research hypotheses from theories. (Chapter 1)

Predictor variable: The variable (or variables) used in multiple regression analysis and other correlational techniques to predict scores on the criterion variable; analogous to the independent variable in experimental research. (Chapter 11)

Primary research: Research in which data are collected from research participants or other sources. Integrative literature reviews combine the results from primary research studies to draw overall conclusions. (Chapter 19)

Primary source: An original research report or presentation of a theory, written by the people who conducted the research or developed the theory. (Chapter 5)

Probability sampling: A selection procedure in which every member of a study population has a known probability of being selected as a research participant. (Chapter 16)

Process evaluation: See formative evaluation. (Chapter 18)

Production editor: The editor at a journal publisher who oversees the copyediting and scheduling of a manuscript for publication. (Chapter 20)

Program package design: In evaluation research, a research design in which the program is compared to a no-treatment or waiting-list control group. The concept of “program package” acknowledges that programs are often complex, consisting of several aspects or components that could be investigated separately. (Chapter 18)

Propositions: Statements, based on theories, that delineate the relationships among hypothetical constructs. (Chapter 1)

Prospective research: A form of path analysis that examines the correlation of a hypothesized cause at Time 1 with its hypothesized effect at Time 2 to investigate the time precedence of a possible causal variable. (Chapters 2 and 12)

Proximal outcomes: Direct effects of an intervention program that occur while the clients are taking part in the program. See also distal outcomes. (Chapter 18)

Psychometric tests: Measures that provide information about a particular individual’s score on a construct as a means of determining where that individual stands on the construct relative to other people. (Chapter 6)

Public science: The idea that scientists should make public both how they conduct their research and the results of that research. (Chapter 1)

Purposive sampling: A sampling procedure wherein the researcher uses her or his judgment to select the sample membership. (Chapter 16)

Qualitative data: Behavioral science data that consists of nonnumerical information. (Chapter 2)

Quantitative data: Behavioral science data that consists of numerical information. (Chapter 2)

Quasi-experiment: A study in which the researcher manipulates an independent variable in a natural setting using existing groups of people as the experimental and control groups. (Chapter 10)

Quota sampling: Convenience sampling carried out so that each person in a sampling frame is categorized by all variables of interest prior to sample selection. For example, if men constitute 50% of the research population, sampling will be carried out so that men constitute 50% of the sample. (Chapter 16)

Random error (of measurement): Error that fluctuates each time a measurement is made; as a result, the observed score fluctuates. Random error leads to instability of measurement and lower reliability estimates. (Chapter 6)

Ratio level measurement: A form of measurement which, like interval level measurement, assigns equal interval scores to people or things. In addition, ratio measures have true zero points, and so can be multiplied and divided by each other. Therefore, it is appropriate to say that a ratio level score of 10 represents twice as much of a variable as does a score of 5. It represents the highest level of measurement. (Chapter 15)

Reactivity: A process that threatens the internal validity of research because participants’ scores on measures result from their reaction to the situation rather than from the effects of the independent variable. (Chapter 7)

Reciprocal relationship: The idea that, in the correlational research strategy, Variable A might be related to Variable B in a circular fashion, so that both cause the other. (Chapter 2)

Reconstructive memory: The tendency for people to remember events as they expected them to happen rather than how they did happen. (Chapter 10)

Reference group effect: A response bias in which people rate where they stand on a characteristic relative to the average of their group or culture rather than in absolute terms. (Chapter 15)

Reflexivity: In qualitative research, the detailed documentation of processes, combined with careful reflection on possible implications for findings. (Chapter 14)

Regression coefficient: The statistic that represents the weight a predictor variable carries in predicting scores on a criterion variable in bivariate and multiple regression analyses. The regression coefficient can be either standardized (β, the Greek beta) or unstandardized (B). (Chapter 11)

Regression equation: An equation that allows the researcher to estimate people’s scores on one variable from their scores on another variable. (Chapters 2 and 11)

Reliability (of measurement): The degree of consistency of a measure: A perfectly reliable measure gives the same result every time it is applied to the same person or thing, barring changes in the variable being measured. (Chapter 6)

Repeated measures designs: See within-subjects designs.

Research hypothesis: A statement about the expected relationship between two variables. (Chapter 5)

Research measures: Measures that provide information about the mean scores of groups of people to determine relationships between constructs or to compare groups of people on a construct. (Chapter 6)

Research protocol: A detailed description of proposed research submitted to the Institutional Review Board so that that board can review the research for compliance with ethical guidelines. (Chapter 3)

Research sample: A group of people who are selected from the study population who participate in the data collection phase of an experiment. (Chapter 16)

Researcher bias: An situation whereby a researchers’ expectations about what will occur in an research study can affect the data collected. (Chapter 2)

Response bias: A tendency for a person to respond to a measure for reasons other than the response’s being a reflection of the construct being assessed by the content of the measure. (Chapters 6 and 15)

Restriction in range: Occurs when the scores of one or both variables in a sample have a range of values that is less than the range of scores in the population. (Chapter 11)

Reversal designs: See A-B-A designs.

Reverse scoring (of a scale item): When scoring a scale that contains both positively and negatively worded items, reversing the scores of the negatively worded item so that a high score has the same meaning (i. e., a high or low score on the construct being measured) for all items. (Chapter 15)

Right to withdraw consent: Participants’ right to terminate their participation in research at any time without negative consequences or loss of benefits. See also informed consent, voluntary participation. (Chapter 3)

Risk-benefit analysis: The weighing of the anticipated risks to research participants against anticipated benefits to the participants, science, and society. (Chapter 3)

Robustness (of a statistic): The extent to which the assumptions underlying a particular statistic can be violated without leading to erroneous conclusions. (Chapter 15)

Salient manipulation: A manipulation that stands out from the background and is therefore noticed in the context of everything else that is happening in the experiment. (Chapter 9)

Sample survey: A form of survey research in which respondents are selected in ways that are designed to produce a sample whose characteristics closely mirror those of the population from which the sample was drawn, in contrast to a convenience survey. (Chapter 15)

Sampling frame: A list of all people in a study population; this list is used to select participants for a research study. (Chapter 16)

Saturation: In interview research, the process of sampling interviewees until additional interviews no longer provide new information beyond what was obtained from the previous interviews. (Chapter 14)

Scree plot: In factor analysis, a plot of the each factor’s eigenvalue against its order of extraction. The scree plot is used to determine the appropriate number of factors to interpret. (Chapter 12)

Secondary source: A source, such as a research report or book chapter, that summarizes information from primary sources. Secondary sources can also include nonprofessional publications such as newspapers, websites, and television programs. (Chapter 5)

Selection bias: A situation that occurs when research participants in the control condition differ in some way from those in the experimental condition that is not due to the independent variable. (Chapter 7)

Selective attention: A cognitive bias that results because people do not pay equal attention to everything around them. (Chapter 10)

Self-report measure: The modality of measurement in which people provide information on some aspect of themselves. (Chapter 6)

Semantic differential: A form of multi-item scale in which respondents rate a person, object, or concept on a scale anchored at each end by adjectives, such as good and bad, that are polar opposites of each other. (Chapter 15)

Semi-structured interview: A form of interviewing in which the interviewer asks each interviewee the same core set of questions, but may change their order in response to topics the interviewee brings up. The interviewer may also use probing questions to follow up unique aspects of each interviewee’s experiences. (Chapter 14)

Sensitivity of measurement: The degree to which a measure can detect small differences in the level of a variable; an insensitive measure can detect only large differences. (Chapter 15)

Sensitization effects: A form of reactivity that occurs because experiencing one condition of the experiment affects performance in the other condition. (Chapter 9)

Simple random assignment: The use of a randomization procedure, such as a table of random numbers, to determine if a participant will be in the experimental or control condition. (Chapter 9)

Simple random sampling: The use of a randomization procedure, such as a table of random numbers, to select participants for a research study. Selection begins with a list of all people in the study population. (Chapter 16)

Simultaneous multiple regression analysis: The form of multiple regression analysis in which all predictor variables are entered at the same time to achieve optimal prediction of the criterion variable. See also hierarchical regression analysis. (Chapter 11)

Simultaneous treatments design: A type of single case design used to test the relative effectiveness of several treatments in one experiment. (Chapter 13)

Skepticism: The idea that scientists should always be questioning the quality of the knowledge they have on a topic. (Chapter 1)

Slope: In regression analyses, the amount of change in the criterion variable for each unit change in a predictor variable. (Chapter 11)

Snowball sampling: A sampling procedure wherein people who are initially selected for a sample on the basis of convenience nominate others whom they think might be willing to participate in the research. (Chapter 16)

Social activist role: Taking the viewpoint that scientists should use scientific knowledge to advocate for the implementation of social policies that they view as necessary and correct. See also societal mentor role. (Chapter 4)

Social constructionism: The philosophy of science that views knowledge as a set of interpretations of observations. These interpretations can, and do, vary from person to person; two people can draw opposite conclusions. See also logical positivist. (Chapters 14 and 17)

Social desirability response bias: A tendency to respond in ways that make the person look good (socially desirable) to others. (Chapters 6 and 15)

Social impact outcomes: See distal outcomes. (Chapter 18)

Socially sensitive research: Research that addresses issues on which there is disagreement in society or that has potential social consequences or implications for a group in society. (Chapter 4)

Societal mentor role: Taking the viewpoint that science is a means of providing information about social issues, but that one should not, as a scientist, advocate for a given position on social issues. See also social activist role. (Chapter 4)

Specification: How clearly constructs and their proposed relationships are defined by a theory. (Chapter 1)

Split-half reliability: A means of assessing the internal consistency of a measure by correlating the mean scores on one half of the items with the mean scores on the other half of the items. (Chapter 6)

Stakeholders: Individuals and groups who have interests in the outcome of an intervention program. (Chapter 18)

Statistical conclusion validity: A type of validity that addresses whether the statistics used in a research study are appropriate and whether they have been correctly interpreted. (Chapter 1)

Statistical hypothesis: The restatement of a research hypothesis using the expected results of a statistical test. (Chapter 5)

Statistical power: The probability of not making a Type II error. That is, if a statistical test has insufficient power, it is possible to erroneously conclude that the independent variable had no effect on the dependent variable. (Chapter 16)

Statistical regression: An increase or decrease of initial extreme scores; when scores are measured a second time, they will, on average, be less extreme. (Chapter 7)

Stimulus: The person, object, or event that represents the operational definition of a condition. (Chapter 9)

Stratified random sampling: A procedure by which the population of interest is divided into subgroups before sampling from that population. (Chapter 16)

Strong manipulation: A manipulation in which the conditions of the independent variable are different enough to differentially affect behavior. (Chapter 9)

Structural component (of external validity): The form of external validity that is concerned with the method by which the study is carried out, including factors such as the setting in which the study is conducted, and research procedures used, and the nature of the participant sample. (Chapter 8)

Structural equation modeling: A form of correlational analysis that applies confirmatory factor analysis to multiple measures of each construct used in a path model to estimate for each research participant a latent variable score representing the construct. (Chapter 12)

Structural validity: The extent to which the dimensionality of a measure reflects the dimensionality of the construct it is measuring. (Chapter 6)

Structured interview: A form of interviewing in which the interviewer always asks the same specific questions in the same specific order. (Chapter 14)

Study population: The group of people who meet the operational definition of the target population of interest for a proposed study. (Chapter 16)

Subscale: A set of items on a multi-item scale that measures one component of a multidimensional construct. (Chapter 15).

Substantive validity: The extent to which results of research conducted using a measure are consistent with hypotheses derived from the theory of the construct being measured. (Chapter 6)

Summative evaluation: The aspect of evaluation research that addresses the overall aspect of a program relative to its goals. See also formative evaluation. (Chapter 18)

Systematic error: Error that is present every time a measurement is made; as a result, the observed score is inaccurate as an indicator of the true score. (Chapter 6)

Systematic sampling: A sampling procedure wherein a sampling frame is defined and the researcher selects every nth name, where n equals the proportion of the frame to be sampled. (Chapter 16)

Target population: The group of people to whom the researcher wants the results to apply. In evaluation research, the people whom an intervention is intended for. See also client population. (Chapters 2, 16, and 18)

Tentativeness: The idea that scientific research results are tentative and can change as new evidence becomes available. (Chapter 1)

Test cases: In single case designs, a test case allows the research to observe what happens when the independent variable is present; it is analogous to the experimental condition in an experiment. (Chapter 13)

Testing confound: A situation where taking the pretest affects scores on the posttest independently of the effect of the intervention. (Chapter 7)

Test reactivity: Changes in behavior that are due to being asked the research question. (Chapter 2)

Test-retest reliability: A form of reliability that assesses a measure’s stability across time. (Chapter 6)

Test sensitization: Changes in participants’ scores on a test that are due to their having taken the test earlier. (Chapter 2)

Theory: A set of statements about relationships between variables. (Chapter 1)

Thick description: In qualitative research, the researcher’s detailed accounts of both the study process itself and the phenomenon under inquiry. (Chapter 14)

Third variable problem: The possibility that the apparent relationship between Variable A and Variable B is actually caused by another variable (and that Variable A and Variable B are actually unrelated). (Chapter 2)

Thurstone scale: A form of multi-item attitude scale in which respondents indicate which items they agree with. Each item has been pretested to determine its degree of (un)favorability as a descriptor of the person, thing, or concept being rated. Respondents’ scores are the means of the favorability ratings of the items they chose. (Chapter 15)

Time-lagged comparisons: A research strategy that allows the investigator to compare how cohorts differ at the same age. (Chapter 2)

Time precedence of the cause: One of the Mill’s three rules that must be met to determine causality; the hypothesized cause must come before the effect. (Chapter 1)

Transferability: In qualitative research, the degree to which results of one qualitative study can be applied to another context or setting. (Chapter 14)

Treatment diffusion: In evaluation research, a form of control group contamination in which members of the control group learn about the treatment from members of the treatment group and try to apply the treatment to themselves. (Chapter 18)

Treatment variance: The variance in the dependent variable that results from the independent variable. (Chapter 9)

Trend: When baseline data are graphed, a trend shows that their values increase or decrease over time. A no-trend baseline is flat, exhibiting random variations around a mean value. (Chapter 13)

Triangulation: The use of multiple research methods and multiple operational definitions to provide a more accurate description of what a study’s results are and what those results mean. (Chapter 14)

True score: The actual degree of a trait that characterizes the person being assessed, in contrast to the observed score. (Chapter 6)

Truth test: A method used to determine a practitioner’s perception of the validity of research. (Chapter 5)

Understanding: A goal of science aimed toward determining why phenomena occur. (Chapter 1)

Unidimensional: Simple constructs that are composed of only a single component. (Chapter 1)

Unit of analysis: (1) The level of aggregation at which data in a study are to be collected. (Chapter 13) (2) In content analysis, another term for a coding unit. (Chapter 14)

Unstructured interview: A form of interviewing in which the interviewer asks each interviewee the same core set of questions, but may change their order in response to topics the interviewee brings up. There is no preset-set set of questions to be asked. (Chapter 14)

Utility test: A practitioner’s perception of the usefulness of research results for guiding action or policy decisions. (Chapter 5)

Validity (of measurement): The degree of accuracy of a measure: A perfectly valid measure assesses the construct it is supposed to assess, assesses all aspects of the construct, and assesses only that construct. (Chapter 6)

Variable: Any thing or concept that can take on more than one value; a variable can be concrete or abstract. (Chapter 1)

Visual data analysis: A method for analyzing data from a single-case design; the researcher plots a graph of the experimental results and examines it to determine if the independent variable had an effect on the dependent variable. (Chapter 13)

Voluntary participation: The principle that people take part in research of their own free will, without coercion of excessive inducements. (Chapter 3)

Washout period: To distribute carryover effects across conditions, a washout is a period of time over which the effects of a condition dissipate. (Chapter 9)

Within-subjects designs: Experiments in which each participant takes part in both the experimental and control conditions so that the effects of participant variables are perfectly balanced across conditions. (Chapter 9)

Zero-order correlation: The observed correlation between two variables before the influence of other variables is partialed out. (Chapter 11)
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1| ‘&nd other grooming aids spend huge sums in an effort
to convince consumers that use of their products will
jied important benefits. Interestingly, a large body of
[[research concerned with the impact of personal attrac-
tiveness suggests that to some degres, these claims
may be justiied (Berscheid & Walster, 1978). For ex-
ample, it has been found that individuals who are -
ractive in personal appearance have an advantage
over thoss who are notin iring decisions (Dipboye, Ar-
vey, & Terpstra, 1977). Similaly. attactive persons are
often perceived as possessing more posiive trals
(e.0., oreater potential for success) than unattractive
ones (e..,Cash, Gilen, & Burns, 1977). Additional ev-
idence suggests that these advantages do not exist in
al situations or under all ircumstances. In particular,
females may experience negalive father than positive
elfects s aresult of physical atractveness (e.g., Hel-
man & Saruwatari, 1979). Yetthe benefits of attractive-
ness appear to be general enough in scope 0 Suggest
hal efforts o enhance on's personal appearance are
Loften worthvie.

Typically, people try o enhance their appea to oth-
ers through appropriate dress, cosmetics, and various
forms of personal grooming. In addition, they often
adopt another tactic—the use of perfume or cologne.
Advertisements for these arificial cents indicate that
they can enhance one's attractveness and so con-
tribute o both personal happiness and career Success.
Andithe milions of dolars spent on such products each
year suggest that many consumers accept the accu-

[_racy ofthese clims.

Note: From Baron, 1983, pp. 709710,

But are these claims actually valid? Do perfumes 7|

and colognes yield the uniformly beneficial outcomes

50 often predicted? Surprisingly,no empiricalevidence _|
on thes questions exists. While the behavioral impact |

of naturally occurring scents has been extensively
studied (e.g.. pheromonss; Leshner, 197), it re-
seach has focused on the effects of artfcial aromas
(Levine & McBurney, Note 1) More o the pont, no in-
vestigation has sought to determine the impact of such
scens in work-relaled seltings. The presen research
was designed to atain preliminary evidence on such
efects. Specifically, it sought 1o determine whether
wearing pleasant artfical scents can afect the ratings
assigned 10 job candidates during employment iter-
views. Past research on related topics Suggests that
such effects might arise in two distinct ways,

First, because perfume and cologne are pleasant,
they may induce positive moods among interviewvers.
These reactions, in tum, may enhance liing for
interviewees (Clore & Byrne, 1974). Second, the use of
ariiial scents may lead interviewers to make negalive
aributions about the trats of people who use them
(see Harvey & Weary, 1981). For example, individuals
Who wear perfume or cologne 0. ob interview may be
perceived as overly concened with their appearance
or as manipulative. To the extent such perceptions oc-
cur, evaluations of job candidates may be reduced.
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Male and female subjects interviewed male or female applicants for an entry-level management position. Appli-
cants were actually confederates of the researcher who wore or did not wear a measured amount of a popular per-
fume or cologne. Following the interview, subjects rated each applicant on a number of job-related dimensions
(e.0., to what extent is this individual qualified for the job?) and personal characteristics (e.g., how friendly is this
person?). Results indicated that sex of subject and the presence or absence of scent interacted in affecting rat-
ings of the applicants. Males assigned lower ratings to these persons when they wore perfume or cologne than
when they did not; females showed the opposite pattern. Moreover, this was true both for job-related and personal
characteristics. These and other results are interpreted as reflecting greater difficulty on the part of males than fe-
males in ignoring extraneous aspects of job applicants’ appearance or grooming.

Note: From R. A. Baron, 1983, p. 709.
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~oweet Smell of Success 7 The Impact of Fleasant Artilicial
Scents on Evaluations of Job Applicants

Robert A. Baron

Purdue University

The employment interview. The study was described
as being concerned with the manner in which individu-
als form first impressions of others. Within this general
context, the subject played the role of a personnel man-
ager and interviewed the confederate, who played the
role of job applicant. The job in question was described
as an entry-level management position involving a
wide range of activities (e.q., visits 1o various plants
and customer sites, preparation of written reports).
During the interview the subject (i.e., the interviewer)
read a series of questions to the applicant (i.e., the con-
federate). The questions were typed on index cards
and were quite straightforward. For example, one
asked, “What are the major goals you are seeking in
your career?” Another was, “How do you get along with
other people?” The confederate’s responses to each
question were prepared in advance and thoroughly
memorized. Thus, they were identical for all subjects.
These replies were designed to be simple and noncon-
troversial and were found, during pretesting, to be both
reasonable and believable by participants.

[Dependent measures. Following the final interview

question, the subject was taken to a separate room
where he or she rated the applicant on a number of dif-
ferent dimensions. Four of these were directly job re-
lated (personal suitability for the job, qualifications for
this position, potential for future success, and an over-
all recommendation about hiring). Four other items re-
lated to personal characteristics of the applicant
(intelligence, warmth, friendliness, and modesty).
Three additional dimensions were concerned with the

applicant's physical appearance (grooming, neatness,

attractiveness). Subjects also rated their liking for the
applicant, the extent to which their evaluations of his or
her qualifications were affected by this person’s ap-
pearance, and their own effectiveness as an inter-

|_ viewer. Al ratings were made on 7-point scales.

Note: From Baron, 1983, p. 710.

Presence or absence of pleasant scent. In the scent-
present condition, the confederates applied two small
drops of the appropriate perfume or cologne behind
their ears prior to the start of each day’s sessions. In
the scent-absent condition, they did not make use of
these substances. In both conditions, the confederates
refrained from employing any scented cosmetics of
their own. The two scents used were Jontue for the fe-
male accomplices and Brut for the males. These prod- _|
ucts were chosen through pretesting in which 12 7]
undergraduate judges (8 females, 4 males) rated 11
popular perfumes and colognes presented in identical
plastic bottles. Judges rated the pleasantness of each
scentand its attractiveness when used by a member of
the opposite sex. Jontue and Brut received the highest
mean ratings in this preliminary study. Further, they
‘were rated above the neutral point on both dimensions
by all participants.

Additional pretesting indicated that two small drops
of these products placed behind the ear produced a no-
ticeable but far-from-overpowering aroma. Because
data were collected in sessions lasting from 2 to 3
hours, little fading of these scents occurred in most
cases. On those few occasions when data collection
occupied a longer interval, an additional single drop of
scent was applied. The confederates dressed neatly in
all cases, in a manner suitable for an informal job inter-
view (they wore slacks and a blouse). They did not
wear more formal clothing because it was felt that such
behavior, unusual for a college campus, might arouse
suspicion among subjects.
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