
        
            [image: Cover]
        

    The Cambridge Handbook of the Intellectual History of Psychology
We cannot understand contemporary psychology without first researching its history. Unlike other books on the history of psychology, which are chronologically ordered, this Handbook is organized topically. It covers the history of ideas in multiple areas of the field and reviews the intellectual history behind the major topics of investigation. The evolution of psychological ideas is described alongside an analysis of their surrounding context. Readers learn how eminent psychologists draw on the context of their time and place for ideas and practices and shows how innovation in psychology is an ongoing dialogue between past, present, and anticipated future.
Robert J. Sternberg is Professor of Human Development at Cornell University, New York and Honorary Professor of Psychology at Heidelberg University, Germany. He has also won the William James Award and the James McKeen Cattell Award from Association for Psychological Science (APS) and the Grawemeyer Award in Psychology. He is past-president of the American Psychological Association.
Wade E. Pickren is Director of the Center for Faculty Excellence at Ithaca College, New York. He was the founding director of the American Psychological Association (APA) Archives and served as its first historian. He also served as editor of History of Psychology from 2010 to 2015.

The Cambridge Handbook of the Intellectual History of Psychology
Edited by
Robert J. Sternberg
Cornell University, New York
Wade E. Pickren
Ithaca College, New York
[image: Cambridge University Press]

[image: Cambridge University Press]
University Printing House, Cambridge CB2 8BS, United Kingdom

One Liberty Plaza, 20th Floor, New York, NY 10006, USA

477 Williamstown Road, Port Melbourne, VIC 3207, Australia

314–321, 3rd Floor, Plot 3, Splendor Forum, Jasola District Centre, New Delhi – 110025, India

79 Anson Road, #06–04/06, Singapore 079906


Cambridge University Press is part of the University of Cambridge.


It furthers the University’s mission by disseminating knowledge in the pursuit of education, learning, and research at the highest international levels of excellence.


www.cambridge.org

Information on this title: www.cambridge.org/9781108418690

DOI: 10.1017/9781108290876


© Cambridge University Press 2019


This publication is in copyright. Subject to statutory exception and to the provisions of relevant collective licensing agreements, no reproduction of any part may take place without the written permission of Cambridge University Press.
First published 2019

Printed and bound in Great Britain by Clays Ltd, Elcograf S.p.A.


A catalogue record for this publication is available from the British Library.


Library of Congress Cataloging-in-Publication Data

Names: Sternberg, Robert J., editor. | Pickren, Wade E., editor.

Title: The Cambridge handbook of the intellectual history of psychology / edited by Robert J. Sternberg, Wade E. Pickren.

Other titles: Handbook of the intellectual history of psychology | Intellectual history of psychology | Cambridge handbooks in psychology.

Description: Cambridge, United Kingdom ; New York, NY : Cambridge University Press, 2019. | Series: Cambridge handbooks in psychology | Includes bibliographical references and index.

Identifiers: LCCN 2018050897 | ISBN 9781108418690 (hardback : alk. paper) | ISBN 9781108406345 (pbk. : alk. paper)

Subjects: | MESH: Psychology–history

Classification: LCC RC467 | NLM BF 81 | DDC 616.89–dc23

LC record available at https://lccn.loc.gov/2018050897


ISBN 978-1-108-41869-0 Hardback

ISBN 978-1-108-40634-5 Paperback


Cambridge University Press has no responsibility for the persistence or accuracy of URLs for external or third-party internet websites referred to in this publication and does not guarantee that any content on such websites is, or will remain, accurate or appropriate.

Contents
List of Figures
List of Tables
List of Contributors
IntroductionRobert J. Sternberg and Wade E. Pickren

1Major Paradigms and Approaches in PsychologyJohn G. Benjafield

2Methodology in PsychologyDaniel J. Denis and Briana Young

3Neuroscience in PsychologyGary G. Berntson and David Hothersall

4Sensation and PerceptionLinda M. Bartoshuk

5Attention: Awareness and ControlMichael I. Posner

6LearningMark E. Bouton and Robert A. Boakes

7MemoryHenry L. Roediger III and Jeremy K. Yamashiro

8Decision-MakingYuval Erez and Valerie F. Reyna

9CreativityChrista L. Taylor, Vlad P. Glăveanu, Allison B. Kaufman, and James C. Kaufman

10IntelligenceRobert J. Sternberg

11DevelopmentJeremy Burman

12Social PsychologyCathy Faye

13GenderAlexandra Rutherford

14EmotionDavid Devonis

15MotivationRichard M. Ryan, Emma L. Bradshaw, and Edward L. Deci

16PersonalityJames N. Butcher

17Abnormal PsychologyPetteri Pietikainen

18PsychotherapyRoderick D. Buchanan and Nick Haslam

19Health PsychologyWade E. Pickren

Index
Figures
1.1The Müller–Lyer illusion
1.2An information-processing model
1.3Frequency of occurrence in journal articles of keywords associated with different approaches
2.1Fechner–Weber law
2.2Scatterplot of midparent height and child height (as adults) indicating a positive linear relationship
2.3Positive correlation with enumerated quadrants
2.4Bravais’s discovery of the geometry of correlation
2.5Galton’s discovery of the normal correlation surface
2.6Path diagram on the influences of child’s IQ
2.7Sewall Wright’s guinea-pig path diagram
2.8Generic path diagram
3.1Areas implicated in aggression
7.1Shiffrin and Atkinson’s memory systems, a paradigmatic “box and arrow” model
8.1The prospect theory value function
8.2The probability weighting function
8.3Cumulative prospect theory’s probability weighting function
14.1Stick-figure drawings representing the four categories of emotional meaning
Tables
2.1Galton’s 1885 Cross-Tabulation of 928 Adult Children and Midparents’ Heights
2.2Spearman’s Correlations of Activities with General “g” Intelligence Factor
5.1Chronology of Some of the Major Developments in the Early History of Work on Attention from Ancient Times to 1980
8.1The Fourfold Pattern of Risk Attitudes
8.2Verbatim and Gist Representations of the Dread Disease Problem
Contributors
Linda M. Bartoshuk, University of Florida

John G. Benjafield, Brock University

Gary G. Berntson, Ohio State University

Robert A. Boakes, University of Sydney

Mark E. Bouton, University of Vermont

Emma L. Bradshaw, Australian Catholic University

Roderick D. Buchanan, University of Melbourne

Jeremy Burman, University of Groningen

James N. Butcher, University of Minnesota

Edward L. Deci, University of Rochester

Daniel J. Denis, University of Montana

David Devonis, Graceland University

Yuval Erez, Cornell University

Cathy Faye, University of Akron

Vlad P. Glăveanu, Webster University, Geneva

Nick Haslam, University of Melbourne

David Hothersall, Ohio State University

Allison B. Kaufman, University of Connecticut

James C. Kaufman, University of Connecticut

Wade E. Pickren, Ithaca College

Petteri Pietikainen, University of Oulu

Michael I. Posner, University of Oregon

Valerie F. Reyna, Cornell University

Henry L. Roediger, III, Washington University, St. Louis

Alexandra Rutherford, York University

Richard M. Ryan, Australian Catholic University

Robert J. Sternberg, Cornell University

Christa L. Taylor, Yale University

Jeremy K. Yamashiro, Washington University, St. Louis

Briana Young, University of Montana



Introduction
Robert J. Sternberg and Wade E. Pickren
“Do You Know Who Gordon Bower Is? Endel Tulving?”
These are questions the senior editor has asked of his classes at Cornell University and at Heidelberg University (Germany) the last several years. The students are among the best in their respective nations. Almost none of them recognize either name, much less what they contributed to psychology. That’s a shame, because contemporary memory research would look very different, and much the worse, were it not for the influences of Bower and Tulving. The names of earlier greats of the field – Clark Hull, Edwin Guthrie, Edward Tolman, George Kelly, Julian Rotter, Eleanor Gibson, even Edward Titchener (an early Cornell psychologist) – draw similar blank looks from Sternberg’s students. The students know neither who these great psychologists were nor, more importantly, what they contributed to the intellectual history of the field. The students know a few names from the past – Freud, Piaget, Skinner – but often have only rather vague ideas of what these thinkers proposed, as much of what they did is viewed today as “history.”
The intellectual history of a field is the history of the ideas of a field and their origins in the thinkers who came up with the ideas and the contexts in which those thinkers worked. The reasons for studying the intellectual history of a field today are the same as they have always been. First, understanding the intellectual history of a field helps one understand why people think the way they do. Second, such understanding prevents one from “reinventing the wheel” – from merely reproposing old ideas and instead building on those ideas. How can students understand emotional memory or episodic memory without at least a passing acquaintance with the work of Tulving and Bower? Third, knowing intellectual history enables one to learn from mistakes of the past. Did we not learn a lot about experimental ethics from Stanley Milgram, or about studies getting out of control from Philip Zimbardo? Fourth, one may rediscover excellent ideas that have been lost. Fifth, knowing the intellectual history of a field is rewarding in its own right. It is truly fascinating, as almost anyone who gives it a chance discovers. Finally, understanding the intellectual history of a field helps us understand that, sooner or later, the work we do will itself belong to that history.
As a historian of psychology, the second editor echoes these reasons for the value of the intellectual history of our very complex field. We think that as you read these chapters, you will see that the history of each of our topics developed as scientists and scholars engaged in an ongoing dialogue of ideas and related practices with those who preceded them. In each era, thinkers and scientists drew from the dialogue and from the rich social and cultural context of their times for ideas and innovations, just as we do today.
The senior editor had a recent experience that made him realize how quickly the present becomes past. Along with his colleagues Susan Fiske and Donald Foss, he edited a book of essays by 100 eminent psychologists in the field (Sternberg, Fiske, & Foss, 2016). These were psychologists who had achieved eminence, for the most part, in the latter part of the twentieth century or the early years of the twenty-first century. When the editor spoke to colleagues, however, including one of the coeditors, they viewed the essays about the essayists’ careers as history. By the time of publication, the present already had become past!
The senior editor has authored or coauthored several textbooks in diverse fields – introductory psychology, cognitive psychology, educational psychology, to name a few of those fields – and every time he has had his rough drafts reviewed, reviewers (who, like him, are professors) have demanded that he cut down on the historical material he has included. They may be responding to student preferences or their own ideas about pedagogy, but one scarcely can understand the present if one does not understand the past. George Santayana’s statement, “Those who cannot remember the past are condemned to repeat it,” applies equally well to the history of ideas as to the history of political and economic institutions.
The reviewers’ argument almost uniformly was that students are not interested and that such material distracts from presenting new material, as the length of a given textbook and each of its chapters must be limited. He has been told by other textbook authors that they have received similar demands, with the result that textbooks today contain relatively little historical material. The exception, of course, is textbooks on the history of psychology, but this course, which was once considered important for undergraduates to take, today is more likely to be considered optional – very optional!
We consider courses and books on the history of psychology important, but we also have noted that, generally, they are organized chronologically, that is, in terms of the historical periods of the field and their development. Chronological organization is a good way to learn the history of a field, of course, but may be less than ideal for learning the intellectual history of that field and its subfields. One of us is also an author of a textbook on the history of psychology (Pickren & Rutherford, 2010) and agreed to serve as a coeditor because he knows that a handbook of intellectual history, such as this one, can offer a complementary perspective to a standard chronological approach.
We have designed our handbook on the intellectual history of psychology topically, so that readers will be able to understand the intellectual history of each of the major subfields of the field. Such an organization complements the chronological organization of a typical history of psychology text. The book is organized much as an introductory psychology text is, except that the goal of each chapter is not merely to present the most recent theory and research, but rather the intellectual history of this theory and research.
We believe that, for an intellectual history, the topical organization has a large advantage over a strictly chronological one, in that fields have evolved differently, and when one does a strictly chronological book, progress in each given field tends to be given short shrift in favor of generalities. Obviously, there is no one “right” way to organize an intellectual history, but we believe that our topical approach will provide readers with the most scholarly, comprehensive, and useful intellectual history of the field.
Our book, we hope, will be useful for professionals in the field, but it has been written as well for students of psychology. We asked authors to write at a level that would be understandable to students with no prior background in the field. We believe they have complied with our request.
We hope our readers find our book educational, engaging, and even entertaining. We love reading and writing about the history of our field, and would like readers to see why so many authors have become engaged in the intellectual history of our field of psychology. We wish the same for all our readers!
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1 Major Paradigms and Approaches in Psychology
John G. Benjafield
When does the history of psychology begin? Some argue that it goes back at least to the ancient Greeks, who attempted to solve problems with which contemporary psychologists are still concerned (Robinson, 1976, 2013). For example, there are similarities between Aristotle’s (384–323 BCE; McKeon, 1941; Tigner & Tigner, 2000) and Robert J. Sternberg’s (1949–; 1988, 2000) conceptions of the nature of intelligence. The study of such similarities can provide a rich context within which to think about contemporary psychology. However, other historians stress that much of psychology has a relatively modern beginning. As Hermann Ebbinghaus (1850–1909), one of the originators of the modern psychology of learning, put it, “Only in recent times do we find an advance, at first slow but later increasing in rapidity, in the development of psychology” (1908, p. 3). The historical process by which psychology became an independent subject largely took place during the nineteenth and early twentieth centuries (Danziger, 2013, p. 830; Green, Shore, & Teo, 2001). This new psychology was to have its own subject matter and research methods that were distinct from older subjects such as philosophy. “Such concepts as … personality, behavior, and learning were given such radically changed meanings by modern psychology that there simply were no earlier equivalents” (Danziger, 1997).
As psychology began to differentiate itself from other subjects, there were many attempts to say precisely what psychology should and should not be, a process that led to many disagreements. Such differences of opinion led to the formation of distinctive approaches to psychology that came to be called schools. Each of these early schools promoted its own agenda and criticized that of its competitors. By the 1930s, these schools were taken to be so characteristic of psychology that their study became an essential part of the undergraduate curriculum. Notable among the textbooks that provided students with overviews of these competing approaches were E. G. Boring’s (1929) A History of Experimental Psychology, Edna Heidbreder’s (1933) Seven Psychologies, and Robert S. Woodworth’s (1931) Contemporary Schools of Psychology. We will begin with a discussion of the major schools that Boring, Heidbreder, and Woodworth considered. Although the schools are no longer a central part of psychology, many of the issues that they raised are still relevant today.1 We will then explore the ways in which Thomas Kuhn’s (1970) The Structure of Scientific Revolutions was received by psychologists. Kuhn argued that a mature science was informed by a paradigm that unified the field. The debate concerning the degree to which psychology has had paradigms will then be reviewed. Finally, we will consider the possibility that much of the work of psychologists is not informed so much by schools or paradigms as it is by specific problems, often of an interdisciplinary sort.
Schools of Psychology
Introspectionism
Psychology at the end of the nineteenth century was considered by many to be the study of the mind by means of introspection (Heidbreder, 1933, p. 125). This view of psychology was pioneered by Wilhelm Wundt (1832–1920) in Germany and E. B. Titchener (1867–1927) in the United States. The method of introspection advocated by Wundt (1894, 1973) and Titchener (1898) was not “armchair psychology” (Scripture, 1936, p. 241) of the sort done by philosophers ruminating about the nature of their own mental life. Rather, introspection was to be a scientific method like any other. However, psychology had a different subject matter than other sciences. For example, physicists study objective events, such as the motion of physical bodies. By contrast, psychologists study subjective events. Titchener (1901) illustrated the difference between the two kinds of subject matter by means of the Müller-Lyer illusion, shown in Figure 1.1.
Figure 1.1 The Müller-Lyer illusion.


Images such as the Müller-Lyer can be approached in two ways. First, there is the objective way. One could measure the lengths of the two horizontal lines and discover that both are of the same length. Then there is the subjective way. One could ask experimental subjects to say which of the two horizontal lines appears to them to be the longest. The subjects will almost inevitably say “the line on the left.” The psychologist is interested in the subject’s experience of the lines, rather than in their objective length.
As far as the introspectionists were concerned, the basic unit of subjective experience was the sensation, which they took to be an elementary experience that arises as the result of a stimulus. In some cases, asking subjects to report their experiences when exposed to particular stimuli gives reliable results. However, as the experimental situations get more complex, the results become less reliable. In part, this may be because subjects differ in the way they describe their experiences. For example, subjects may use a variety of words to describe their experience of different noises, including “abrupt, rough, harsh, startling, [and] unsatisfying” (Titchener, 1901, p. 53). In an attempt to obtain reliable results, Titchener trained his subjects to use a standard language when describing their experiences. For example, they were to report the duration and intensity of the experience given rise to by a stimulus, rather than say the first thing that came to mind. Above all, they were to avoid describing the experimental situation objectively. To do so was to commit what Titchener called the stimulus error. The task of the experimental subject was to describe one’s subjective experiences, not the stimulus that was causing them.
There were many critics who considered the introspectionists’ effort to create a science of subjectivity to be a failure. As a result, the introspective method as practiced by Titchener fell into disuse. However, other ways to study subjective experience were proposed, as we shall see.

Functionalism
The Principles of Psychology by William James (1842–1910; 1983) is one of the most influential textbooks in the history of psychology. Because James had “a talent rare among intellectuals for the popularization of complex ideas” (Croce, 2010, p. 351), his descriptions of psychological phenomena seemed to readers to “match their own experience” (Richards, 1991, p. 210). While James was not, strictly speaking, a member of the school called functionalism, his influence on its formation was considerable, as we shall see.
James (1983, p. 1275) took Darwin’s evolutionary theory seriously, and argued that “consciousness would not have evolved unless it enhanced the organism’s chances of survival” (Green, 2009, p. 77). James treated “mental processes as rooted in the needs and practices of living organisms … an attitude which … became that of the first characteristically American school of psychology, functionalism” (Heidbreder, 1933, p. 198).
James (1904) welcomed functionalism, which he described as the work of
John Dewey [1859–1952], and at least ten of his disciples, [who] have collectively put into the world a statement … both theoretical and practical, which is so simple, massive, and positive that … it deserves the title of a new system of philosophy.
(p. 1)

One of Dewey’s “disciples” was J. R. Angell (1869–1949; 1907, p. 61), who was an important advocate of functionalism in his own right. As a graduate student, Angell (1936) studied James’s Principles of Psychology with Dewey, and described it as the book that “unquestionably affected my thinking for the next 20 years more profoundly than any other” (p. 5). Angell (1907) characterized functionalism “as a protest against the exclusive excellence of another starting point for the study of the mind” (p. 61), by which he meant introspectionism. However, functionalism turned out to be much more than just a protest movement. Functionalists had broader interests and more eclectic methods than did the introspectionists, as well as a more practical approach to psychology. Much like James, the functionalists were inspired by Darwin’s evolutionary theory and studied the ways in which people adapt to the environments in which they find themselves.
As a result of his reading of the Principles of Psychology, “William James was John Dewey’s philosophical hero” (Gale, 1997, p. 49). Dewey, who worked at the University of Chicago as well as Teachers College, Columbia University, exemplifies the functionalist approach. Moreover, Dewey’s influence on educational psychology in the United States was profound. Dewey argued that the psychological assumptions made by the educators of his time were flawed. One of these assumptions was that children should be taught “technical acquisitions that are to be needed in the specialized life of the adult” (Dewey, 1900, p. 107). This approach, called formal discipline, held that the job of education is to provide children with the knowledge that they will require when they are adults. Consequently, the child’s mind is filled with facts about mathematics, geography, and so on, that may be relevant to an adult, but that are not yet relevant to a child.
Dewey argued that education should be sensitive to the interests of the child. His approach became known as progressive education, and it acquired the reputation of allowing children to study whatever they wanted. However, this was not what Dewey had in mind. He only intended for children to be given some power to choose the problems they work on (Dewey, 1900, p. 108). Indeed, the role of teachers became even more important in Dewey’s approach than it was under formal discipline. For example, in order to facilitate the acquisition of meaningful skills that will be useful in adulthood, it is important that teachers use the resources of the local community to familiarize children with its “physical, historical, economic, [and] occupational aspects” (Dewey, 1997, p. 40). Responsibly conducted, progressive education meant that a teacher could no longer simply teach by rote. As a result, the teacher’s job was “more difficult to carry on than was ever the traditional system” (Dewey, 1997, p. 40).

Behaviorism
The view that the study of consciousness has no place in psychology was forcefully stated by John B. Watson (1878–1958). “Psychology as the behaviorist views it” (Watson, 1913) became one of the most influential articles in the history of psychology. Watson’s article has been cited more frequently than any other article containing the keyword consciousness and published before 1975 (PsycINFO, 2017).
In his doctoral dissertation, Watson studied the behavior of white rats in mazes. It is an obvious but nonetheless important point that the introspective method cannot be used with animals. Watson argued that introspection had no place in the study of people, either. “The time seems to have come when psychology must discard all reference to consciousness; when it need no longer delude itself into thinking that it is making mental states the object of observation” (Watson, 1913, p. 163). Real scientists do not waste their time trying to observe consciousness. Rather, they use their consciousness to make objective observations. Behavior can be observed objectively, while subjective experience cannot. By making psychology the study of behavior only, the study of both humans and other animals could be made parts of an integrated scientific discipline.
Watson (1916) realized that it was not enough to do away with introspection. He accepted that it was “incumbent upon me to suggest some method which we might begin to use in place of introspection” (p. 89). For this purpose, Watson turned to the method of conditioning as developed by the Nobel Prize–winning Russian physiologist I. P. Pavlov (1849–1956). In a laboratory setting, when a dog was presented with food in a bowl, the dog would salivate. After repeated exposure to this procedure, Pavlov observed that dogs were salivating when presented with an empty bowl or in the presence of the person who usually brought the bowl. How was one to understand the generalization of the response of salivation to previously neutral stimuli such as the person who brought the food?
Pavlov (1928) approached this question by distinguishing between an unconditioned stimulus and a conditioned stimulus. An unconditioned stimulus (UCS) elicited an unconditioned response (UCR), such as the sight of food (UCS) automatically eliciting salivation (UCR). Unconditioned connections were built into the nervous system of the animal. By pairing a neutral stimulus with the unconditioned stimulus, the neutral stimulus could come to elicit the unconditioned response. The previously neutral stimulus, such as the sight of the bringer of food, became a conditioned stimulus (CS), and the occurrence of salivation in the presence of the conditioned stimulus was a conditioned response (CR). Of course, in the world outside of the laboratory the animal could learn a great many more connections between CS’s and CR’s. These connections are signals that guide the animal in the direction of the things it needs, such as food. When an animal tracks its prey, it does so by responding to the conditioned stimuli that signal the presence of its quarry.
Notice that there is no place for consciousness in Pavlov’s explanation of the process of conditioning. The conditioned connections are located in the central nervous system. Subjective experience plays no role in the construction of the network of learned connections. Indeed, one might say that subjective experience is an epiphenomenon (James, 1983, p. 133), meaning that it is simply a byproduct of brain processes. Consequently, the causes of behavior can be studied objectively, with no recourse to subjective experience.
Behaviorists made the most of their differences with the introspectionists. However, behaviorists and introspectionists were actually somewhat similar to one another in that they were both forms of associationism, an approach that goes back at least to Aristotle (384–323 BC; McKeon, 1941). However, it was largely as a result of the work of John Locke (1632–1704; 1964) that associationism “became part of a taken for granted framework” of much of psychology (Danziger, 1997, p. 48). Associationist psychology held that the mind was made up of elementary units that were bound together by connections called associations. Both introspectionism and behaviorism were elementaristic, meaning that they broke everything down into simple units, such as sensations in the case of the introspectionists or conditioned reflexes in the case of the behaviorists.

Gestalt Psychology
Gestalt psychology was based largely in Berlin, and included Max Wertheimer (1880–1943; 1967), Kurt Koffka (1886–1941; 1935), and Wolfgang Köhler (1887–1967; 1967), among others. Gestalt psychology rejected both introspectionism and behaviorism for their elementarism. Gestalt means “whole” or “configuration,” and the gestalt psychologists argued that no unit of experience or behavior could be understood in isolation from the whole of which it was a part. Their classic demonstration of this point was apparent motion (Koffka, 1935, p. 280f). Suppose a subject is presented with two lights that alternately go on and off. If the lights go on and off at the right rate, then the observer sees not two lights but one light moving back and forth. The gestalt psychologists believed that the phenomenon of apparent motion occurs because observers tend to construct experiences that are as simple as conditions allow. It is not as if we have been conditioned to see the two lights as one. Rather, we spontaneously organize our experience to be as simple and unified as possible, a tendency called the minimum principle (Hatfield & Epstein, 1987; Köhler, 1967).
Gestalt psychologists made much of demonstrations such as apparent motion in which all the subjects reported the same experiences. Subjects were not trained in how to report their experiences. Rather, gestalt psychology relied on the naïve description of experience, an approach called phenomenology (Koffka, 1935, p. 73; Gurwitsch, 1966, pp. 3–55). Since they believed that the same laws of organization (Wertheimer, 1958) determined the basic structure of everyone’s experience, then such a simple, straightforward method made sense to them. Moreover, they argued that the organization of subjective experience is the same as the organization of the corresponding processes in the brain. The gestalt psychologists called this correspondence isomorphism (i.e., same form) (Köhler, 1960). Gestalt psychologists did not invent the concept of isomorphism. Indeed, it had been introduced earlier in other scientific subjects including biology, chemistry, and mathematics (Benjafield, 2008, p. 110; 2013, p. 44) to describe the fact that different phenomena may be organized in the same way. Thus, the gestalt psychologists could argue that their holistic approach was similar to that taken by older, more respected sciences. From their viewpoint, it was gestalt psychology that was truly scientific, rather than behaviorism or introspectionism.
Gestalt psychology seemed strange to many anglophone psychologists because it had developed within a different intellectual tradition than the British empiricism with which anglophone psychologists were familiar. Gestalt psychology was foreshadowed by German thinkers such as the polymath Johann Wolfgang von Goethe (1749–1832; 1995; 1970), whose use of the word gestalt to refer to the “self-actualizing wholeness of organic forms” inspired the gestalt psychologists (Ash, 1995, p. 85f). However, the word gestalt was foreign to anglophone psychologists, some of whom could never quite fathom what it was supposed to mean (e.g., Wheeler, Perkins, & Bartley, 1931, 1933a, 1933b, 1933c). This example illustrates the importance of familiarizing ourselves, as far as possible, with the ways in which psychology is done in different countries (Pickren, 2010, 2012).

Psychoanalysis
The invention of psychoanalysis by Sigmund Freud (1856–1939) was extraordinarily important not just for psychologists and psychiatrists, but for ordinary people as well. Versions of Freud’s ideas were widely circulated in popular culture as well as in scholarly journals. As a result, what many ordinary people took to be the Freudian view of human nature became almost “common sense” (Richards, 2000; Shakow & Rapaport, 1964). Indeed, the vocabulary of psychoanalysis is still used in everyday conversation. Examples include words and phrases such as Oedipus complex, id, defense mechanisms, phallic symbols, and Freudian slips (Kelly, 2014).
Freud “always regarded” The Interpretation of Dreams (1965) “as his most important work” (Strachey, 1965, p. xx). In it he presented the fundamental concepts that were to guide his subsequent thinking. To begin with, there was the distinction between conscious, preconscious, and unconscious mental processes. The conscious part of the psyche contains that of which we are aware. The preconscious consists of what we are not now aware, but could become so. Many of our memories belong here. The unconscious includes sexual desires and experiences that have been repressed, meaning that they have been actively forgotten. Wishes and experiences that have become unconscious can only access consciousness by first passing through the preconscious. However, unconscious material is usually blocked from access to the preconscious by a censor, which consists of those prohibitions we have acquired through socialization. The censor is an internalization of the ways that significant others in our lives want us to be. In Freud’s subsequent formulations of psychoanalysis it became the superego.
When we dream we regress to a time before the censor was fully developed. As a consequence, repressed wishes and experiences can enter the preconscious. Unconscious material is never expressed in a dream without first being clothed in preconscious material. The dream is thus a fusion of unconscious and preconscious ideas. That is why it is necessary to analyze a dream, to uncover the latent content of the dream as disguised in its manifest content – the dream as experienced. Psychoanalysis enables the deeper meaning of a dream to be understood. Freud did not believe that there was a specific set of rules for interpreting a dream. Rather, each dream needs to be understood in a case-by-case-method, as a part of a particular person’s life as a whole.
The psychoanalytic approach to dream interpretation was quite different than the other approaches we have considered thus far. It involved one person (the analyst) determining the meaning of the experience of another person (the analysand). The richness of the material that psychoanalysts uncovered fascinated many people. However, other approaches that used experimental methods were critical of what they regarded as a lack of objectivity in psychoanalysis. Indeed, some psychoanalysts acknowledged that “neither Freud nor other psychoanalysts’ writings give a systematic statement of the psychoanalytic theory,” and tried to recast the theory in terms that would be more acceptable to other approaches (Rapaport, 1959, p. 57). However, for the most part, other schools tended to distance themselves from what they perceived to be the unscientific nature of psychoanalysis.

How Important Were the Schools?
The schools provided frameworks within which many psychologists worked. However, by no means all psychologists were adherents of a particular school. Indeed, Woodworth argued that many psychologists who did not work to advance the cause of a school were nonetheless highly respected.
Certainly, the leaders of each of the schools are [people] of outstanding ability; but so are many other psychologists whose leadership is due to their output of important research rather than to any effort on their part to found systems in which the field of psychology shall be defined.
(Woodworth, 1931, p. 206)

As support for this contention, Woodworth (1931) observed that of the thirty-seven presidents of the American Psychological Association elected since 1892, “about six might have been named as adherents of one or another school” (p. 206).
Green, Feinerer, and Burman (2013, 2014) have provided evidence that is consistent with Woodworth’s opinion. They studied the early history of Psychological Review, a journal that “is probably the only publication which can claim to be one of the very best psychology journals in both 1900 and 2000” (Burgard, 2001, p. 45). Psychologists were grouped together if they worked on similar topics such as memory, emotion, vision, attention, and so on. This procedure made plain the existence of “communities of researchers who were not committed to one particular ‘school’ or another” (Green, Feinerer, & Burman, 2014, p. 276). A notable such community of researchers was responsible for “the enormous growth in mental testing which, although it may have originated with … the Functionalist school, rapidly outgrew that category and continued on unabated” (p. 276). Later in this book several topics will be considered that may owe the early part of their histories to particular schools with their subsequent histories being relatively autonomous.
It is difficult to put precise dates on the age of schools. As we have seen, introspectionism largely went out of business as a result of attacks by functionalists, behaviorists, and gestalt psychologists. Indeed, after Titchener’s death, his student E. G. Boring (1963) wrote a book that was critical of introspection and stands as a precursor of neuroscience, a development to be considered later. Heidbreder (1933) observed that over time the functionalist “orientation … became firmly established in American psychology, not as the special concern of any one group or school, but as obviously having a place in the pursuits proper to psychology. Before long they were simply taken for granted” (pp. 48–49). Although its importance as a school waned, aspects of gestalt psychology continued to be influential, particularly in the fields of perception (e.g., Wallach, 1948), cognition (e.g., Duncker, 1945; Newell, 1985; Simon, 2007), and social psychology (e.g., Asch, 1952). Behaviorism (e.g., Skinner, 1964) and psychoanalysis (e.g., Erikson, 1950) continued to have adherents. In particular, the behaviorist insistence on objective methods was consistently an aspect of most approaches.
Now we will jump ahead to the 1960s and 1970s, when the notion of schools or systems as ways of organizing psychology gave way to the belief that the history of science, including psychology, could be understood in terms of paradigms.


Paradigms
Thomas Kuhn’s (1970) The Structure of Scientific Revolutions changed the way that the history of science was understood by psychologists. Kuhn argued that the history of a particular science was not a continuous accumulation of knowledge, but rather it was punctuated by discontinuities. Over a period of time, workers in a particular discipline would be guided by a set of assumptions that worked well. However, at a certain point these assumptions would be called into question, and the entire discipline would undergo a radical restructuring. The principles that govern a scientific subject during normal times are called paradigms. From time to time there are paradigm clashes, at the end of which the subject is fundamentally reorganized and a new paradigm is put into place. Examples of such restructurings are the Einsteinian revolution in physics and the Darwinian revolution in biology.
Kuhn’s approach to the history of science had a profound effect on the way that psychologists thought about the history of their subject. One of the reasons that Kuhn’s work was so influential in psychology was that his view of the nature of science explicitly drew on the work of psychologists (Driver-Linn, 2003). For example, he used the phenomenon of a gestalt switch to illustrate his belief that progress in science was not continuous. Here is an example of a gestalt switch, taken from Koffka (1935, p. 640). Imagine the following situation. “Swimming under a bridge came two ducks in front of two ducks, two ducks behind two ducks, and two ducks in the middle.” When asked to say how many ducks there are in all, most people say six, because they imagine a pair of ducks followed by a second pair and then a third pair. However, one could also imagine four ducks swimming in single file, with two ducks in the front, two ducks in the back, and two ducks in the middle. Both are possible representations of the situation as described. Like this example, a gestalt switch in science occurs when there are competing ways of organizing the same facts. Also like this example, arguments can be made as to which way of organizing the facts is best. However, ultimately one organization wins out.
Ideally, the choice that is made satisfies all the workers in the field. However, even after a successful paradigm switch occurs, there may be serious, scientifically-minded individuals who continue to believe that working within the older paradigm yields insights that would not be available otherwise. For example, there are those who argue that Newton’s rational mechanics still has something to offer that is not captured by Einstein’s revolutionary paradigm (e.g., Doyle, 2006; Truesdell, 1958). There are also those who do not work within an older paradigm, but rather put forward serious critiques of aspects of the currently received paradigm. One example is the suggestion that the Darwinian paradigm overestimates the importance of natural selection and consequently underestimates the importance of other determinants of the form taken by organisms (Fodor & Piatelli-Palmerini, 2011, pp. 72–91; Saunders & Ingham, 2017; Thompson, 1992). Even a successful paradigm may not unite all the workers in a field. There will inevitably be those who do not conform to the views of the majority and choose to champion a minority view instead. Sometimes they may turn out to be right (e.g., Asch, 1956; Sternberg, 2003).
Does Psychology Have Paradigms?
Kuhn’s discussion of paradigms in other sciences gave psychologists the opportunity to wonder whether any of the schools should be regarded as paradigms or whether psychology was preparadigmatic (Farrell, 1978). For example, Kirsch (1977) proposed that introspectionism was the first paradigm in psychology, followed by behaviorism. Other psychologists found the paradigm concept less compelling (e.g., Buss, 1978), arguing that psychology still needed to sort out fundamental methodological and theoretical issues before it could claim paradigmatic status. Still others thought that a new contender for paradigmatic status, called cognitive psychology, was emerging (Neisser, 1972; Segal & Lachman, 1972). Before considering the utility of the paradigm concept in psychology any further, the development of cognitive psychology itself must be examined.


Cognitive Psychology
Cognition has meant different things to different people, but among its central meanings is the study of the processes whereby we come to understand things. Cognition includes several different processes, including perception, attention, memory, concepts, language, problem-solving, decision-making, creativity, and intelligence. Thus, cognitive psychology is not the study of one thing, but of many. There are several people who contributed to the emergence of cognitive psychology during the 1950s and 1960s. One of these was George Miller (1920–2012), who knew several of those who figure prominently in the history of cognitive psychology. Miller (2003) pointed to a symposium held at the Massachusetts Institute of Technology (MIT) in 1956 as an important milestone in that history. On that occasion, several people who had been working independently began thinking of themselves as belonging to an approach called cognitive psychology. These included Noam Chomsky (1928–; 1957), whose approach to language revolutionized the field. “The story of psycholinguistics in the second half of the 20th century is to a large extent the story of the evolution of Chomsky’s theory” (Rosenberg, 1993). The year 1956 also marked the publication of A Study of Thinking by Jerome Bruner (1915–2016) and his colleagues (Bruner, Goodnow, & Austin, 1956). The study of higher mental process in North America had been dormant during the behaviorist era, and Bruner’s work reawakened interest in this topic. Another participant at the 1956 symposium was future Nobel prizewinner Herbert Simon (1916–2001; Newell, Shaw, & Simon, 1958; Pickren, 2003), whose work established the computer simulation of mental processes as an important approach to cognition.
Computer Simulation
Much of cognition takes place outside of awareness. A simple example is the process of addition, as illustrated in the following version of a classic experiment (Ach, 1951). Answer the following question as quickly as you can. How much is 5 + 7? What mental process preceded your answer? Most people say that the answer just comes to them, without much, if any, thought preceding it. By contrast, we are aware of many of the strategies we use to attempt to solve more complex problems (Miller, Galanter, & Pribram, 1960). For example, consider the following problem, from Simmel (1953). Suppose you have eight coins and a balance. One of the coins is counterfeit, and therefore lighter than the others. How can you find the counterfeit coin by using the balance only twice? Think about this problem for a few minutes.
If you are like most people, you initially thought of dividing the coins into two sets of four. Then the counterfeit coin will be among the lighter set of four. The lighter set of four coins can be divided into two groups of two coins each, which you can weigh against each other. One of these two groups will be lighter, and must contain the counterfeit coin. However, you have already used the balance twice, so you have not solved the problem. It often takes some time before people see that you can begin by dividing the eight coins into two groups of three and one group of two. Then you can then weigh three coins against three. You can work out the solution from there.
How do we know that most subjects begin the problem-solving process using the procedure we have just described? One way is to ask subjects to think aloud, or to speak while they are thinking. The method of thinking aloud (Claparède, 1933; Duncker, 1945) is neither introspection (in Titchener’s sense) nor retrospection (recalling your thoughts after they occur). Subjects do not address the experimenter, but say what they are thinking as they are thinking it.
Thinking aloud was found to be a very useful technique for the computer simulation of thinking (Ericsson & Simon, 1980; Newell 1977). By thinking aloud, subjects provide a description of their mental processes. These protocols are used as the rough outline for the creation of a computer program that mimics the subject’s thinking. Such computer simulations “have an exceedingly important role … as a tool for achieving a deeper understanding of human behavior” (Simon, 1981, p. 26).
In the early days of computer simulation (e.g., the 1950s and 1960s), it was hoped that computer simulations of human behavior would be able to pass Turing’s test (Turing, 1950), meaning that the program could behave in a way that was indistinguishable from the behavior of people. However, such fidelity was more difficult to achieve than was originally hoped (French, 2000; Pinar Saygin, Cicekli, & Akman, 2000). Nevertheless, as Broadbent (2017) has observed, a great deal of effort is still being put into the study of what makes the behavior of a machine similar to that of a human, “with the study of human behavior informing the construction of robots and tests with robots informing us about human cognition, emotion, and behavior. What will be the consequences of the human quest to make copies of ourselves?” (p. 646).

The Information-Processing Approach
The use of techniques such as thinking aloud was called subjective behaviorism (Miller et al., 1960, p. 211). Such techniques are behavioristic because they rely on objective data (e.g., the subject’s thinking aloud protocol), but they have a tinge of subjectivity in that the protocols are taken as descriptions of the subject’s experience. Miller, Galanter, and Pribram encouraged psychologists to listen to their subjects because “language, for all its notorious shortcomings, is still the least ambiguous of all channels open from one human being to another” (p. 194). However, by no means have all cognitive psychologists thought it necessary to regard consciousness as a part of the new cognitive psychology. For example, Ulric Neisser (1928–2012; 1972, p. 629), whose influential work we will consider in a moment, argued that cognition could be understood entirely without reference to conscious, introspectively given phenomena. Instead, it is understood in terms of a flow of information in the organism. Theoretical terms like “storage,” “retrieval,” “recoding,” and “selection,” now in common use, do not refer to elements of consciousness but to hypothetical stages of activity or processing.
The language of information processing illustrated in the previous paragraph came to be used by the majority of cognitive psychologists, a development Neisser (1972, p. 628) called a “paradigm shift.” Cognitive psychologists used flowcharts like that in Figure 1.2 to represent how people process information. Although superficially alike, the information-processing approach in psychology actually bore little resemblance to the original form of information theory (Shannon & Weaver, 1949) as it was created by engineers and computer scientists (Collins, 2007). Indeed, information processing as conceived of by psychologists was “far more complex … than [the original form of] information theory” (Luce, 2003, p. 186).
Figure 1.2 An information-processing model.

Source: Shiffrin, R. M., & Atkinson, R. C. (1969). Storage and retrieval in long-term memory. Psychological Review, 76, 180

A milestone in the development of the information-processing approach was Neisser’s (1967) textbook Cognitive Psychology, which was, for a while, the cognitive psychologist’s bible. It has been cited over 10,000 times, according to Google Scholar (2017). Neisser received his undergraduate degree from Harvard, where he worked with George Miller. He then did a master’s degree at Swarthmore, which was still home to gestalt psychologists such as Wolfgang Köhler (1960; Neisser, 1967, p. 50) and Solomon Asch (1962, 1969; Neisser, 1967, pp. 90–91). After completing a PhD at Harvard, in 1957 he took a position at Brandeis University, where he was influenced by the humanistic psychologist Abraham Maslow (1962). At that time, humanistic psychology described itself as a “third force,” which meant an alternative to both behaviorism and psychoanalysis. Indeed, the behaviorist B. F. Skinner (1964) was a favorite target of humanistic psychologists, who argued that explanations based on stimulus–response connections could never yield a full understanding of human nature. While Maslow’s humanistic orientation was not an explicit part of Neisser’s cognitive psychology, it did express itself in Neisser’s (2007, p. 80) attitude that cognitive psychology itself should become the “third force, that is, a theoretical approach that was neither behaviorism nor psychoanalysis.”
As a result of his 1967 book, Neisser (2007, p. 284–285) became “a star, now introduced everywhere as the father of cognitive psychology.” However, as the 1970s progressed, Neisser (1976) began to have doubts about the creature he had helped create. He felt that the emphasis on computer models had produced a cognitive psychology that was too narrow. It had become too academic and was unengaged with cognition as it occurred in the real world. In this respect, Neisser (1976, p. 7) now went so far as to compare information-processing psychology to “nineteenth century introspective psychology, though without introspection itself.” He encouraged the development of an ecologically valid (Brunswik, 1956) cognitive psychology, by which he meant an approach that makes “a greater effort to understand cognition as it occurs in the ordinary environment and in the context of natural purposeful activity” (Neisser, 1976, p. 7) . Since then, to some extent, cognitive psychology has broadened its range of interests and become more attuned to practical problems (e.g., Benjafield, Smilek, & Kingstone, 2010; Sternberg & Sternberg, 2016).
Did cognitive psychology rise to the status of a paradigm in Kuhn’s sense? There are those who believe that it did (e.g., Hyman, 2014, p. xvi). However, some cognitive scientists take a more complex view, arguing that, while Kuhn’s paradigm theory is basically correct, it can be improved “using methods from cognitive psychology” (Chen & Barker, 2000, p. S209). Their assumption is that contemporary cognitive psychology has developed an understanding of conceptual change and development that is more sophisticated than the cognitive psychology that was available to Kuhn (Andersen, Barker, & Chen, 2006). Thus, Bird (2012, p. 880) claims that the time is “ripe for renewed investigation and development” of Kuhn’s ideas using “the tools of current psychology and cognitive science, in a climate that is more receptive than that which Kuhn himself faced.”


Neuropsychology
The history of neuroscience and the history of psychology overlap to a considerable extent (Wickens, 2015). As an example, Sigmund Freud’s (1954) “Project for a scientific psychology” was an attempt to state in neurological terms what he later formulated in psychological terms (Pribram & Gill, 1976). Freud suggested that the primary process of the nervous system was to remain at rest until energy accumulates to the extent that it must be discharged, thus enabling the nervous system to return to a state of rest. Neuroscience was insufficiently advanced to make Freud’s initial formulation convincing, so he subsequently turned to psychological language as the medium for expressing his ideas. Even so, there was much in the “Project for a scientific psychology” that remained of interest to neuroscientists over 100 years later (e.g., Bilder & LeFever, 1998).
However interesting Freud’s neuropsychology may be to psychoanalytically oriented psychologists, other neuroscientific approaches have been more attractive to most psychologists. Some important features of current neuroscience were proposed by D. O. Hebb (1904–1985), who studied at the University of Chicago and Harvard University with another neuroscience pioneer, Karl S. Lashley (1890–1958; 1929). Hebb proposed that he and Lashley write a general neuropsychological theory, but Lashley demurred (Hebb, 1980, p. 296). Hebb (1949) went ahead by himself and wrote The Organization of Behavior, a book that was described as having “revitalized physiological psychology, which had been in the doldrums for years” (Hilgard, 1987, p. 72).
One of Hebb’s most important conceptions is the cell assembly, which is a system of interconnected neurons. These neurons become interconnected as a result of firing simultaneously. Cell assemblies are the physiological embodiment of simple ideas. They can become associated with one another to form the substrate of more complex thought processes. The function of cell assemblies is to mediate between stimuli and responses.
Hebb (1958, p. 103) hypothesized that “whenever an impulse crosses a synapse it becomes easier for later impulses to do so. More precisely: when neuron A fires, or takes part in firing, another neuron B, some change occurs in A or B or both which increases A’s capacity to fire B in the future” (Hebb, 1958, p. 103). This process is called the Hebb rule (McClelland, Rumelhart, & Hinton, 1986, p. 36; Milner, 2003), although the idea did not originate with Hebb. “Something like it had been proposed by many psychologists, including Freud in his early years as a neurobiologist” (Milner, 1993, p. 127). Be that as it may, the Hebb rule as well as other Hebbian ideas became important parts of many approaches to cognitive neuroscience (Brown & Milner, 2003; Dawson, 2005).
As was the case with cognitive psychology, neuroscience has also been proposed as a candidate for paradigmatic status. Indeed, neuroscience is sometimes seen as one of the missing pieces of the puzzle that enables psychology to become a complete paradigm. For example, Melchert (2016) concluded that
Despite all that remains to be discovered, the behavioral and neurosciences have advanced dramatically, and a unified paradigmatic understanding of human psychology has emerged that is consistent with theory and research across the natural sciences (APA Presidential Task Force, 2010). Psychology is no longer a preparadigmatic academic discipline, but has become one of the paradigmatic natural sciences.
(p. 490)

Melchert’s (2016) conclusion has its critics. These include Joseph (2017) and Tryon (2017), as well as Henriques (2017, p. 393), who argues that psychologists still need to “recognize that the field of psychology is fragmented and lacks a clear meta-theoretical perspective.”

Paradigms Revisited
As we have seen, many psychologists have claimed paradigmatic status for various schools and approaches. We have also seen that other psychologists have disputed these claims for paradigmatic status. However, rather than argue about whether or not a particular approach constitutes a paradigm, some psychologists have called into question Kuhn’s core concept of revolutionary change during which one paradigm is abandoned in favor of another. For example, Leahey (1992, p. 316) argued that such revolutionary change is not characteristic of psychology’s history, which is more accurately described in terms of “continuity and development instead of revolution.” In a similar vein, Sanbonmatsu and Sanbonmatsu (2017, p. 134) said, “Kuhn’s analysis amounts to abstract speculation that bears little relation to how scientists normally think and what scientists normally do.”
Even if one was to accept the validity of Kuhn’s approach to the history of science, there is no consensus that any approach in psychology has actually risen to the status of a Kuhnian paradigm (e.g., Driver-Linn, 2003, p. 276), with some saying outright that “Kuhn’s model of paradigmatic science is inapplicable to psychology, whether or not it is true elsewhere” (Green, 2015, p. 208). If Kuhn’s approach to science does not work for psychology, are there other approaches that will? Let us examine one possibility. As Kuhn (1970, p. vi) observed, there were aspects of the Swiss developmental psychologist Jean Piaget’s (1896–1980; 1971a; 1971b) approach that could be used to better understand the history of science. Others have explored the similarities and differences between Piaget’s and Kuhn’s theories (e.g., Burman, 2007; Driver-Linn, 2003, pp. 272–273; Tsou, 2006). Piaget (1971b) proposed a general theory of development, intended to apply equally to both children’s thinking and scientific reasoning. Piaget argued that both individual development and historical development tend toward self-regulation. A system is self-regulating “if transformations inherent in a structure never lead beyond the system but always engender elements that belong to it and preserve its laws” (Piaget 1971a, p. 14). Arithmetic is a good example. By means of operations such as addition, subtraction, multiplication, and division, you can transform one number into another number. The system never leads beyond itself. Adding two numbers never yields anything but another number. However, few systems are as reliable as arithmetic. When it comes to psychological experiments, for example, one is often confronted with outcomes that are inconsistent or inconclusive, indicating that “more research is required.” From Piaget’s viewpoint, this open-endedness occurs because there can never be a system to end all systems. Science is in a never-ending process of construction, and is never “finished.” This remains true even if “we substitute ‘society’ or ‘[hu]mankind’ or ‘life’ or even ‘cosmos’” for science (Piaget, 1971b, p. 141).
Attractive as Piaget’s approach may be, there is still the problem that no single psychological theory, however complete, is attractive to all the workers in the subject. For example, if one examines the use of the word paradigm in psychology, one can easily see that it is polysemous, meaning that it has multiple meanings. Indeed, the majority of words in the vocabulary of psychology are polysemous (Benjafield, 2012b). Polysemy is a state of affairs that is also common in the vocabulary of other subjects (Benjafield, 2013, 2014). This need not cause problems, as long as the author is clear about the specific meaning of the word that is being used. As it happens, there are many cases in which the use of the word paradigm does not conform to Kuhn’s sense. Rather, the word’s meaning is tailored to fit a particular context (e.g., Driver-Linn, 2003, p. 273). The result is that many subfields in psychology are declared to have paradigms, with the meaning of paradigm changing to suit the subfield being described (e.g., Jackson, 2017). Again, one might argue that there is nothing wrong with this as long as authors are clear about what they actually mean by the word paradigm. Readers who encounter the word paradigm must not assume that they know what it means, but should make every effort to grasp exactly how the author is using the word.

The Varieties of Psychology
Since the 1990s there have been several attempts to determine which approaches to psychology have been the most influential (e.g., Friman et al., 1993; Robins, Gosling, & Craik, 1999). Spear (2007) is perhaps the most informative of these studies. Spear searched for keywords associated with behavioral psychology, cognitive psychology, neuroscience, and psychoanalysis across a broad sample of psychological journals. Figure 1.3 gives the frequency with which these keywords were associated with the various approaches. One important result is the growth of both neuroscience and the combination of cognition and neuroscience, otherwise known as cognitive neuroscience. Nonetheless, Spear (2007, p. 376) concludes that no approach is dominant, and that cognition and neuroscience have simply “taken their place among other specialty areas in psychology.”
Figure 1.3 Frequency of occurrence in journal articles of keywords associated with different approaches.

Source: Spear, J. H. (2007). Prominent schools or active specialties? A fresh look at some trends in psychology. Review of General Psychology, 11, 374

Psychology and Interdisciplinary Approaches
We appear to be left with a situation similar to that described in the section on “How important were the schools?” Although there are approaches to psychology that merit close attention, there are also a great number of psychologists who owe no allegiance to any one way of doing psychology. Rather, they are interested in working on particular problems, and will tailor their approach to fit the problem (Maslow, 1946).
One index of the degree to which psychologists adopt a problem-centered approach is that, more than any other group, psychologists are attracted to interdisciplinary projects. “The striking feature of postwar cross-disciplinary ventures is the omnipresence of psychologists” (Backhouse & Fontaine, 2010, p. 208). Indeed, Backhouse and Fontaine (2010, p. 207) called psychology “the driver of cross-disciplinary social science.” Such projects bring together a variety of approaches from subjects as different as psychology, economics, political science, sociology, and anthropology. Examples of interdisciplinarity that are important in the history of psychology include the Department of Social Relations at Harvard (Allport & Boring, 1946), the Institute of Human Relations at Yale (Morawski, 1986), and the Research Center for Group Dynamics at MIT (Lewin, 1945).
Backhouse and Fontaine (2010, p. 215–216) suggest that “the centrality of psychology in these [interdisciplinary] enterprises can be explained by what historians of psychology have called its ‘protean identity’ (Capshew, 1999, p. 54; Ash, 2003, p. 269).” “Not belonging to a well-integrated discipline may have had the salutary effect of enabling psychologists to be flexible enough to cooperate with and appreciate the aims of those in other fields” (Benjafield, 2013, p. 48).
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1 I was still using Heidbreder’s (1933) text in the 1970s. Even though it was forty or more years old, students loved it and found that it gave them an understanding of psychology that was unavailable in their other courses. I eventually moved on to more current texts (e.g., Benjafield, 2012a, 2015). However, because Heidbreder’s text gives students a sense of “being there” that no current text can capture, it can still be a useful part of the curriculum.



2 Methodology in Psychology
Daniel J. Denis and Briana Young
A discussion of the methods of psychological investigation shares parallels with virtually every other chapter in this book, since the study of any subject of psychology necessarily requires an approach to its inquiry. Whereas other chapters in this volume feature a discussion of what is being investigated (e.g., sensation and perception, emotion, psychopathology, etc.), the current chapter is one of how evidence is typically obtained in psychological investigations, the approaches historically taken to establishing the very substantive knowledge of psychology. As we will see, a central theme that will develop is that the very method chosen oftentimes helps to determine to a great extent the actual product of the investigation. As an example, consider the case of personality. As discussed elsewhere in this book, personality theorists have proposed many interesting and competing models of human behavior and functioning. But how are such theories evaluated? What is the “proof” or methodological authority that makes one theory of human functioning better than another? If we changed the method, would our conclusions about personality likewise change, analogous to if we replaced our current microscope with another, would we see something different, or in altered quality or quantity, under the lens? The body of knowledge of psychology has historically been very much subject and tied to the methods of inquiry that it has adopted since its emergence as a scientific force beginning in the mid-nineteenth century (i.e., the mid-1800s).
What Is a Methodology?
But to begin, we must first ask the fundamental question – What is a methodology in the first place? In order to trace the history of method in psychology, we must first have a sense of what it is we are tracing. What do we mean by a “method”? Though there are numerous competing definitions, we adopt ours from Danziger (1988), who distinguishes it from the theories that method purports to serve:
Theories were seen as the personal products of individual theorists and therefore subject to accidental and irrational influences. Methods, on the other hand, were treated as though they were purely rational constructions. In fact, the rationality of the whole enterprise was guaranteed by the nature of its methodology and not by any quality of its theoretical constructions.
(p. 87)

Key to Danziger’s description is that it is the methodology employed, not the theories, that lie at the “nucleus” of what is crucial in establishing psychological evidence and truths. The idea of a method as a rational construction implies that it is not so much founded or derived from empirical findings but rather comes from a preconceived socially accepted way of proceeding, a precursor of sorts to set the “game of science” (Walsh, Teo, & Baydala, 2014) into motion. In characterizing the precise nature of method, then, Danziger (1985) defines it as such:
A method consists of an ordered set of practices whose employment will yield a special kind of product which we call data. The ordering of practices proceeds according to identifiable rules, which may be either explicit or implicit. In other words, a method is a specifically structured kind of outcome. There is a necessary relationship between the structure of the procedures and the structure of what those procedures produce. Typically, a certain methodological structure will produce data that display a particular structure and will be incapable of producing differently structured data.
(p. 88)

We see then that a method cannot be divorced from the type of data it produces. One recipe dish will produce a particular product or creation, and not another. The starting point then to the product must be the approach and methodology we choose to adopt, just as the starting point to observing the Hubble Deep Field (Ferguson, 2006), a look into deep outer space, is the technology and capacity of the given telescope and how we choose to use it. If you change the telescope, the return on your observation likewise changes. Danziger’s conclusion on method then is that these presuppositions, the starting points, make up a kind of “axiomatic” basis that cannot be refuted by the use of the method, since axioms, by definition, are assumed from the start as convenient beginning premises. An analogy to pure mathematics is useful here. “Justifying” axioms in mathematics is generally not part of mathematics itself, but rather of its underlying physics or philosophy (Kunen, 2007). Likewise, as it pertains to psychology, justification for the method employed cannot come solely from the discipline itself. Exceptions of course exist, such as the longstanding and sometimes heated internal disciplinary debate over which statistical paradigm to adopt in the evaluation of data. Null hypothesis testing, for instance, has long been a target of psychologists who argue in favor of a Bayesian approach to evaluating psychological theory (e.g., see Gigerenzer, 2004).
If we indeed take method to be a set of ordered practices governed by rules having presupposed starting points, then a reasonable question to ask before surveying the history of method in psychology is the following: What were the origins of such ordered practices in the history of human thought? That is, is there a starting point to the concept of method itself, as there is with psychological topics such as memory or personality? There can hardly be any question that early civilizations employed informal methodologies in accomplishing a variety of tasks such as hunting, shelter-building, etc., all with very targeted outcomes (e.g., to feed, to protect from the elements, etc.), and hence notions of early civilizations following an ordered process likely go back to prehistory. Related to scientific practice, one of the earliest examples of the demonstration of a clear and succinct methodology can be found in the earliest ancient Egyptian medical treatises, of which the famed Edwin Smith Papyrus was likely the earliest. The methodology and organization of this work was ingenious for its time, and it is an example of one of the earliest attempts by civilization to implement a scientific method to the investigation of phenomena. It is thought to have made a significant contribution to the development of modern scientific methodology (Lloyd, 1999).
More modernly, the history of the scientific method as we generally know it today can be traced back to the 1600s, when gravitational models of the solar system were being advanced and Newtonian physics was in full rise (Betz, 2011). Before the 1600s, theories and approaches to studying the unknown in nature generally involved the entertainment of the supernatural along with more religious and divine explanations of nature. Newton’s physics essentially provided a synthesis of the scientific method and an approach to knowledge via a systematic approach, that of fitting a theory to experimental data. Of course, without quantification and measurement, modern science would have ceased to develop. It wasn’t until the integration of algebra with geometry (i.e., analytic geometry) with the work of René Descartes (1596–1650) that modern mathematics became possible, followed by the development of the calculus by Newton and Leibnitz in the late seventeenth century. And most important to the development of an empirical psychology were the origins of probability theory, having its debut a bit earlier than the calculus, around the 1660s. As we will see, these analytical tools, and the new field of statistics, would have a significant influence in helping to create a scientific psychology in the nineteenth century with the work of the early psychophysicists. After Gustav Fechner and the psychophysicists, it may appear to the reader, via the discussion to follow, that the history of methodology in psychology is one-to-one equivalent to a history of statistics. However, this would be a false conclusion. It just so happens that in a vast number of methodologies, statistics and probability play a role that often helps to define the methodology employed. Psychological researchers do not simply collect data without having first a preconceived framework by which to analyze such data. The preconceived frameworks for analyzing and interpreting data typically have strong statistical and probabilistic undertones. Indeed, one might argue that probabilistic thinking undermines most if not all modern scientific hypothesizing in that the notion of “true” theories are increasingly being replaced by notions of the more probable theory (Savage, 1954).
Distinguishing Methodologies: Quantitative versus Qualitative (and Others)
Methods of psychological inquiry have historically been crudely separated into quantitative versus qualitative approaches. Quantitative approaches typically include those of experimental psychology and generally emphasize the use of numerical measures and descriptive and inferential statistics to summarize collections or aggregates of data measured on objects. Quantitative approaches assume that observations are in some way reducible to numbers, or functions of those numbers (e.g., the computation of an arithmetic mean).
Qualitative approaches, on the other hand, tend to emphasize and focus more on verbal or nonnumerical explanations of behavior or other inputs. Qualitative approaches do not discount the relevance of numbers, but generally emphasize that they are insufficient for adequate insight into observations. Sigmund Freud (1856–1939), Wilhelm Wundt (1832–1920) (for instance, his method of Völkerpsychologie, often translated to mean “cultural psychology”), and William James (1842–1910) were all early psychologists who in part adopted qualitative approaches to their explanation and description of human behavior (Wertz, 2014). Charles Darwin (1809–1882) essentially used what we would consider today to be a qualitative methodology in classifying and comparing species. Attempting to understand the nature of an individual’s subjective report or narrative, qualitative researchers would usually say cannot be reduced to summarizing aggregates of data and providing summary statistics on those data. And though the history of modern research psychology has been dominated by attempts to quantify its subject matter to make psychology more “scientific” in line with competing sciences such as biology, as we will discuss toward the end of this chapter, there has been a reemergence of qualitative approaches beginning in the early 1990s to the present day. This is possibly in reaction (or revolt?) to overquantification of psychology’s subject matter.
At the margins, efforts to clearly distinguish between quantitative and qualitative traditions can become quite “fuzzy,” and such approaches are rarely, if ever, completely mutually exclusive. The movement of some professional psychologists toward qualitative approaches may very well not be to distinguish them entirely from traditional quantitative paradigms, but rather to remind the field that one cannot stop at a number to define an individual observation or aggregate. The case study is an excellent example of this, often favored, for instance, by psychologists adopting a more humanistic or existential tradition. The humanist is typically not interested in understanding the “average” inner or mental health of the object (human beings, in this case), but rather generally favors a deeper understanding of the person. Qualitative researchers would argue that this is the purpose of advancing such an approach, to de-emphasize “shallow” numerical measures and instead get to the heart of what is unique about the objects of study, to unearth a deeper meaning. However, it is this very impetus to formally quantify and measure features of the human being that gave modern experimental psychology its birth, which is typically dated to have begun with the work of Fechner. The desire to quantify also gave rise to the psychometric tradition within psychology, in which the method of questionnaires and surveys would be used to measure abilities and traits on groups of subjects. These latter methods often feature nonexperimental designs and rely heavily on the use of correlational statistics, which essentially began with the work of Francis Galton.


The Early Rise of Experimental Psychology: Fechner’s Elements of Psychophysics (1860)
It can be said, in general, that scientific psychology was largely envisioned as a way of subjecting philosophical questions to the methods of the new scientific method that had worked so well in Newtonian physics, chemistry, and other natural sciences. The methods of such natural sciences generally involved a heavy reliance on measurement of well-defined objects. Temperature, for instance, is operationally easily defined, measurable, and can be subjected to precise numerical analysis. As William Thomson (1824–1907) (also known as “Lord Kelvin”) once suggested, when you can measure what you are speaking about, and express it in numbers, you know something about it. The question on the minds of psychophysicists in the mid-nineteenth century was whether psychological questions could be addressed using scientific methods, thus permitting equally as strong evidentiary claims as in the natural sciences. That is, could an emerging field of psychology divorce itself from purely metaphysical speculations about the inner workings of the mind by adopting rigorous measurement and methodology? Would such methods provide evidence as reliable as that found in competing natural sciences? In the attempt to establish such rigor, the earliest of psychologists would have to adopt unique investigatory practices, and also rely on the emerging theory of probability in helping to make sense of their findings.
Quantification and Probability: Toward a Scientific Philosophy
The origins of the field of experimental psychology are often associated with the publication of Fechner’s Elements of Psychophysics in 1860. The history of modern psychology is often dated to Wundt, since it was he, through experimental approaches, who initiated the first psychological research program (Danziger, 1980) and opened the first psychological laboratory in 1879. However, it was the work of the early psychophysicists with the likes of Fechner that featured the first scientific approach to a psychological question. Indeed, Wundt himself relied on Fechner’s approach to investigate sensory experiences (Walsh et al., 2014).1 Fechner’s methodology embraced precise measurement and quantification of psychological processes (Heidelberger, 2004), and to better make sense of such quantities, relied quite heavily on the continually emerging field of probability and the “theory of errors” (see Stigler, 1986, p. 246, for details). Theoretical probability began about 200 years earlier in the 1600s with the works of Pascal and Fermat (Hacking, 2006). Probability and statistics played an influential role in many areas of scientific psychology beginning with Fechner’s work and that of the early psychophysicists.2 Though probability at the time was making itself known in most other sciences as well, it was in the new field of psychology where it was perhaps most influential for the reason that not only did statistics help legitimize the new field, it helped create it (Stigler, 1986). But for Fechner to benefit from the use of these tools, he had to first figure out how to measure psychological processes, through a rigorous empiricist philosophy.

Fechner’s Method: Addressing a Philosophical Problem Empirically
In the early to mid-nineteenth century, the commonly held belief was that conscious sensations were triggered by the brain, or more accurately, processes in the brain, which were in turn initiated by the senses. The question remained however of just how mental sensations were related to sensory processes. Ernst Weber (1795–1878) and Gustav Fechner (1801–1887) were among the first to study this problem extensively and attempt to measure the relationship between sensations and physical stimulation. That is, they attempted to answer the question, As physical stimulation changes, how is this related to the corresponding psychological interpretation of such stimulation?
The history of sensation and perception research essentially marks the beginnings of experimental psychology, the details of which are discussed elsewhere in this book. For our purposes, relating to methodology, we wish to survey the general features of the approaches used to study psychophysical phenomena, and the methodological implications of such use. And though Weber’s work deserves much recognition in initiating the field of psychophysics (his just-noticeable difference was actually the source for Fechner’s work), for convenience and space considerations, we fast-forward directly to Fechner’s groundbreaking contribution in Elements. Given the historical prominence of Fechner’s placement in history, we must ask why Elements is given such high status by historians as marking the beginnings of both experimental and quantitative psychology. What was it about his approach, his method, that granted his work such distinguished historical prominence?
Fechner embraced a rather mystical philosophy and believed that the physical and mental were two aspects of the same reality (Heidelberger, 2004). Stemming from his metaphysics then, Fechner’s psychophysics was philosophically motivated, which according to Michell (1999) helped to substantiate his belief that mind and body were one:
We count as mental, psychological, or belonging to the soul, all that can be grasped by introspective observation or that can be abstracted from it; as bodily, corporeal, physical, or material, all that can be grasped by observation from the outside or abstracted from it.
(Fechner, 1860, p. 7)

In relating the two realities of mind and body, Fechner hypothesized that for mental sensations to change arithmetically, the actual physical stimulus would have to change geometrically. His work in an effort to investigate this problem and others, in part, provided the basis for defining the field of psychophysics, which can generally be defined as that which studies the relationship between the physical and the psychological. Fechner concluded through his mathematical work, and as Michell (1999) put it, his “conviction,” that the relationship between the mental and the physical could be expressed by:
S=klogR,S = k log R,
(2.1)
where SS represented sensation, RR represented stimulus, and kk was a constant. In Fechner’s own words, “increasing magnitudes of stimulus and sensation demand constantly greater stimulus increments in order to maintain the same increase in sensation” (Fechner, 1860, p. 52). As an example, imagine hearing a tone, then doubling the intensity of it. Your ability to notice this increase is what Fechner and other psychophysicists referred to as the just-noticeable difference. If the tone were already very loud, it would require a much larger increase for you to notice the change than at lower intensities. Fechner believed that when a physical stimulus acts on the nervous system in some capacity, it generates a neural effect proportional to this magnitude. The intensity of the accompanying conscious sensation is a logarithmic function of the magnitude of the neural effect (Michell, 1999). The logarithmic relation between sensation and stimulus meant that as sensation increased in equal steps (e.g., 1, 2, 3), the corresponding stimulus had to increase in systematically greater steps (e.g., 2, 4, 8), as shown in Figure 2.1.
Figure 2.1 Fechner–Weber law.

Source: ResearchGate

Now the purpose of our survey of Fechner’s psychophysics is not to delineate his findings or discuss the origins of sensation and perception research per se. Our goal is to highlight the general features of Fechner’s methods that essentially helped launch a new science of psychophysics that served as a launching pad for a new field of experimental psychology. Stigler (1986), who provides a thorough and detailed discussion of Fechner’s approach (see also Chapter 4), argues it wasn’t what he investigated, it was how he investigated that earned him the crowning figure of experimental psychology. It was the way he went about investigating psychological processes that set into motion the new field.
What was unique then about his approach? His methods embodied all the elements of what characterizes the field of experimental psychology to this day. We summarize the primary components of his methodology:
	Addressing a psychological problem, that of the correspondence of the physical with the mental, with the use of a quantitative methodology

	Precision and exactitude of measurement, a systematic methodology

	Refined features of experimental design (Stigler, 1986)

	Use of probability in the quantification of chance and error


Most of these elements were not due to Fechner per se. For the most part, he did not “invent” these processes. Much of his methodology he actually borrowed from astronomy and earlier work on electricity (Stigler, 1986). His ingenuity, however, was in organizing and applying these principles to the investigation of psychological phenomena in a way that hadn’t been done before, and perhaps even more poignantly, he packaged his investigations into Elements. This text is largely considered to be the first systemic manual of experimental design for emerging scientific psychologists, a publication not to be equaled or surpassed until R. A. Fisher’s groundbreaking (to put it lightly) publication, Design of Experiments (1935). Assigning priority to inventions in science is usually fraught with difficulty. For instance, it is well-known that Newton and Leibniz’s invention of the calculus was in one way or another long in the works since the early Greeks and has had a significant lineage of contributions since. And though they came “close” to the idea, they did not envision it for all its generality. The “packaging” is in part what made Newton, at least, a household name when it came to calculus. The same can be said of Fechner’s work. He used elements of experimental design, control, measurement, and probability to effectively relate psychological to physical phenomena in an aim to address the mind–body problem, and hence set into motion a research program for future psychologists to build upon and eventually surpass. Fechner, as is true of all founders, helped set the stage for which followers deliver the ensuing paradigmatic “normal science” (Kuhn, 1962). His emphasis on precision of definition of the variables used and how they were measured also foreshadowed, if not directly influenced, psychology’s eventual adoption of operationism. Such essentially assumed that the meaning of a concept is represented by the operations used in measuring them (Green, 1992). Though operationism was a philosophy that emerged in fuller force in the early 1900s with the work of physicist Percy Bridgman (1882–1961), Fechner’s methodology would likely not have had such appeal to other scientists had his defining of variables been speculative, inexact, and lacking precision. Fechner’s program was successful because he knew what he wanted to show, developed a rigorous and exact methodology for showing it, and established findings that could be communicated to other scientists without having to entertain metaphysical propositions, unless one deliberately chose to delve further into Fechner’s philosophy.
In Fechner we also remark the insight that the study of any phenomena is never independent of the existence of others. As Michell (1999) put it:
He [Fechner] recognized that the attributes we measure are only ever located in situations where they are conjoined with other attributes. In measuring something like time we are dependent upon the observation of processes (say, the movement of sand through an hour glass or a hand about the face of a clock) which possess more than temporal attributes. Time, itself, or a specific unit of time, cannot be isolated in a process independently of these other attributes.
(p. 86)

This realization of Fechner that phenomena can be measured only in a context of existing phenomena (e.g., movement of sand in an hourglass), which to some degree influences or determines the very measurement process itself, was an important observation at the time and underpinned the importance of the adoption of rigorous, controlled procedures in the emerging field of psychology. To be sure, if the measurement of time could itself be philosophically “confounded” with the sand of the hourglass, then how many other more obvious confounds or interfering variables could there be? This awareness also helped foreshadow (at least conceptually, even if Fechner wasn’t thinking about this in particular) future developments in techniques such as multiple regression. These originated with Karl Pearson (1857–1936) and his student George Udny Yule (1871–1951), in which variables are added to statistical models not always for the reason of studying their influence on a response variable, but rather instead to hold “constant” while other variables are investigated more closely. Admittedly, Fechner’s realization pertained more to the actual physical variables than to their statistical effects in a probabilistic regression. However, the same “context” theme present in his work can be likened to the multivariable models emerging in the late 1890s and into the twentieth century with the advent of factor analysis and path analysis (to be discussed later in this chapter). Fechner realized that whatever we study, we study amid other accompanying variables, and this realization was not insignificant for the time.


Galton’s Correlation: The Measurement of Empirical Association
The next major and most significant methodological milestone in the history of psychological methods, as well as that of most other sciences, was the discovery of Francis Galton’s correlation in the 1880s. Galton (1822–1911), a eugenicist and contributor to many branches of science (e.g., weather mapping, fingerprinting, statistics), had a variety of professional interests, including determining whether traits and abilities were hereditary in nature (Fancher & Rutherford, 2016). Through such substantive motivation, he discovered what we know today as correlation.
We should make an important distinction, however, between correlation the statistical technique versus correlational designs, which are typically research designs in which one is unable to isolate or manipulate an independent variable while observing effects on a dependent (sometimes also called “response”) variable. Experimental designs, where one is able to manipulate variables, are typically the status quo of psychological research. Correlational designs, though very popular in some fields of psychology, are usually considered a weaker methodological alternative. In our discussion of Galton’s correlation, we are emphasizing the development of the correlation concept (and later coefficient, developed by Pearson), and not the design per se. The two, however, are of course intimately related in that if the concept of correlation had not been discovered, then correlational designs would not be so-named. Hence, the general phrase “correlational methodology” is typically, in most circumstances, understood to mean a nonexperimental method that will usually rely on a measure of statistical correlation in helping to establish evidence.
Recall that a correlation coefficient between two variables is a measure of the degree of relationship or interdependence between those variables (Everitt, 2002). A modern-day scatterplot of two variables is depicted in Figure 2.2, featuring Galton’s data on heights of parents (“midparent height”) and their (adult) offspring (Galton, 1886). The plot reveals a positive linear relationship between the two variables.
Figure 2.2 Scatterplot of midparent height and child height (as adults) indicating a positive linear relationship.

Source: Galton (1886)

But what does correlation measure, exactly? The Pearson Product–Moment correlation, developed in the 1890s by Pearson in extension of Galton’s discovery, measures the linear relationship among observed variables, and can be defined as:
r=∑i=1nxi−x¯yi−y¯n−1sx⋅sy=covxysx⋅sy.(2.2)
The numerator of rr is what is known as the covariance between variables xx and yy, and will determine whether the relationship between variables is zero, positive, or negative. However, due to the contribution of the variances in each variable, one can still obtain a relatively large covariance even if the actual linear relationship between variables is much smaller. For this reason, the covariance is divided by the product of standard deviations, sx⋅sysx ⋅ sy, which has the effect of standardizing the covariance into what is defined as the Pearson Product–Moment correlation coefficient. The coefficient is bound by values of −1 and +1, where these extreme limits represent the lower and upper possibilities of linear relationship that may be present. Recall, however, that even a strong positive or negative correlation does not imply that one variable causes change in another, or even that as one variable increases the other will also necessarily increase (or decrease, in the case of a negative relationship). The measurement of correlation knows nothing of the potential physical processes in your data; it simply expresses the degree of linear statistical relationship (Pearson, 1892). In helping to understand the nature of what Pearson’s rr tells us, consider the plot with quadrants depicted in Figure 2.3.
Figure 2.3 Positive correlation with enumerated quadrants.


A positive linear relationship is depicted. The quadrants help us interpret the meaning of the correlation in that we can see that for scores falling above the mean on X, they are more likely (i.e., “probably”) to also fall above the mean on Y, which corresponds to scores in the first quadrant. Likewise, for scores falling below the mean on X, they are likely to fall below the mean on Y. Again, the use of probability is imperative in interpreting what Pearson’s r is actually communicating, which was also emphasized in Pearson’s early discussions of correlation and its relation to causation in perhaps his most influential work, The Grammar of Science, published in 1892.
Galton versus Bravais: Who Owns the Origins of Correlational Theory?
Although we have attributed the discovery of correlation to Galton, this is not entirely without historical debate. The first mathematical exposition of the theory of correlation is actually due to Auguste Bravais (1811–1863), a professor of astronomy and physics, whose major contributions were in the field of crystallography (Nelson, 1998). Bravais’s work of 1846 titled Analyse mathématique sur les probabilités des erreurs de situation d’un point, which in English translates to Mathematical analysis on the probability of errors of a point, was initially credited by Pearson (1920) as the first true work on correlational theory, but with a caveat of sorts. Pearson recognized later that though Bravais seemed to have laid the geometrical basis of correlational theory, he did not appear entirely aware that he had done so since he lacked the substantive motivation for detecting it. Galton, on the other hand, in his efforts to demonstrate and quantify the transmission of abilities and traits through inheritance, that is, to advance his eugenic agenda (Fancher & Rutherford, 2016), spotted the idea of empirical linear association using real data rather than only mathematical abstraction. This idea, and it is an important one, of seeing the association between real variables measured on real objects is what Pearson later would describe as “organical association” to champion Galton as the true innovator of correlational theory, a quality lacking in Bravais’s work.
Before considering Galton’s discovery further then, it would do well to briefly survey Bravais’s contribution, drawing primarily on Denis (2001). Consider Figure 2.4 in which Bravais’s discovery of the normal surface appears.
Figure 2.4 Bravais’s discovery of the geometry of correlation.

Source: Walker (1929)

As noted by Denis (2001), to a modern statistician, Figure 2.4 displays all of the geometrical characteristics required for a theory of correlation and the related method of regression. Pearson himself noted this of Bravais’s plot:
He gets the line [i.e., “OM”] which corresponds to Galton’s regression-line. But this is not a result of observing xx and yy and determining their association, but of the fact that xx and yy are functions of certain independent [emphasis added] and directly observed quantities.
(Pearson, 1920, p. 32)

Was the line “OM” Galton’s regression line? Yes, from a mathematical and geometrical point of view. However, such a mathematical definition of a function did not in itself define a concept that would revolutionize science. As others have noted (e.g., see Mackenzie, 1981), Bravais had little interest in studying relations among observed quantities. Indeed, if anything, quantifying common variance was not a desired goal, since at the time astronomers were more interested in eliminating this common variance (Porter, 1986; Stigler, 1986) rather than capitalizing on it in the name of expressing linear relationships. For this reason, Pearson, having initially credited Bravais with the discovery of the correlational calculus, strongly retracted his admonition:
Now I reject to say that nearly the whole of the above statements are hopelessly incorrect. Bravais has no claim, whatever, to supplant Francis Galton as the discoverer of the correlational calculus. For the most part he is simply taking a very special case of the Gaussian analysis [regarding least squares], and nowhere on p. 267 of his memoir can I now find that he has used the expressions for the correlational symbols without their names. Only when I come back to the papers of Bravais … do I realise not only that I did grave injustice to others, but made most misleading statements which have been spread broadcast by the text-book writers.
(Pearson, 1920, pp. 28–29)

Quite the correction. Most others have agreed with Pearson’s retraction, though there are a few who hold to the idea that correlation is not a Galtonian “invention” at all (e.g., see Hald, 1998). A kind of “Columbus” having stumbled on the mathematics of correlation but without initial vision for it (Walker, 1929), it is unlikely that Bravais can be fully credited with the discovery of correlation since he lacked the insight required to effectively see it, or even had a reason for seeking it out in the first place. Galton, however, as a result of his own scientific motivations, detected the concept via empirical observation, and hence saw correlation in real, three-dimensional space. How did he do it? We survey his work next.

Galton’s Discovery: Measuring Empirical Relationship
Galton’s discovery of correlation and regression began primarily with experiments conducted in the 1870s on sweet peas, which led to his 1877 formulation of a law of reversion. His discovery of a mathematical framework that encompassed regression occurred in 1885, at which time he was studying data on human populations (Stigler, 1986). One of his most influential publications was that of Natural Inheritance (1889), in which he summarized his findings. For our purposes, we are most interested in his 1885 work (found in Galton, 1886) on the cross-tabulation of parent heights with that of their offspring (depicted in Table 2.1) and the corresponding accompanying plot (Figure 2.5).
Table 2.1 Galton’s 1885 Cross-Tabulation of 928 Adult Children and Midparents’ Heights
	Height of the midparent in inches 	Height of the adult child 	Total no. of adult children 
	<61.7 	62.2 	63.2 	64.2 	65.2 	66.2 	67.2 	68.2 	69.2 	70.2 	71.2 	72.2 	73.2 	>73.7 
	>73.0	–	–	–	–	–	–	–	–	–	–	–	1	3	–	4
	72.5	–	–	–	–	–	–	–	1	2	1	2	7	2	4	19
	71.5	–	–	–	–	1	3	4	3	5	10	4	9	2	2	43
	70.5	1	–	1	–	1	1	3	12	18	14	7	4	3	3	68
	69.5	–	–	1	16	4	17	27	20	33	25	20	11	4	5	183
	68.5	1	–	7	11	16	25	31	34	48	21	18	4	3	–	219
	67.5	–	3	5	14	15	36	38	28	38	19	11	4	–	–	211
	66.5	–	3	3	5	2	17	17	14	13	4	–	–	–	–	78
	65.5	1	–	9	5	7	11	11	7	7	5	2	1	–	–	66
	64.5	1	1	4	4	1	5	5	–	2	–	–	–	–	–	23
	<64.0	1	–	2	4	1	2	2	1	1	–	–	–	–	–	14
	Totals	5	7	32	59	48	117	138	120	167	99	64	41	17	14	928

Source: Stigler (1986, p. 286).


Figure 2.5 Galton’s discovery of the normal correlation surface.

Source: Galton (1886)

In Table 2.1 are given plotted heights of midparents against the heights of offspring. The total number of occurrences for each combination of parental and adult offspring heights were recorded in the table. Having plotted all the pairs of corresponding observations, Galton then noticed that if the totals in the cells were joined by line segments, a series of concentric ellipses could be generated. Figure 2.5 is Galton’s smoothed rendition of the data in Table 2.1. Upon visualizing this based on real empirical data, Galton hypothesized that this diagram was not only specific to these particular data, but rather could be reproduced whatever the data so long as one could compute the probable error of each variable along with the extent to which reversion (his word for what we essentially refer to as “regression” today) occurred. Galton sent the data to mathematician J. D. Hamilton Dickson to generate, analytically, the distribution of error that should (if Galton’s theory was correct) arise from these data. The findings are best summarized by Cowan (1972):
Dickson has confirmed, deductively, the conclusions that Galton has reached empirically. Galton was delighted and surprised because of what Dickson’s feat suggested: reversion occurs whenever two populations are compared in a probabilistic manner, whether or not those populations happen to be connected genetically. Reversion might well be a product of heredity, but it also seemed to be a product of statistical manipulation. For Galton, this served as conclusive proof that the processes of heredity are probabilistic.
(pp. 523–524)

The significance of what was found, from a historical vantage point, cannot be overstated. Galton effectively found a way to express the probabilistic relationship among two variables by his discovery that heredity was likewise a probabilistic process. That is, by working on his own substantive paradigm, Galton discovered a general statistical process that could be applied to data well beyond his own empirical variables. Galton’s discovery, coupled with work that followed by Pearson and Yule, helped to lay the foundation for a host of statistical methods such as multiple regression. Yule is usually credited with the first complete multiple regression analysis in 1899, which was in part motivated by social and political influences at the time working to inspire a new statistical methodology (see Denis & Docherty, 2007, for details on the origins of multiple regression). Hence, the significance and importance of Galton’s discovery was monumental. If calculus is the crowning intellectual achievement of modern times, the discovery of correlation must be considered a close second. Without correlation, much of modern-day psychological statistical methodology would simply not exist. Psychology, as already discussed, required probability and statistics to help substantiate and legitimize itself as a quantitative science, and its reliance on correlation as a fundamental tool both in analyzing data and in hypothesizing and understanding the relations between phenomena marked much of twentieth-century psychology. What is more, most statistical techniques developed and used by modern-day psychologists, even the “complex” ones, can often be deduced from fundamentals of covariance and correlation (see Bollen, 1989, for examples). In a science where often experimental paradigms are not feasible due to an inability or ethical constraint to randomize subjects to conditions, the correlational method of evaluating evidence has been of great use to the research psychologist across disciplinary areas.
Galton’s data also affords us a good opportunity to briefly explore and appreciate the historical problem of the “group versus individual” distinction, and ponder which of the two should dominate psychologists’ attention. For instance, in fields such as neuropsychology and developmental psychology, and others, the concern has always been that focusing too much on aggregates essentially disguises or compromises practitioners’ knowledge or understanding of the subject before them (Walsh et al., 2014). What is true about the group is rarely true about the individual. Notice in Galton’s plot that though there is a correlation, the presumed relationship does a rather poor job at representing or accounting for any individual point. Danziger (1985) has been especially diligent in highlighting this problem as it pertains more generally to statistical trends and statistical inference, a critique of sorts of psychologists’ blind overreliance on statistical method and formulating theories that suit their data structures.
Concluding Thoughts on Correlation
In completing our brief survey of the history of correlation, it is important to realize that the invention of correlation has not been a panacea to scientific and psychological discovery. As useful an index it is to help further the goals of science, even a strong correlation does not necessarily imply a causal link. For instance, temporally, sunrises and sunsets are highly correlated, though it would be foolish to conclude sunrises “cause” ensuing sunsets. The goal of science, generally considered, may be said to be the discovery of association or functional relationships. This is the case whether such associations arise “organically” based on physical or biological processes, or whether they result simply from statistical variation. The discovery of correlation was important for psychology, as it was for most other sciences, because it allowed a way of quantifying the degree of relationship or association. However, it did not excuse the scientist from his or her work, which is that of discovering the underlying mechanisms and processes that govern behavior. For Galton, a correlation of parental heights with those of offspring was impressive, but the correlation alone was not evidence for the biological transmission of traits. The fact that Galton was able to draw an ellipse in his correlational diagram did not constitute “proof” that traits are inherited. It did, however, provide him with a way of quantifying and expressing the degree of inheritance already believed to exist. The takeaway here is that statistical models rarely, if ever, justify by themselves an organic process, but rather may be used to either provide support for or against one. Statistical models simply account for variability in data, they do not by themselves substantiate true realities. Such processes must typically come from knowledge of the investigator and through a convincing research design or more elaborate method of inquiry.



Birth of Psychometrics
Our next stop in our survey of the history of psychological methods is that of the psychometric tradition, which began in the late 1800s and early 1900s. The desire to measure human abilities and traits via psychological tests was impactful on a variety of areas of psychology, including but not limited to, clinical and personality psychology. Questionnaires and other psychometric instruments often involve participants self-reporting on their behavior or beliefs. As a method of acquiring data, the self-report, in some settings at least (e.g., self-reporting psychopathology symptoms), can appear quite limiting if the goal of psychology is to observe the behavior of individuals, rather than their self-elicited opinion of their own behavior. Nevertheless, questionnaires, surveys, and the like have dominated psychology historically and are often the only means by which the research psychologist can acquire data on an individual, especially where direct observation of behavior is either not possible, practical, or ethical. Of course, to behaviorists such as B. F. Skinner (1904–1990), discussed elsewhere in this book, direct observation of pigeons in a Skinner box (Rutherford, 2009) required no such intermediate measurement tool to acquire data. However, with human subjects, obtaining direct observation, whether in a lab or in the field (sometimes called naturalistic observation), often requires consent, voluntary participation, and one’s verbal or written response on the attribute under study.
In 1884, Francis Galton set up his first lab as an exhibit at the International Health Exhibition in London, but then moved it to the South Kensington Museum in 1885. Galton’s lab involved obtaining physiological measurements including visual and hearing abilities. It was Galton who devised the first questionnaire to study the influence of heredity and environment. A few years later, James McKeen Cattell (1860–1944), a pioneer in test development, coined the term mental test (Kramer, Bernstein, & Phares, 2014). As a methodology, the questionnaire as a means of obtaining participant data has a long legacy in the history of psychology.
The statistical method of factor analysis was also being pioneered in the early 1900s, which would contribute to psychology’s mission of measuring psychological constructs. Hence, what we will loosely refer to as the measurement tradition in psychology is very rich and has touched virtually every area of science where human subjects are involved. The measurement of so-called latent or unobservable attributes, covered by the factor analysis model, helped to pave the way for path analysis and structural equation models. This, combined with the historical developments of the computer and their ability to perform multiple tasks at lightning speed, allowed for a whole host of novel and exciting statistical methodologies by the late 1900s that were somewhat inconceivable, at least in practice, by the turn of the century.
Measurement, Testing, and Factor Analysis
Psychometrics is generally defined as the science of measuring psychological attributes such as intelligence, pathology, and personality types. Work by Alfred Binet (1857–1911) and Theodore Simon (1872–1961) introduced the concept of a mental age, which was determined by obtaining a test score that was typical of children of a given age. Tests were then developed to estimate a child’s mental age. The general purpose of the test was to inform educational decisions regarding children having scholastic difficulties. The approach taken by Binet is sometimes referred to as the individualized approach because he administered items verbally to one child at a time (Walsh et al., 2014).
Another significant movement in the general testing tradition came in 1917. Initiated by Robert M. Yerkes, then president of the American Psychological Association, the APA Council established that the president would appoint committees from the membership of APA to serve the United States government with assistance relating to psychological problems arising in the case of military emergency. This initiative resulted in the development of batteries of psychological tests called the Alpha and the Beta, and during the year 1918, nearly 2 million US Army recruits were tested. The Army Alpha, which tested verbal skills, and Army Beta, which tested nonverbal skills, were IQ tests developed for World War I by psychologists Lewis Terman (1877–1956) and Henry Goddard (1866–1957), and essentially cemented psychologists’ role as assessment experts. Such involvement in the war also helped identify psychology as a provider of solutions to pressing needs in society, whether it was suitability for battle or other areas where testing and evaluation were desired.
As mentioned, a second tradition of measurement, related both to test development and to statistics in general, is that of factor analysis. Factor analysis is a statistical methodology, initiated with Charles Spearman in 1904 (Spearman, 1904), and later extended greatly by Raymond Cattell (1905–1998), who studied under Spearman, aimed at accounting for the covariance or correlation among observed variables by a few hypothetical “unobservable” structures called factors. Some of Spearman’s original data involved analyzing a correlation matrix of measures of school performance, the findings of which are given in Table 2.2. It can be seen that Classics correlated the highest with the general g factor, followed by Common Sense, etc. In this manner, one might conclude, for instance, that Classics is more relevant to the underlying structure of intelligence than say, Mathematics, since the latter correlated to a lesser degree (i.e., 0.86).
Table 2.2 Spearman’s Correlations of Activities with General “g” Intelligence Factor
	Activity 	Correlation with Gen. Intell. 	Ratio of the common factor to the specific factor 
	Classics	0.99	99    to     1
	Common Sense	0.98	96            4
	Pitch Dis.	0.94	89            11
	French	0.92	84            16
	Cleverness	0.90	81            19
	English	0.90	81            19
	Mathematics	0.86	74            26
	Pitch Dis. among the uncultured	0.72	52            48
	Music	0.70	49            51
	Light Dis.	0.57	32            68
	Weight Dis.	0.44	19            81

Source: Spearman (1904).



Why Has Factor Analysis Been So Historically Controversial?
Since its inception with Spearman, factor analysis has been the target of much criticism, not only by psychologists who essentially developed the procedure, but also by those outside of psychological domains. Scholars have criticized the method for not providing unique factor loadings and having somewhat subjective criteria when it comes to determining the number of factors present in data. This fact of exploratory factor analysis is often coined the indeterminacy of factors problem, and it was first brought to the attention of psychologists in 1928 by E. B. Wilson in a book review (Wilson, 1928) of Spearman’s Abilities of Man, one of Spearman’s chief works. One doesn’t need to be proficient at factor analysis to appreciate the problem. In any given factor analysis, depending on how many factors are extracted from the solution and how they are rotated, the loadings on factors may change. At a slightly deeper level of interpretation of the factor model, the job of factor analysis is essentially to reproduce the observed covariance (or correlation) matrix by the following equation:
∑=ΛΛ'+ψ,∑ = ΛΛ' + ψ,
(2.3)
where ΛΛ is the loading matrix, and ψψ is a vector of specific variances, which are, crudely, proportions of variance unaccounted for by the factor solution. The indeterminacy issue is that the loadings in ΛΛ are not uniquely determined, in that a variety of possibilities, most of which result from rotations, could effectively reproduce the covariance matrix ∑∑. When a solution is not unique, it implies that there are multiple possible solutions, all in this case successfully regenerating the covariance matrix. According to Mulaik (1987), the indeterminacy issue was “wrestled with” by British psychologists until the mid-1930s, but then as factor analysis shifted to the United States under Louis Leon Thurstone (1887–1955) and his students, the topic was either ignored or entirely forgotten. It was only in 1952 with the work of Hyman Kestelman and later in 1955 with Louis Guttman that the topic was once again addressed (Steiger & Schönemann, 1978). To this day, factor indeterminacy is a problem with the basic exploratory factor analysis model, and it is a regular “warning flag” in most texts on statistics and quantitative psychology. One solution to addressing the problem is to impose additional constraints on the exploratory model, which provides us with what is known as confirmatory factor analysis (Bollen, 1989), which has become quite popular in modern times with the advent of high-speed computing.

The Methodological Legacy of Factor Analysis in Psychology – Much More Than Just “Statistics”
It is important to realize that factor analysis, though traditionally considered a statistical tool, signifies something more profound than such in the history of psychological methodology. Factor analysis represents the attempt to account for the “unobservable” or “unmeasurable.” Mulaik (1987) traces the earliest ideas of explaining the observable by so-called latent structures:
The idea that what is manifest in appearance is to be explained in terms of that which is hidden from view is an ancient one. The earliest philosophers of science, the Milesians of Ionian Greece in the 6th Century B.C., sought to explain the world by showing how its many forms in appearance are but variations in degree, concentration, or configuration of some single underlying substance (hence, monism) such as (or similar to) water or air … Parmenides took the monistic idea to its logical extreme by a rational argument that attempted to prove that the premises of the monism of his time led to the conclusion that the world of appearance is but an illusion, that the true underlying reality is a single substance which is eternal, uncreated, unchanging, and indivisible. … Needless to say, this idea is the origin of the distinction made in factor analysis between observed and latent variables.
(pp. 269–270)

Hence, factor analysis is uniquely different from other statistical methodologies in the toolkit of the psychologist in that it is an attempted realization of this longstanding idea that underlying structures are responsible for what is observable. But determining the correct factor structure is inherently difficult. Indeed, Raymond Cattell was a major proponent of factor analysis in his development of the Sixteen Personality Factor Questionnaire in 1950 (Tucker, 2009), which he believed contained the underlying building blocks of human personality. Replications of Cattell’s finding of sixteen factors have generally failed, and a competing “Big Five” structure of personality is a more agreed upon factor structure today. However, the subjectivity in deciding on the “correct” factor solution is paramount to its controversy. The important takeaway from this is that when it comes to factor analysis, debate and disagreement on the correct factor structure or number of factors is typically the norm rather than the exception. Nonetheless, factor analysis has been used extensively in the history of twentieth-century psychology as a means both of measurement and also in an attempt to unearth the unobservable.

The Influence of Measurement on Clinical Psychology
The science of psychometrics and measurement (and testing traditions) had an enormous influence on the field of clinical psychology. In 1907, Lightner Witmer (1867–1956) founded the first clinical psychology journal, The Psychological Clinic, where he defined clinical psychology as the study of individuals, by observation or experimentation, with the eventual goal of psychological change within the client. From a methodological point of view, we might ask what differentiated clinical psychology from counseling or “talk” therapies. One of the key differences, as it pertains to methodology at least, is the way clinical psychology goes about establishing the nature of its evidence. The key concept here, again, is measurement of characteristics in a systematic fashion. The clinical psychologist, though also employing counseling techniques and therapies, relies heavily on formal assessment techniques in the way of psychometric instruments. It is not enough for the professional psychologist to conclude an individual is high-functioning based on merely casual observations, nor is it enough for her to conclude an individual suffers from a depressive disorder based on informal cues. For the clinician, formal assessment must be performed that provides an objective scientific base upon which to draw such conclusions. The development of tests such as the Wechsler Adult Intelligence Test (Wechsler, 1955) or personality and other inventories developed in the early to mid-1900s helped to put clinical psychology on a scientific footing. Indeed, the Minnesota Multiphasic Personality Inventory (MMPI) (Hathaway & McKinley, 1940) has served as one of the most popularly used diagnostic instruments for clinical psychologists to evaluate symptoms of psychopathology. Testing and assessment thus became the method of choice for helping to legitimize clinical psychology as a respectable discipline rather than just another pseudoscience. The marketing of clinical psychology as an objective science also likely had a significant influence on the earning potential of professional psychologists. Hence, from a historical perspective, the fields of clinical and personality psychology were heavily impacted by the measurement tradition, and helped promote applied psychology as a respectable and professional (and profitable) venture.
Questionnaire and assessment data required the continually emerging field of statistics to help ensure its reliability and validity, two cornerstone characteristics of quality instruments. Coupled with developments in statistical inference in the early 1900s, as we will see, the overall “big idea” in the first quarter of the twentieth century was that even if data obtained did not indicate functional rules or perfect prediction, so long as uncertainty could be quantified, the field of psychology stood on increasingly solid ground. Indeed, as Galton discovered when observing the relationship between parental and child heights, data may be “messy,” but if the degree of such could be quantified and measured, and hence uncertainty “tamed” (Hacking, 1990), psychology was more rigorous and objective than it was speculative. The biggest breakthrough of the twentieth century with regard to quantification of uncertainty would come with the work of R. A. Fisher, who we survey next. He essentially provided psychologists, and most other scientists (natural and social), with both a methodology and statistical toolkit for evaluating well-defined hypotheses in the logical positivistic tradition.3


Null Hypothesis Significance Testing and Experimental Design: R. A. Fisher and the Dominance of Statistics in the Twentieth Century
A somewhat parallel and major breakthrough to the rise of psychometric measurement in the early 1900s was R. A. Fisher’s publication of Statistical Methods for Research Workers in 1925. In it, he laid out the methodology of the analysis of variance procedure, which continues to serve experimental psychologists as their primary tool for evaluating mean differences in data emanating from experimental designs. Ten years later, in 1935, Fisher would publish his second most seminal work, that of Design of Experiments, which introduced a whole generation of research workers to the method of null hypothesis significance testing, as well as a host of other important features of experimental design. Arguably, Fisher’s 1935 work was the most prominent and influential experimental methodology text since Fechner’s aforementioned 1860 Elements. The details of Fisher’s approach are well-documented elsewhere (e.g., see Denis, 2004). For the purposes of our survey, we highlight its most primary features and comment on how such influenced methodological approaches for a generation of psychologists and other scientists.
Ronald Alymer Fisher (1890–1962) was a British geneticist and statistician who is usually credited as the father of modern theoretical and applied statistics. His work helped lay the foundations for statistical inference in the sciences, and psychology’s hypothesis-testing tradition owes itself largely to a hybrid of hypothesis-testing methodology of which Fisher is a key contributor. Neyman and Pearson’s (1928) decision approach and the Bayesian paradigm are other components of the general hypothesis-testing hybrid in use today (for a discussion, see Denis, 2004). Fisher was especially influential, however, because he contributed so extensively to the field of statistics, including vast contributions and innovations to multivariate statistics such as linear discriminant function analysis (Fisher, 1936), multivariate analysis, and methods of estimation such as maximum likelihood. Fisher’s primary contribution, as it pertains to the history of psychological methodology, was in providing a framework for evaluating the tenability of what are known as null hypotheses in light of experimental evidence. Given psychology’s quest to become more quantitative and able to generate “hard evidence” on par with sciences such as biology, Fisher’s approach allowed psychologists a way to quantify and otherwise get a handle on the degree of uncertainty one could expect to see in a series of trials under a hypothetical model.
The typical setup goes something like this: Suppose a researcher wished to evaluate an experimental treatment against a control group. A statement of essentially “no effect” would imply, for instance, a mean difference equal to 0. If the treatment works, then we would expect a mean difference unequal to 0. In Fisherian terms, a null hypothesis is advanced for if sample evidence contradicts it, one then infers a statistical alternative hypothesis. What is actually being evaluated then in a typical null hypothesis significance test is the probability of the data under a hypothetical model. If the probability is relatively low (e.g., less than 5%) under such a null, then it becomes questionable and may be rejected, and the result identified as “statistically significant.” For instance, under the null hypothesis that a coin is fair (which implies the probability of getting a head is equal to the probability of getting a tail), a hypothetical occurrence of 9 heads out of 10 flips has a low probability of occurring, so low in fact that we would reject the null hypothesis that the coin is fair, and infer an alternative hypothesis that the coin is not fair. By the end of the 1930s, statistical significance had become a norm of psychological research, and the “cliff effect” (Poitevineau & Lecoutre, 2001) of accepting results that achieve p < .05 and not accepting others (i.e., p > .05) had become custom, not only in psychology, but across many other social and natural sciences as well.
In Fisher’s capstone publication, Design of Experiments (1935), he emphasized his philosophy of inductive inferences:
Many mathematicians, if pressed on the point, would say that it is not possible rigorously to argue from the particular to the general; that all such arguments must involve some sort of guesswork, which they might admit to be plausible guesswork, but the rationale of which, they would be unwilling, as mathematicians, to discuss. We may at once admit that any inference from the particular to the general must be attended with some degree of uncertainty, but this is not the same as to admit that such inference cannot be absolutely rigorous, for the nature and degree of the uncertainty may itself be capable of rigorous expression. … The mere fact that inductive inferences are uncertain, cannot, therefore, be accepted as precluding perfectly rigorous and unequivocal inference.
(Fisher, 1935, pp. 3–4)

The key to Fisher’s philosophy then is that going from the particular to the whole, that is, inductive inference, is just as credible as deductive inference, so long as the inducer can quantify, in a rigorous manner, the degree of uncertainty in making such an inductive “leap.” This isn’t to say that the still-emerging field of scientific psychology had not been making inductive leaps since its beginnings with Fechner. It definitely had. The uniqueness and relevance of Fisher’s approach, however, was that it provided a methodological toolkit for the researcher, one that came prepackaged so psychologists could apply his techniques immediately with relative ease and make educated inferential guesses about characteristics of populations. The genius of Fisher was in combining both experimental design and probability and statistics into a unique framework for drawing conclusions about data and hypotheses. His techniques, coupled with the works of such statisticians as William Sealy Gosset (1876–1937), who derived the t distribution in 1908 (Gosset, 1908), allowed researchers to make quality inferences based on small samples. Statistical inference also gave them a quantifiable measure of the degree to which such conclusions could be true of wider populations. Fisher’s methodology and approach to probabilistic inference, coupled with Neyman and Pearson’s decision-based paradigm, became the cornerstone of how hypotheses are evaluated in scientific psychology and beyond, and still dominate to this day.4

Correlation and Causality: Sewall Wright’s Path Analysis
Historically, the methods for establishing causality among variables have been exceedingly difficult to justify, for the reason that causality is an enormous and difficult subject that philosophers of science spend careers trying to disentangle. From a design and methods point of view, the experiment has historically been perceived as a scientist’s best hope at establishing causation, but even then, proving causality is inherently difficult, especially given that the very definition of causation has changed historically. While psychologists may wish to theorize about causal processes, conclusions about an independent variable predicting a dependent variable, rather than causing it, are usually epistemologically safer (Denis & Legerski, 2006). Within a nonexperimental genre of research, however, originating with the work of geneticist Sewall Wright (1889–1988), the proposition of making causal claims in a correlational design would accompany the introduction of a new statistical methodology, that of path analysis. The introduction of path models would have a significant methodological influence on how psychologists, especially those using nonexperimental designs, would speak about causal hypotheses in correlational designs.
Path models contain a network of simultaneous regression-like paths linking observed variables. As an example of an early path analysis, consider the path diagram given by psychologist Barbara Stoddard Burks in 1928 (Figure 2.6).
Figure 2.6 Path diagram on the influences of child’s IQ.

Source: Burks (1928)

The path diagram displays the hypothesized relationships among three observed variables, which for this model constituted work on the genetic versus environmental influences of intelligence. Heredity was a topic of interest in the early twentieth century, and the path model allowed one to display such networks of hypothesized relationships among observed variables. Burks’s work constituted one of the first post-Wright uses of path analysis and is significant because it occurred in the field of psychology.
The original motive for Wright developing the method of path analysis arose from his seminal work on inheritance in the period 1918–1921, about the same time that Fisher was establishing the aforementioned foundations of modern statistical inference. By 1915, Wright was at the Animal Husbandry Division of the United States Department of Agriculture, and he became interested in the role that genetics played in the transmission of color inheritance. His substantive interests necessitated him developing a method designed to estimate the degree to which an effect was determined by a number of other variables. In 1920, the path diagram in Figure 2.7 appeared in his work, which delineated the multiple influences involved in the determination of color in guinea-pig offspring.
Figure 2.7 Sewall Wright’s guinea-pig path diagram.

Source: Wright (1920)

In the path diagram, “H” stands for heredity, “E” stands for environment, and “D” represents the disturbance or “residue,” which stood for irregularity in development. Wright clearly described in his 1920 article that his path diagram was meant to represent the culmination of partial influences of the offspring:
In a broad sense, the peculiarities of an individual are entirely determined by heredity and environment. … In the diagram, the pattern of each guinea-pig is represented as determined by three factors, H (heredity), E (environment common to litter mates before birth) and D (the residue, largely irregularity in development). Our problem is to determine the degree of determination by each of these factors.
(Wright, 1920, pp. 328–329)

A more generic path diagram also appeared in Wright’s 1920 paper (Figure 2.8), which shows variables A and B predicting X, and C and D predicting Y, but that a correlation is also modeled between variables B and C.
Figure 2.8 Generic path diagram.

Source: Wright (1920)

Wright would define the path coefficient as:
measuring the importance of a given path of influence from cause to effect … defined as the ratio of the variability of the effect to be found when all causes are constant except the one in question, the variability of which is kept unchanged, to the total variability.
(Wright, 1920, p. 329)

Wright’s path coefficients were essentially regression coefficients, and hence, as will be elaborated on shortly, had no more methodological “authority” over and above that of Pearson and Yule’s regressions of the 1890s. What was unique about the method of path analysis, however, was that response variables could be used themselves as predictor variables in the very next equation. For instance, in Figure 2.7, G could be used to predict H, which could then be used in turn to predict the color of the guinea pig. Traditional multiple-regression models developed by Pearson and Yule did not allow for this complexity of modeling such networks of variables simultaneously. Further, as depicted in his generic diagram (Figure 2.8), path modeling makes it easy to correlate observed predictors even if they predict different variables. Ordinary regression models do not allow for such flexibility in modeling. Hence, path models at the time represented a step up from traditional regression models in that they permitted researchers to theorize and test more complex networks of associations among variables. In the 1950s and 1960s, work would be done to elaborate on path models to include elements of factor analysis, and the structural equation model (SEM) would be born, which is beyond the scope of the current chapter (see Bollen, 1989, for details on SEM).
The Methodological Issue: Can Correlational Designs Be Causal?
Having introduced Wright’s path model and the context in which he envisioned it, we can now briefly address the methodological issue of causation. Due primarily to how Wright initially conceived of the role of the path coefficient in his given system of variables, path analysis, and structural equation modeling to follow, have become associated with the language of causation. Such models are often referred to as “causal models.” But as mentioned, causality, if it is even attempted, typically requires an experimental design. Did Wright’s path analysis challenge this such that causality could now be deduced from correlational designs? In 1921, Wright wrote the following, in further establishing the method of path coefficients:
The ideal method of science is the study of the direct influence of one condition on another in experiments in which all other possible causes of variation are eliminated. Unfortunately, causes of variation often seem to be beyond control. … The degree of correlation between two variables can be calculated by well-known methods, but when it is found it gives merely the resultant of all connecting paths of influence. … The present paper is an attempt to present a method of measuring the direct influence along each separate path in such a system and thus of finding the degree to which variation of a given effect is determined by each particular case. The method depends on the combination of knowledge as may be possessed of the causal relations [emphasis added]. In cases in which the causal relations are uncertain the method can be used to find the logical consequences of any particular hypothesis in regard to them.
(Wright, 1921, p. 557)

We see that nowhere in Wright’s words did he say path coefficients “determined” causation. Wright specifically said that if a coefficient is to be referred to as “causal” at all, it could only be such if there exists “knowledge as may be possessed of the causal relations.” That is, if we have evidence, outside of the statistics, that X causes Y, then the modeled path from X to Y may be referred to as a causal path. If the path from X to Y is not causal in nature, then Wright’s second criterion, that of the logical consequences, would dominate. That is, in a more complex network of variables, the path from X to Y, if it were indeed causal in nature, or could be assumed to be such, would have the modeled “causal” coefficient.
As might be expected, the use of causal language in relation to a statistical procedure, rather than to an experimental design, brought about some fierce criticism (e.g., see Niles, 1922). The critique was that setting up a causal system a priori from which the estimated paths could represent causal indicators was next to impossible and quite unrealistic. Wright nonetheless defended his characterization of the path coefficient, clarifying that relations, even if examined in a correlational setting, are causal only if causality could be a priori assumed to exist. Despite Wright’s attempt to clear the record, the association of path and structural equation models with that of causation would become commonplace in characterizations of such models, despite many methodologists arguing against such abuse of causal language (e.g., see Denis & Legerski, 2006; Timm, 2002). It is worth noting that Wright’s models were not the first use of causal language in reference to correlational models. Pearson and Yule, for instance, occasionally used such language in regression contexts in the late nineteenth century.
From the standpoint of methodology then, path models and the further development of structural equation models, which are now omnipresent in psychology, represented more than simply lineage in the statistical or psychometric tradition. Their influence was much greater, in that they apparently helped give psychologists a kind of, definitely misguided, permission to use causal language in correlational contexts. By the mid-twentieth century, Herbert Simon (1916–2001) would publish Models of Man (1957), in which he raised the question of distinguishing between correlations that do imply causation versus those that do not. This was the so-called spurious correlation, which also helped form the basis of the mediational statistical model (Baron & Kenny, 1986) that is also quite common in psychological research today. A number of sociologists and econometricians extended on work initiated by Simon, notably Hubert M. Blalock (1926–1991), who wrote Causal Inferences in Nonexperimental Research in 1964, addressing a number of the more philosophical issues regarding path models and causation. He essentially stated as we have done in this chapter, that inferring causation from nonexperimental research (or even in experimental designs) is very difficult:
Causal inferences belong on the theoretical level, whereas actual research can only establish covariations and temporal sequences … we can never actually demonstrate causal laws empirically. This is true even where experimentation is possible. Causal laws are working assumptions of the scientist, involving hypothetical statements of the if-then variety. … Included among the if’s of causal assertions is the supposition that all relevant variables have been controlled or can safely be ignored. This kind of assumption can never be tested empirically.
(Blalock, 1964, pp. 172–173)

Several other scholars would extend on Wright’s work and contribute to the development of structural equation models from a variety of disciplines (e.g., see Duncan, 1966; Goldberger, 1972; Jöreskog, 1969, 1978).
It is important to note as well that psychological methods, especially as they relate to complex statistical modeling procedures and algorithms, have historically also been tied to advances in technology, not only that of the laboratory, but more importantly to advances in computing power. The computer itself is not a “method” of psychology of course, but without such technology to analyze large data sets, and in some cases perform iterations on parameter estimates (which by definition requires a computer), it is doubtful complex modeling strategies such as mixed models or a host of multivariate analyses would be driving psychological research to the extent that they are. The development of mathematical statistics may have been in the early to mid-twentieth century, but it is only with the advent of high-speed computing that those contributions have been fully actualized in the latter half of the century and into the new millennium. Hence, the arrival of the computer opened the door for a wide variety of analytic options for psychologists. To reiterate the words of Stigler (1986), statistics has not only served the field of psychology, it helped to create it; and as Danziger emphasized, it is the methodology (especially statistical methodology) that helps determine data structures and ultimate evidential claims from the game of science.


Modern Methods of Psychological Inquiry and the Reemergence of Qualitative Methods
In concluding this chapter, as we have seen, methodology in research psychology since the beginnings of scientific psychology with Fechner (1860) has been primarily experimental and correlational, with statistics and quantitative methods being used as the driving vehicle in substantiating evidence. This emphasis on psychology as a quantitative science, some would argue, has detracted from its primary mission, that of an understanding of the human condition and a deeper knowledge of psychological processes. Measuring attributes, regardless of the psychometrics available, is still a daunting and difficult task. Intelligence, for instance, is not even agreed upon as a universal construct by many, and hence claims to even measure IQ, let alone predict it, can be fraught with difficulty. Psychology’s historic emphasis, or as some would say overemphasis, on quantitative approaches has possibly helped promote the reemergence of more qualitative approaches. E. G. Boring, the famed historian of psychology, once wrote, “Statistical ability divorced from a scientific intimacy with the fundamental observations leads nowhere” (Boring, 1919). As Danziger (1994) has commented on Boring’s warning, “The danger he sensed was that psychologists were beginning to confuse a constructed statistical reality with the psychological reality they were supposed to be investigating” (p. 151). Has Boring’s warning come to fruition, which is in part why we may be seeing a reemergence of more qualitative methodological approaches? Since the early 1990s, qualitative methods have become increasingly omnipresent in psychological publications and other research outlets, and increasingly many psychologists identify as qualitative specialists. Historically, while an emerging science of psychology in the 1900s was busying itself with becoming increasingly quantitative and “selling itself” to society by rejecting null hypotheses at p < .05, qualitative approaches were always a part of the psychological landscape. For example, in 1940, the Social Science Research Council requested the personality theorist Gordon Allport (1897–1967) to investigate the prevalence of the use of “personal documents” in psychological research. Such documents contained details of an author’s “mental life,” including but not limited to autobiographies, verbatim recordings, diaries, etc. His findings were generally that such documents had been used by some, even quite notable figures such as Helmholtz, Galton, and Freud, and encouraged authors to include these documents in their research. He held that they provide indispensable scientific information and for researchers to develop methodologies to incorporate their use into the wider scope of psychological practice (Wertz, 2014).
Qualitative approaches to psychological investigation will likely continue to grow, fueled by the work of phenomenologists, grounded theorists, discourse analysts, and others, as perhaps an effort for psychology to return somewhat to some of its deeper philosophical roots when not “everything” was subjected to the almighty significance test or statistical algorithm. Make no mistake, the use of quantitative methodology, the lineage of which we have surveyed in this chapter, has been a boon for psychology, and has helped legitimize the field and align itself more with the “harder” sciences such as physics and biology. But the blind use of quantitative technology, without due attention to the complexity of the material under study, is, as Boring warned us a long time ago, a path to nowhere. The future success of psychology, from a methods point of view at least, may depend on a successful balancing of both quantitative and qualitative approaches.
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1 As implied in the text, we regard establishing an exact date or year on which experimental psychology “officially” began as not very useful. While many historians date the origins with Wundt’s laboratory in 1879 (e.g., Danziger, 1980), other scholars more generally associate the beginnings of experimental psychology with the psychophysical work of the likes of Helmholtz and Fechner around 1860 (e.g., see Stigler, 1986). The “dating game” here is often just as arbitrary as in other fields of investigation. For our purposes, we prefer to date the origins of modern experimental psychology with the works of Fechner since it was he (and other psychophysicists) who seems to have first investigated a psychological problem (i.e., one of sensory perception) via a scientific methodology. If preferred, one might associate Fechner more with the origins of scientific psychology and Wundt with experimental psychology, though we do not explore that distinction here.

2 Though the fields of probability and statistics are, to purists at least, different domains, for our purposes, we use them interchangeably. The subject of statistics is primarily that of data, whereas the subject of probability is that of random processes underlying observations in a sample space. Because they are so intertwined and used simultaneously in the sciences, we do not seek to further differentiate them in this chapter.

3 Logical positivism is a philosophy of science advanced by philosophers such as Rudolf Carnap (1891–1970) in the early twentieth century, which essentially assumes a number of tenets in any scientific analysis. Among these are included the representation of theoretical terms via mathematics and that theoretical terms should only be used if they correspond to observables. Carnap was one of the leaders of what is generally known as the Vienna Circle of philosophers. Logical positivism helped justify the repudiation of metaphysics in psychology and was a governing philosophy in making psychology more “scientific.” For details on this philosophical approach and challenges to it, consult Friedman (1999).

4 Fisher disagreed quite sharply with Neyman and Pearson’s decision-making approach to scientific inference. Their debate was a longstanding one, and quite acrimonious. For a contrast and comparison of their approaches to evaluating hypotheses, see Lehmann (1992) and Cowles (2001).



3 Neuroscience in Psychology
Gary G. Berntson and David Hothersall
The historical origins of neuroscience can be traced to meetings of the Oxford Experimental Philosophy Club. In 1650 the club’s members included:
	William Harvey, whose experimental studies of the movement of blood (De Motu Cordis) established the role and importance of the heart (but for Harvey the brain was the “prince of all body parts”);

	Robert Hooke, who coined the term “cell” for the smallest functional unit in biology;

	Christopher Wren, the illustrator, astronomer, and architect best known for his masterpiece, London’s St Paul’s Cathedral;

	John Locke, a founder of British empiricist philosophy; and

	Thomas Willis, a physician and surgeon.


From 1657 to 1667 Willis lived in Beam Hall in Oxford, England.1 There, he meticulously dissected both animal and human brains, exploiting techniques of tissue preservation and microscopy developed by others. Originally brains had been preserved in wine. Willis used chemicals to soften the brain’s ventricles and harden other structures. He was able to identify different brain structures and their connections. Willis reported his findings at meetings of the Oxford Experimental Philosophy Club and in two landmark books: Anatomy of the Brain (1664) and Two Discourses Concerning the Soul of Brutes, Which is that of the Vital and Sensitive of Man (1683). Illustrations were by Wren (see O’Connor, 2003).
Willis sought to “unlock the secret place of man’s minds” through dissections after “opening of heads” (O’Connor, 2003, p. 139). Based on his observations, Willis described a system of arteries at the base of the brain (the Circle of Willis), networks of nerves entering the brain from the spinal cord, ventricles, and numerous brain structures. For Willis the brain was the “seat of rationality.” Understanding its structures and functions was the ultimate quest. Willis concluded that the nervous system is a network designed to transmit signals, and those signals are animal spirits.
Willis thought that the brain’s parts are specialized for particular functions. In the first of many metaphors used to describe brain structure and functions, Willis described the brain as a castle with many towers and battlements. He further asserted that the human brain shares much of its anatomy and function with the brains of animals, and the brain’s afflictions can be cured by manipulating its structures.
In his book Soul Made Flesh: The Discovery of the Brain and How It Changed the World, Carl Zimmer (2004) asserts that Willis’s ideas are the cornerstone of contemporary neuroscience. Those ideas and many others will be explored in this chapter.
Animal Spirits
In his Discourse, René Descartes (1637/1994) described animal spirits as passing through narrow tubes in the body to and from the brain. The brain has many pores or valvelike structures that direct and control the flow. In a well-known illustration in Descartes’s work, when a boy’s foot touches a fire’s hot embers, animal spirits flow from the toe to the brain where they are channeled back to the muscles controlling the foot, causing its withdrawal. Though he did not use the term “reflex,” the Cartesian model is very like a reflex arc. Although Descartes’s descriptions were speculative at the time, they were clarified in the eighteenth and nineteenth centuries.
In 1751 Robert Whytt (1714–1766) published An Essay on the Vital and Other Involuntary Actions of Animals. He reported his results from more than a decade of research. He found that a decapitated (decollated) frog with an intact spinal cord would respond to a pinch by withdrawing its leg. And he noted that the spinal cord alone maintained these reflex actions.
Whytt wrote:
But if the toes of this animal be pinched, or wounded with a pen-knife, ten or fifteen minutes after decollation, the muscles not only of the legs and thighs, but also of the trunk and of the body, are, for the most part, strongly convulsed, and the frog sometimes moves from one place to another.
(Whytt, 1751, reprinted in Robinson, 1978, item 12, p. 3010)

Fifty years later Francois Magendie (1785–1855) began his research on the spinal cord. Magendie identified fiber tracts entering and leaving the spinal cord. His metaphor was that of a tree with the spinal cord being the trunk and the fiber tracts its roots (Cranefield, 1974). In dogs Magendie found dorsal and ventral roots outside the spinal cord. When he transected either the dorsal or ventral roots, he observed specific effects: a dorsal root section led to a loss of sensation in a specific area of the body; transection of a ventral root led to a specific loss of movement. In his paper published in the French Journal of Experimental Physiology and Pathology, Magendie concluded:
The dorsal and ventral roots of the nerves that arise from the spinal cord have different functions; with the dorsal roots more particularly related to sensation, and the ventral to movement.
(Magendie, 1822, p. 279)

Through his systematic experimental investigations Magendie had established the functional and anatomical specificity of spinal cord roots.
An unfortunate dispute over priority of discovery followed Magendie’s publication, with supporters of the Scottish anatomist and physician Charles Bell (1774–1842) claiming that he should be given credit for this discovery. Their citation was to Bell’s privately published pamphlet Idea for a New Anatomy of the Brain; Submitted for the Observation of his Friends written in 1811 (see Bell, 1965). Bell described opening the spinal cord in rabbits and exposing the spinal cord roots. He concluded erroneously that the ventral roots controlled voluntary responses and the dorsal roots involuntary ones. Today we use the term Bell–Magendie law, although Magendie’s experiments were more thorough than those of Bell, and his paper was published in a respected journal.

Animal Spirits Measured: Nineteenth-Century Sensory Physiology
The late eighteenth and nineteenth centuries were the “Age of Electricity.” Physiologists established the nature of electrical signals in the nervous system. Luigi Galvani (1737–1798) used an “electric influence” machine to stimulate frog muscles. Galvani placed the nerve of a frog’s leg between silver and iron plates. The muscular contraction reaction was “vehement.” Galvani described his results in De viribus electritatis in moto muscularis commentaries (Commentary on the Effect of Electricity on Muscular Motion), published in 1871. From these findings he argued that nerves and muscles were electrically charged and that their discharge results in muscle contraction. In contrast, Alessandro Volta (1745–1827) proposed that the difference in electrical potential between the plates Galvani had used (constituting a “voltaic pile”) produced an electrical signal that activated the nerve and muscle. It turns out that both were right.
Emil du Bois Reymond (1818–1896) attempted to record the electrical signals Galvani had observed. He struggled to construct a galvanometer sufficiently sensitive to measure the small nerve signals. Finally in 1848 he joyfully announced his success in a letter to his friend the physiologist Carl Ludwig:
I now possess the instrument that I needed. I first wound a frame with 12,000 coils … when the brute was finished it turned out that the wire had broken somewhere along the line. Never would I have been able to console myself over the misfortune had I not hit upon the psychological loophole of making another much better apparatus. The present one has 24,150 coils. … Finally, on 19 November, I had the satisfaction of seeing the electrical activity of the frog’s sciatic nerve.
(Emil Du Bois Reymond in Du Bois Reymond et al., 1982, p. 5)

Nerves and muscles are indeed charged and their activation is associated with a loss of that charge differential. However, it was in fact Volta’s proposed external electrical stimulus that triggered the activation. Animal spirits had now been recorded as electrical signals. Shortly thereafter their rate of conduction was measured.
Hermann von Helmholtz (1821–1894) stimulated frog muscles electrically and observed a delayed muscular reaction. Using a Myograph, an instrument he had invented, Helmholtz recorded the latency, duration, and magnitude of the reaction. When the stimulus was applied to the nerve at different distances from the muscle, predictable changes in the latency of the contraction were recorded. Increasing the distance by three inches resulted in an increased response latency of .003 seconds. After many such observations using the precise timing instruments he had invented, Helmholtz concluded that the speed of the nerve impulse was 25 meters (83 feet) per second (now recognized to be between about 5–100 meters per second, depending on the properties of the nerve fiber). So by the end of the nineteenth century animal spirits had been shown to be electrical signals and their rate of conduction measured. The speculation of Descartes had been replaced with careful experiments and observations.

The Neuron Theory and Chemical Transmission
In the seventeenth and eighteenth centuries Robert Hooke (1635–1705) and Antoni van Leeuwenhoek (1652–1725) established cell theory as a synthetic and comprehensive theory of modern life sciences (Droscher, 2011a, p. 44). Their observations were mainly of plants. The softness, fragility, and structural complexity of the brain made the question of whether the brain was also composed of cells impossible to answer (Droscher, 2011b, p. 48).
In the decades before and after the turn of the twentieth century Camillo Golgi (1843–1926) and Ramon y Cajal (1852–1934) gave the first descriptions of brain cells and the connections between them. The two men were both neuroanatomists of the first rank. But the Italian Golgi and the Spaniard Cajal were very different in temperament and personality. They became bitter rivals as they proposed different models for the organization of brain cells.
Golgi was a professor of histology and pathology at the University of Pavia in Italy. In 1875, working in the kitchen of his apartment, he exposed blocks of neural (brain) tissue to different cell staining and chemical fixing solutions. When tissue was bathed in a solution of silver nitrate, about ten percent of the brain cells absorbed the silver nitrate and turned black, while the rest did not react. Golgi’s serendipitous discovery of this “black reaction” was significant. For the first time the outlines of individual neurons and their dendrites and axons could be observed under a microscope. Golgi concluded that cells in the brain form a thickly interconnected network or reticulum. Nerve impulses propagate through these networks of interconnected cells. Golgi’s impregnation method has been widely adopted.
Cajal vigorously opposed Golgi’s reticular model. Working in his attic room laboratory, with an inexpensive microscope, he used a slightly modified – he claimed improved – version of Golgi’s silver nitrate impregnation method to stain embryonic brain tissue from a number of species (Cajal, 1901). Cajal observed that axons end in terminals in close contact with dendrites of adjoining neurons but separated from them. That gap must be bridged if a nerve impulse is to be conducted from one neuron to another. The artistic Cajal gave this lyrical description of the neuron:
The aristocrat among the structures of the body, with its giant arms stretched out like the tentacles of an octopus to the provinces on the frontier of the outside world, to watch for the constant ambushes of physical and chemical forces.
(Cajal, in Restak, 1984, p. 26)

Cajal and Arthur von Gehuchten (1861–1914) formulated the law of dynamic polarization that impulses flow in one direction from the dendrite through the cell body to the axon.
In 1906 Golgi and Cajal shared the Nobel Prize in Physiology and Medicine.
In 1891 Wilhelm von Waldemeyer Hartz (1865–1921) coined the term “neuron” for individual cells in the brain. The word’s root was the Greek word for sinews or tendons. Hartz considered neurons to be the brain’s sinews or tendons. At the University of Liverpool in England Charles Sherrington (1857–1952) described the synapse, the gap or junction between two neurons. For neurons to communicate that gap must be bridged. In his influential Integrative Action of the Nervous System (1906), Sherrington described the neuron’s dendrites, cell body, and axon; excitation, inhibition, and summation at the synapse to determine the final common path leading to a response. Sherrington’s American student John Fulton (1899–1960) proposed that two chemical substances are secreted at the synapse, one of which is excitatory and the other inhibitory.
Specific information as to how neurons communicate across neurons was provided in 1921 by a pioneer pharmacologist and psychobiologist, Otto Loewi (1873–1961). Loewi was aware of earlier demonstrations showing that the beating of a frog’s heart slowed when the parasympathetic vagus nerve was stimulated anywhere along its path from the brainstem to the heart. That slowing was also observed with a dead frog as long as the heart was bathed in nutritive fluids. As early as 1903 Loewi was convinced that the effect was due to chemical changes in the vagus. He endured years of frustration attempting to find the specific chemical substances themselves. Finally, in 1921, Loewi saw a solution as a result of one of the most famous dreams in the history of science:
In the night of Easter Saturday, 1921, I awoke, turned on the light and jotted down a few notes on a tiny slip of paper. Then I fell asleep again. It occurred to me at six o’clock in the morning that during the night I had written down something most important, but I was unable to decipher the scrawl. That Sunday was the most desperate day of my whole scientific life. During the next night, however, I awoke again at three o’clock and I remembered what it was. This time I did not take any risk: I got up immediately, went to the laboratory, made the experiment and at five o’clock the chemical transmission of the nervous impulse was conclusively proved.
(Loewi, 1953, p. 33)

Loewi studied the heart of the frog with its two peripheral nerves: the sympathetic nerve excites the heart, causing it to beat more rapidly; the parasympathetic nerve (vagus) causes the heart to beat more slowly. Loewi tested two isolated hearts, one with the autonomic nerves intact and the other with the nerves removed. A heart with its attached vagus was placed in a saline solution, and when the vagus was stimulated, the heart slowed as expected. Loewi then exposed the other heart (without a vagus nerve) to that saline solution, and the unstimulated heart also slowed, just as if its own missing parasympathetic nerve had been stimulated. Loewi concluded that there must have been some chemical mediator released into the saline when the first heart was stimulated. He labeled that substance vagusstoff (stuff from the vagus).
Loewi then repeated the procedure stimulating the sympathetic nerve. The denervated heart began beating faster. He concluded both the parasympathetic and the sympathetic nerves secrete distinct chemical substances into the saline perfusion solution that indirectly either excited or slowed the denervated heart.
Loewi’s vagusstoff was later shown to be acetylcholine, which had earlier been proposed as a neurotransmitter by Sir Henry Dale in 1921. Loewi and Dale shared the Nobel Prize in Physiology and Medicine in 1936 for these discoveries.
Cannon (1933) proposed that the substance released by sympathetic nerves was similar to adrenalin, a hormonal secretion of the adrenal gland. However, he believed its action at the target organ arose from a chemical interaction that yielded two forms of the mediator, which he termed sympathins. One of these was thought to have excitatory actions (sympathin E) and the other inhibitory effects (sympathin I). In 1946, however, Ulf von Euler had correctly identified the sympathetic transmitter as norepinephrine (noradrenaline), the precursor of adrenalin. For that and other work on chemical transmission, von Euler shared the Nobel Prize in Physiology or Medicine (with Bernard Katz and Julius Axelrod) in 1970.

Brain Structures and Functions
The human brain has an estimated 100 billion or so neurons and 10 to the power of 15 connections (Restak, 1984, p. 41). Understanding the brain’s functions poses a daunting challenge. Yet in the nineteenth century phrenologists proposed a simple “doctrine of the skull” in which forty-three functions, powers, and faculties, including self-esteem, amativeness, benevolence, causality, language, and ideality, are located in specific areas of the brain. Phrenologists proposed a muscular brain metaphor: exercise of a faculty leads to development of the brain in a specific area; neglect leads to atrophy. Such changes in turn are reflected in changes in the skull’s contours. A bump on the skull indicated underlying brain development; a dent or indentation, a lack of such. Phrenologists claimed that the relative strengths of the brain’s powers could be precisely measured by palpating or “shrinking” the skull. They presented their results in profiles with each of the powers rated on a seven-point scale from “very large” to “small” (Hothersall, 2004).
Franz Joseph Gall (1758–1828) and Johann Spurzheim (1776–1832) cofounded what they claimed to be a science (logos) of the mind (phrenos) – phrenology. Between 1810 and 1819 they published an atlas with 1,000 plates describing The Anatomy and Physiology of the Nervous System in General and the Brain in Particular, with Observations on the Possibility of Discovering the Number of Intellectual and Moral Dispositions of Men and Animals Through the Configurations of Their Heads. Phrenology was initially widely accepted but is now considered at best a pseudoscience. For one reason, the contours of the skull and brain are not isomorphic. Moreover, descriptions of the complexity of human intellect, temperament, and character in terms of a limited number of powers were doomed to fail.
The leading brain investigators in the nineteenth century were unanimous in their opposition to phrenology. Magendie dismissed it as a pseudoscience. Pierre Flourens (1824) (1794–1867) rigorously evaluated phrenology, dismissing its descriptions of brain functions and their measurement. Flourens’s dismissal was based upon his careful, experimental studies of brain functions. His research strategy was to observe an animal’s behavior, ablate a small section of its brain, and after a postoperative recovery period again observe behavior. Pre- and postoperative changes in behavior were ascribed to the particular region of the brain ablated. After ablation of the occipital (visual) cortex, a pigeon would show such reflex responses as dilation and constriction of the pupil but was functionally blind. The bird would remain motionless when a bright light flashed. Ablations of the auditory cortex produced a similar lack of response to auditory stimuli. But when thrown into the air the pigeon would fly, but it did not fly voluntarily. Given such results, Flourens concluded that the cerebral lobes are the seat of perception and also of memory, will, and judgment. He summarized his results:
If the cerebral lobes are removed, vision is lost, for the animal no longer sees; volition is lost, but it no longer wishes to move; memory for it no longer remembers; judgment, for it no longer judges; it strikes itself twenty times against the same object without learning to avoid it; it stamps on the ground when struck blows, rather than fleeing.
(Flourens, 1824, p. 363)

Removal of a pigeon’s cerebellum resulted in attempts to fly that were uncoordinated, and the bird was unable to stay aloft. Progressive ablation of a dog’s cerebellum led to failure to coordinate walking and standing. Flourens concluded that the cerebellum is the region of the brain that coordinates and controls complex movements.
Flourens described what he termed actions propres – specific actions controlled by particular parts of the brain. But he also stressed action communes – actions of the brain as an integrated whole. He described those actions:
The nervous system is not a homogeneous system; the cerebral lobes do not act in the same way as the cerebellum, nor the cerebellum like the spinal cord, not the cord absolutely like the nerves. But it is a single system, all of its parts concur, consent and are in accord; what distinguishes them is the appropriate and determined manner of acting; what unites them is a reciprocal action through their common energy.
(Flourens, 1824, p. 368)

His results based on his controlled observations have stood the test of time.
Localization of Speech
In his Discourse, Descartes (1637/1994) described language as “the function that most clearly distinguishes beasts from humans. It is the sign and only certain mark of thought hidden and wrapped in the body.” While animals have systems of communication – the dance of honeybees, the howls of wolves, the songs of whales – they do not have the symbolic, representational qualities of human language. All known human cultures and societies have some form of spoken language – some 6,800 languages are in use throughout the world today. In the nineteenth century the brain’s role in language was actively debated. Jean Baptiste Bouillaud (1786–1881), a former student of Gall and founding member of the Phrenological Society of Paris, claimed, as Gall had, that the brain has a distinct and independent language center. The issue of brain localization of speech was debated in Paris at meetings of the French Anthropological Society. In 1861 Pierre Paul Broca (1824–1880) challenged Bouillaud’s view, asserting that the brain acts as a whole in speech, it is not localized in a specific area. Broca’s opponent in the debate was Ernest Auburtin (1825–1893). He supported Bouillaud’s position and presented the case of Bache, a man who following a “cerebral accident” lost his capacity to speak and use language. Upon his death examination of his brain revealed a softening of the brain’s anterior lobe. Auburtin attributed his loss of language to that brain damage. Broca found evidence from a single case far from convincing and continued to argue that in the production of something as complex as language the brain acts as a whole (action commune).
In the spring of 1861 Broca examined a fifty-one-year-old man who, at the age of twenty-one, had suddenly lost the power to speak and use language. In times of high emotion he would utter “sacre nom de dieu” (holy name of God). At all other times his only utterance was a labored “Tan – Tan – Tan.” He was known throughout the hospital as “Tan.” The patient died on April 17, 1861. In a report to the Society and a later paper Broca (1861) described the results of postmortem examination of his brain:
The frontal lobe of the left hemisphere was soft over a great part of its extent; the convolutions of the orbital region, although atrophied, preserved their shape; most of the frontal convolutions were entirely destroyed. The result of this destruction of the cerebral substance was a large cavity, capable of holding a chicken egg, and filled with serous fluid. … All this permits, however, the belief that, in the present case, the lesion of the frontal lobe was the cause of the loss of speech.
(p. 238)

At the Society’s May meeting Broca presented Tan’s brain for examination by the members. The lesion in the left frontal lobe was clear to all. Bouillaud and Auburtin hailed Broca as a convert to the doctrine of language localization.
Broca next saw an eighty-four-year-old man, Le Long, who had suddenly lost the power of speech. Postmortem examination of his brain showed a lesion in the left frontal lobe. The lesion was more circumscribed than had been the case in Tan’s brain, but it was in the same area. In 1863 Broca presented twenty-five additional cases in which sudden loss of speech was associated with damage to the left frontal lobe, an area now known as Broca’s area. Broca used the term aphemie (aphemia) to describe the loss of speech. Today the term aphasia is preferred. In 1865 Broca presented additional cases and concluded:
I persist in thinking, until further details are available, that true aphemia, that is loss of speech without paralysis of the organs of articulation and without the destruction of the intellect is linked to lesions of the third left frontal convolution.
(Broca, 1865, in Berker, Berker & Smith, 1986, p. 1066)

Broca found no signs of damage to the right frontal lobe. To his surprise he also saw patients with damage on the left side of the brain who apparently had not shown language deficits. His findings localized language in the brain. In the remaining decades of the nineteenth century more than three thousand papers on aphasias were published (Marx, 1966). In 1980 the French journal Revue Neurologique dedicated a special volume to Broca. In 1974 Carl Sagan visited the Musee de l’Homme in Paris to inspect a vast collection of brains collected from all over the world. One of the brains was labeled “P. Broca.” It showed the results of an aneurism in the left frontal lobe that probably caused Broca’s death in 1880 (Sagan, 1980, p. 7).
A second language center responsible for a distinct type of aphasia was identified by the German anatomist Carl Wernicke (1848–1905). Damage to the superior portion of the left temporal lobe is associated with impaired speech perception and speech production that seems normal in its rhythm and rate but conveys little if any meaning.


Further Localizationism: Sensory, Motor, and Affective Systems
John Hughlings Jackson was a nineteenth-century neurologist, considered by some to be the Father of Modern Neurology. Among other things, Jackson studied the epilepsies, and noted that some patients showed a “march” of a seizure focus that began in one area of the body and progressively spread to adjacent areas (the so-called Jacksonian March). This, he suggested, implied a distinct motor representation in the cortex that was organized topographically (see Gross, 2007, for a review of the early studies on the motor cortex). In 1870, Gustav Theodor Fritsch and Eduard Hitzig provided evidence for this view, through stimulation and lesion studies in the dog. Stimulation of the “motor” cortex was reported to elicit discrete muscle contractions on the opposite side of the body, and that the body was more or less laid out in a topographical map. Conversely, damage to the motor cortex yielded motor deficits, again on the contralateral side. Systematic animal studies of stimulation and lesions of the cortex by David Ferrier (a former colleague of Jackson) confirmed and extended these findings and documented a highly organized topographic representation within the motor cortex. In 1874, Roberts Bartholow further documented a similar topographic motor cortex representation with stimulation in a patient (Mary Rafferty) who had a large cranial opening due to a cancerous tumor (see Harris & Almerigi, 2009).
By far the most comprehensive functional stimulation mapping of the human cerebral cortex was by Wilder Penfield in the 1930s and 1940s (see Penfield & Jasper, 1954). Penfield was a Canadian neurosurgeon who used electrical stimulation of cortical structures to identify functional brain areas in conscious patients (with only local anesthesia) who were undergoing surgery for epilepsy or other afflictions. This facilitated identification of epileptic foci and allowed the surgeon to avoid critical functional areas in neurosurgical procedures. These studies supported the detailed mapping of sensory and motor cortical areas, and the disproportionate size of some body part presentations (e.g. large finger and face areas), which are often referred to as the sensory and motor homunculi. Penfield also identified areas associated with language and other cognitive and affective processes.
Although Penfield primarily focused on the cortical surface, parallel developments were emerging from deep brain manipulations. In 1937 James Papez outlined a limbic circuit purported to be the neural system underlying emotion (Papez, 1937). About that same time, Walter Hess had developed methods for the implantation of chronic depth electrodes that could be stimulated in waking organisms. Notably, he and his students identified a coherent limbic network, including the amygdala, hypothalamus, and midbrain central gray (all within or related to the Papez circuit) from which autonomic and behavioral ragelike reactions could be elicited on stimulation (Hess, 1957). Conversely, Kluver and Bucy (1938) described a syndrome resulting from amygdala lesions that included a predominant taming effect, along with a variety of other behavioral changes. Soon thereafter, the discovery that depth brain stimulation could be rewarding, for example, in the hypothalamus and septal area (Olds & Milner, 1954), and/or could evoke a range of motivated behaviors, such as feeding and drinking (Doty, 1969; Valenstein, 1975), ushered in the contemporary focus on the limbic system involvement in emotional and motivational processes, and the use of depth stimulation in the treatment of a range of medical conditions (to which we will return).
For his early work on stimulation, the autonomic nervous system, and the diencephalon, Hess was awarded the Nobel Prize in Physiology or Medicine in 1949. He shared this prize with Egas Moniz, a notable Portuguese neurologist, who developed the technique of cerebral angiography. One of his less lofty contributions, however, was the deployment of psychosurgery (frontal leucotomy or lobotomy) for the treatment of psychiatric conditions (see Valenstein, 1973). To be fair, it should be noted that many scientists and physicians at the time truly believed that such an approach could be highly effective. Through subsequent developments, however, including the efforts of Walter Freeman in the United States (who is estimated to have performed his version of frontal lobotomy on tens of thousands of people), it became clear that this approach was horrific and ineffective (Valenstein, 1973). Although simple sensory and motor functions can be highly localized, more complex behavioral processes are generally more widely distributed, and are not organized in a fashion where specific symptoms arise from localized foci and thus can be “cured” by a focal brain injury. Indeed on the basis of cortical lesions in animals, Karl Lashley (1950) argued that cognitive functions are widely represented in all cortical areas (principle of equipotentiality) and that the deficit after cortical injuries is proportional to the area of the cortex destroyed, rather than its specific location (principle of mass action).
From the ashes of psychosurgery, however, arose the phoenix of functional neurosurgery (Lozano & Gildenberg, 2009), supported by the effectiveness of depth brain stimulation in many medical and psychopathological conditions. Psychosurgery is a neurosurgical procedure to alter a psychological state or process. But, as already noted, such states and processes rarely have a punctate central representation. In contrast, functional neurosurgery is a procedure designed to eliminate or otherwise mitigate a neurological dysfunction (e.g. epilepsy), which may have psychological or other sequelae. The approach here is to resolve the neurological disorder, and if that improves a psychiatric condition, all the better.
An early example of this approach was the work of Vernon Mark and Frank Ervin in the late 1960s (Mark & Ervin, 1970). Mark was a Harvard neurosurgeon and Ervin was a psychiatrist. They were interested in the potential contribution of temporal lobe (amygdala) epilepsy in cases of inexplicable and uncontrollable outbursts of aggression – what they termed the dyscontrol syndrome. One of their patients, Julia, was a twenty-one-year-old female with a history of epilepsy (her so-called racing spells) and aggressive outbursts (including the stabbing of a nurse). Surface electroencephalographic recordings revealed an epileptic focus in the amygdala. Depth stimulation/recording electrodes were implanted into the area. A focus was found from which stimulation elicited an aggressive outburst. Bilateral lesions at this locus yielded a dramatic reduction in epileptic episodes and associated aggression. This is an example of how correcting a neurological abnormality (an epileptogenic focus) could yield secondary benefits in the psychiatric/behavioral domain. We will return to the issue of brain stimulation and functional neurosurgery later.

Recording the Brain’s Activity
X-rays were first described by Wilhelm Conrad Rontgen (1845–1925) in 1895. They were mysterious and controversial. The eminent British physicist Lord Kelvin described them as a hoax. An X-ray image of Rontgen’s wife’s hand showed the hand’s skeletal structure with her wedding ring clearly outlined. That first radiographic image generated excitement among the scientific and medical communities and the general public (Jackson, 2011, p. 118). In 1986, the psychologist Hugo Munsterberg published a description of X-rays in the journal Science. While invaluable in the diagnosis and treatment of skeletal injuries, they were of limited use in revealing the body’s soft tissues, including the brain.
An alternative approach was to record the brain’s electrical activity, which presented a major challenge in view of the low amplitude of the signals. In 1929, however, German psychiatrist Hans Berger (1873–1941) announced to the world that:
He had been able to record weak electrical currents generated in the brain without opening the skull and to depict them graphically on a strip of paper. Berger labeled his recording the Electroencephalograph (EEG).
(Berger, 1929/1969)

EEG activity changed according to the functional status of the brain. Different EEG rhythms were associated with anesthesia, sleep, hypoxia, and diseases such as epilepsy (La Vaque, 1999).
The surface recording electrodes Berger used were too large to allow detailed topographic studies of the brain. In 1936 William Grey Walter, a British engineer and neurophysiologist, used an array of smaller electrodes pasted on the skull and high-gain amplifiers to record electrical activity in localized areas of the brain. His recordings from the occipital lobe showed a brain rhythm of 8–14 cycles per second, which desynchronized when a visual stimulus was presented. That brain rhythm was labeled alpha. When his subjects performed mental tasks such as mental arithmetic, alpha was replaced by a faster, lower amplitude brain rhythm labeled beta, a putative metric of arousal or activation.
In this regard, Elizabeth Duffy had long emphasized the activation or energy mobilization component of emotion and the relation between the associated arousal and behavior (see Duffy, 1962). She proposed that arousal could be assessed by electrodermal (EDA) or EEG measures. Donald Lindsley (1951), in particular, emphasized the EEG correlates of activation (decrease in low frequency alpha activity and an increase in low amplitude, high frequency beta activity). Lindsley’s concepts were heavily influenced by the earlier findings of Moruzzi and Magoun (1949) that stimulation of the brainstem reticular formation could induce a pattern of EEG activation. In the same volume, Lindsley, Bowden, and Magoun (1949) reported that lesions of the brain stem reticular formation resulted in chronic sleep-like pattern of EEG and electromyographic (EMG) measures. These studies on the reticular formation lent a putative physiological substrate to the arousal construct.
We will return to these early historical perspectives later.
Emergence of Professional Neuroscience Organizations
As already described, there had been a long history of studies in neuroanatomy, neurophysiology, and neurology of relevance to behavior, although the formal emergence of disciplines related to contemporary behavioral neuroscience would await the turn of the twentieth century. The American Psychological Association (APA) had been founded in July 1892 at Clark University, with G. Stanley Hall as its first president (see APA, n.d.). Although originally comprised of only a small group of about thirty, by 1916 there were over three hundred members. An early journal relevant to the emergence of behavioral neuroscience was the Journal of Animal Behavior, founded in 1911 by Robert M. Yerkes, who would later go on to serve as president of the APA in 1917. The term “psychobiology” is thought to have been first used in its modern sense by Knight Dunlap in his 1914 book An Outline of Psychobiology (see Dewsbury, 1991). Dunlap was also the founder and editor (in 1917) of the journal Psychobiology, and would also go on to become the president of the APA in 1922. In 1921, the Journal of Animal Behavior and the journal Psychobiology merged into the Journal of Comparative Psychology, published by the APA. In 1947, it was renamed the Journal of Comparative and Physiological Psychology.
During World War II, the APA merged with other psychological organizations to broaden its scope to include applied psychological disciplines, and it developed a new divisional structure. Nineteen divisions were approved in 1944 (see Dewsbury, 1997). The Division of Physiological and Comparative Psychology (Division 6) was initially short-lived (1944–1948), but one of its presidents, Clifford Morgan, penned the first textbook on physiological psychology (Morgan, 1943). Division 6 was reestablished in 1963, and in 2015 became the Society for Behavioral Neuroscience and Comparative Psychology. In 1982, its flagship journal, the Journal of Comparative and Physiological Psychology was split into Behavioral Neuroscience and the reinstated Journal of Comparative Psychology. Other APA divisions are also relevant to behavioral neuroscience, including Division 38 (Society for Health Psychology), Division 28 (Psychopharmacology and Substance Abuse), Division 40 (Society for Clinical Neuropsychology), and Division 55 (American Society for the Advancement of Pharmacotherapy). This cross-divisional structure within the APA reflects the broad interdisciplinary nature of behavioral neuroscience and its relevance to broad areas of psychology.
Another professional association with relevance to behavioral neuroscience is the American Psychosomatic Society (see APS, n.d.). In 1939, the National Research Council initiated a new journal, Psychosomatic Medicine, in an effort to encourage collaboration among the medical specialties, psychology, and the social sciences. In 1942, the advisory board of the journal voted to establish the American Society for Research in Psychosomatic Problems. In 1948, the Society’s name was changed to the American Psychosomatic Society, with Psychosomatic Medicine: Journal of Biobehavioral Medicine as its official publication.
Other early professional associations include the Society for Psychophysiological Research (SPR). Psychophysiologists are especially interested in the reciprocal relations between psychological and physiological processes, including psychosomatic functions and disorders. In 1954, the psychologist Albert Ax began distributing The Psychophysiology Newsletter, dealing with methods and other issues relevant to psychophysiology, to about fifty colleagues. In 1959, this group sought their own association, and in 1960 the Society for Psychophysiological Research was established (see Stern & Fetzner, 1996). Ax continued to publish The Psychophysiology Newsletter until the Society began publishing their flagship journal, Psychophysiology, with Ax as editor. Since that time, Psychophysiology has become one of the most influential and widely cited psychology journals. A sister organization, the International Organization for Psychophysiology, was established in 1982, and since 1983 has published another high-quality journal, the International Journal of Psychophysiology.
In this same era, some more research-oriented factions in the APA broke away and established new organizations, due to the perception of a relative dominance of clinical psychology in the APA. These include the Psychonomic Society (1959) with a primary emphasis on experimental psychology (see Dewsbury & Bolles, 1995). The Psychonomic Society publishes a number of journals relevant to neuroscience; the most focused was Physiological Psychology, established in 1973, with the name changed to Psychobiology in 1987, and reorganized in 2001 to the journal Cognitive, Affective, & Behavioral Neuroscience.
By far the largest neuroscience organization of physicians and scientists is the Society for Neuroscience (SfN), with close to forty thousand members. In 1960, the International Brain Research Organization (IBRO) was established to foster interactions and communications among neuroscience organizations, and Neuroscience became its official journal (see IBRO, n.d.). In 1965, the National Academy of Sciences created a committee on Brain Sciences to respond to an associated call for a global survey of brain research. In 1969, this committee, then chaired by the Rockefeller University professor and psychologist Neal E. Miller, accepted the constitution and bylaws submitted by Ed Perl of the executive group, and the Society for Neuroscience was established (Myers, 1970; see also SfN, n.d.). SfN originally began publishing a newsletter in 1970, and published the first edition of the acclaimed Journal of Neuroscience in January of 1981.

Other Related Neuroscience Disciplines
Although the term “cognitive neuroscience” was introduced by George Miller and Michael Gazzaniga as early as 1976 (see Gazzaniga, 1984), precursors can be found in the fields of neuropsychology, psychobiology, experimental psychology, and computer sciences, among other disciplines. The modern development of this discipline was likely retarded by the prevailing behaviorism of the first half of the twentieth century. Skinner (1950), for example, eschewed “any explanation of an observed fact which appeals to events taking place somewhere else, at some other level of observation, described in different terms, and measured, if at all, in different dimensions. … The most characteristic (of this type of explanation) is to be found in the field of physiological psychology” (p. 193). That perspective largely gave way to the progressive mid-twentieth century cognitive revolution. Developments during the late 1980s and the 1990s further catapulted cognitive neuroscience into the mainstream. The Journal of Cognitive Neuroscience was founded in 1989, published by MIT Press and the Cognitive Neuroscience Institute. Other significant developments included the emergence of brain imaging methods (Posner & Raichle, 1998) and the establishment of the Cognitive Neuroscience Society (CNS). The CNS was founded in 1994 by a committee of psychologists and neuroscientists, headed by Michael Gazzaniga (see CNS, n.d.).
Social neuroscience, as a formal discipline, developed rather recently, although earlier precursors can be found, for example, in social psychophysiology (see Cacioppo, 1982), early work on hormones and social attachment (see Insel, 1992; Young, 2015), and early studies of physiological contributions to emotion (Schachter & Singer, 1962). The term “social neuroscience” had been previously used, but it was formalized in 1992 in an American Psychologist piece by John Cacioppo and Gary Berntson (Cacioppo & Berntson, 1992). There are now two major international social neuroscience societies. One is the Social and Affective Neuroscience Society, which was founded in 2008. The other is the interdisciplinary Society for Social Neuroscience, which was established in 2010 by an international group led by John Cacioppo and John Decety (see S4SN, n.d.). The journal Social Neuroscience has been published by Taylor & Francis since 2006, and it is now published in association with S4SN. Another highly rated journal in this area is Social Cognitive and Affective Neuroscience, published by Oxford University Press.

The Conceptual Evolution of Contemporary Perspectives
Space does not allow a comprehensive overview of the current status of the contribution of neuroscience to psychology, but a few examples may serve to illustrate its broad applicability. These examples also illustrate the evolution of knowledge and theory from historical to contemporary perspectives.
Arousal. As discussed above, the concept of a unitary, reticular formation-based arousal system had considerable appeal historically. This view is no longer viable, however, and the emergence of contemporary perspectives illustrates a general historical trend in behavioral neuroscience from simple, global theories and models to a focus on more complex, multifactorial, and interactive neurobehavioral systems. The notion of a unitary general arousal dimension began to unravel in the early twentieth century. Bremer (1935) had reported that high-level brainstem sections (the “cerveau isole”), which isolated the brainstem reticular formation from higher neural systems, resulted in a chronic EEG comatose state. This was consistent with the Ascending Reticular Activating System (ARAS) arousal model. Subsequently, however, Batini et al. (1958) found that a lower brainstem section (at a pontine, pretrigeminal level) yielded a chronic awakelike EEG pattern. This suggested that in addition to the arousal effects of the rostral brainstem there may be a more caudal inhibitory, sleep-inducing system, at lower levels. From this vantage, sleep may not simply reflect an absence of ARAS arousal.
Moreover, EEG studies suggested that there may be distinct sleep states. In 1951, Eugene Aserinsky at the University of Chicago attached EEG electrodes to the scalps of sleeping subjects. He also recorded activity from muscles controlling eye movements. As his subjects slept Aserinsky observed changes in both records. Initially he described the eye movements as “jerky” but changed the term to “rapid.” In 1952 Aserinsky coauthored a paper with his advisor Nathaniel Kleitman (1953) in Science describing for the first time rapid eye movement (REM) sleep. Subsequently, Aserinsky, Kleitman, and William Dement established the relation between REM sleep and dreaming.
Other issues also arose with the ARAS construct, as various measures of arousal do not always cohere. Feldman and Waller (1962), for example, reported dissociation between electrocortical and behavioral aspects of arousal. They found that lesions of the reticular formation led to a persistent sleep/comalike EEG pattern, as previously observed, but signs of behavioral arousal could recover. In contrast, lesions of the posterior hypothalamus yielded a persistent behavioral coma, but EEG arousal could still be observed. In further contrast to the monolithic ARAS construct, it soon became apparent that multiple arousal systems exist.
Robbins and Everitt (1987) reported important differential influences of ascending noradrenergic, dopaminergic, serotonergic, and cholinergic arousal systems on a range of behavioral processes. Gary Aston-Jones emphasized the importance of a circuit from the nucleus tractus solitaries, the nucleus paragiagantocellularus, and the noradrenegrgic projections from the locus coeruleus in cortical and emotional arousal, attention, and anxiety (Aston-Jones et al., 1996). This network, along with visceral afferents and other ascending projections are relayed to the basal forebrain cholinergic system, which in turn regulates cortical activity, attention, emotional reactivity, and cortical information processing (Berntson, Sarter, & Cacioppo, 2003). Current understandings of brain sleep/arousal systems include the recognition of contributions from cholinergic, monoaminergic (noradrenergic, serotonergic, dopaminergic, and histaminergic), glutamatergic, GABAergic, and orexinergic systems, as well as others (see Saper & Fuller, 2017). Although we have progressed dramatically from the monolithic ARAS construct, this progress does not diminish the important historical contributions from early researchers and theories.
Psychosomatics. The field of psychosomatic medicine offers another example of the intellectual development and evolution of behavioral neuroscience. Again, this progress was characterized by transitions from rather general and simplistic theories to complex multidimension models that entail interactions among physiological, behavioral, and emotional factors and processes. An early contribution to the psychosomatic literature came from the work of Jean-Martin Charcot in the mid-nineteenth century. Charcot has been considered the father of French neurology and was known for his studies of hypnosis and hysteria. One of Charcot’s colleagues (Féré, 1988) documented a change in the electrical resistance of the skin (to a small imposed electric current) reflecting a decreased skin resistance in response to emotional states, presumably related to hysterical symptomatology. These electrodermal responses (EDRs) were subsequently shown to arise from sympathetic innervation of the eccrine sweat glands. Walter Cannon’s later studies on the sympathetic and parasympathetic branches of the autonomic nervous system (ANS), and their role in homeostasis, set the stage for the early conception of the opposing branches of the ANS and their reciprocal central regulation (see Cannon, 1932).
This, in turn, presaged early theory of psychosomatic disorders, associated with the concept of autonomic balance. Eppinger and Hess (1915) employed a number of autonomic manipulations that were designed to selectively activate the sympathetic or parasympathetic system. These included standard clinical and laboratory manipulations and pharmacological challenges. These authors reported that some people (termed “vagotonics") showed larger parasympathetic reactions and others (“sympathicotonics”) stronger sympathetic responses. Moreover, they reported that these two classes of individuals were more vulnerable to specific, associated patterns of psychosomatic symptomatology. Sympathicotonics were said to be more likely to suffer from conditions such as hypertension or Reynaud’s disease (sympathetically mediated vasoconstriction of the hand), whereas vagotonics were more likely to develop disorders such as asthma or vasovagal syncope (fainting).
This autonomic balance model had some intuitive appeal. It afforded a parsimonious account of psychosomatic symptomatology based on a constitutional disposition, reflected by an individual difference characteristic in autonomic control, and it was in accord with the early model of reciprocal autonomic control. Unfortunately, both of these basic tenets proved to be specious. It was subsequently found that vagotonia and sympathicotonia are not categorical individual difference variables, but that autonomic balance was more or less normally distributed across the population.
Moreover, Lacey and Lacey (1962) found that while there does appear to be a degree of individual response stereotypy, this is not always characterized by simple sympathetic/parasympathetic differentiations. Rather, people may show individual patterns of reactivity across response domains that may include both sympathetic and parasympathetic determinants. It is now clear that the sympathetic and parasympathetic systems are not always reciprocally controlled, but may show independent activations and even coactivation (Berntson, Cacioppo, & Quigley, 1991). Moreover, it is now recognized that there may be both stimulus and contextual determinants of these response patterns (Norman, Berntson, & Cacioppo, 2014).
Exaggerated sympathetic or parasympathetic tonic or phasic reactivities continue to be considered as potent contributors to psychosomatic symptomatology. Enhanced parasympathetic activity contributes not only to vasovagal syncope, in accord with Eppinger and Hess (1915), but can also be a major contributor to asthma, through autonomic, neuroendocrine, and neuroimmunologic mechanisms that are increasingly being clarified (Miller, Chen, & Cole, 2009). Conversely, sympathetic hyperactivity remains a determinant of hypertension, and exaggerated phasic sympathetic tone is a known contributor to what has been variously referred to as Takosubo cardiomyopathy, myocardial stunning, or left ventricular apical ballooning (Wittstein, 2016). The latter presents as a myocardial ischemia (heart attack), but does not show the typical enzyme signatures nor the extensive myocardial ischemia of a heart attack. It is often associated with a stress reaction, such as the loss of a loved one, or something as seemingly innocuous as a surprise birthday party. This condition can generally be clinically resolved if the source of the stress is resolved. The New York Times coined the phrase “broken heart syndrome” for this condition in a report on an earlier Wittstein paper that was published in the February 10, 2005, issue of the New England Journal of Medicine, published just before Valentine’s day. This designation has since appeared widely in the clinical cardiology literature.
Although autonomic abnormalities can contribute to psychosomatic disorders, the emerging field of psychoneuroimmunology has implicated a much broader range of systems and their interactions in psychosomatic relations (Kusnecov & Anisman, 2013). It is now recognized that there are extensive connections and reciprocal interactions between central neural substrates underlying cognitive and affective processes, the autonomic nervous system, the neuroendocrine system, and the immune system. One notable finding emerging from this area is that social and psychological factors are powerful determinants of health and disease. Social isolation, for example, contributes to all-cause mortality and morbidity comparable to physiological factors such as obesity, smoking, and lack of exercise (House, Landis, & Umberson, 1988).
Other contemporary developments: Localizationism revisited. A number of recent developments have converged to clarify the historical debate concerning the localization of function. From the work of Penfield and others, as already discussed, primary sensory and motor systems show rather precise topographic representations, although secondary and tertiary sensorimotor systems are more broadly organized. Complex and integrative cortical/cognitive processes are even more diffusely represented. This does not support Lashley’s principles of equipotentiality and mass action, however, as distributed cortical systems may remain highly specific. Diverse cortical areas are highly interconnected by white matter (nerve fiber) pathways, but specific circuits exist within this complex interconnectivity.
Brain imaging methods such as functional Magnetic Resonance Imaging (fMRI) and positron emission tomography (PET) have revealed widespread, but differentiated, circuits are often involved in distinct cognitive processes (Posner & Raichle, 1998). This is also consistent with electrophysiological recording studies that reveal coupled, synchronized activity across broad but defined cortical–cortical pathways during specific cortical–cognitive processes. The emergence of brain imaging methods has been especially influential in the development of cognitive and social neuroscience, as they permit an anatomical mapping of complex behavioral/cognitive processes. Although this information, in and of itself, does not necessarily offer a meaningful understanding of the neural processes underlying behavior, in conjunction with well-designed and controlled behavioral paradigms, brain imaging studies can be highly informative. For example, the pattern of brain activation to social distress (anterior cingulate cortex activation) is highly similar to that seen in response to physical pain, suggesting a common or at least overlapping substrate for these processes (Eisenberger, Lieberman, & Williams, 2003; Eisenberger, Jarcho et al., 2006).
In contrast to cortical systems, there may be greater focal representations of subcortical behavioral networks for certain emotional and motivational processes. The mesolimbic dopamine system, for example, terminating in the nucleus accumbens, appears to be a central integrator of pleasure and reward (Berridge & Kringelbach, 2015). Inputs to this system underlie the rewarding self-stimulation of brain sites as reported by the early studies of Olds and Milner (1954). It also represents the “final common pathway” for many rewarding effects, including those of the opiates and cannabanoids, as well as those associated with social interactions. Food reward is also dependent on this dopamine system. Despite the early brain-stimulation studies that suggested a localized lateral hypothalamic “feeding center,” control of food intake is far more complex than these early studies suggested. It is now recognized that there are multiple metabolic, neuroendocrine, gustatory, and autonomic regulators of hunger and food intake (Keesey & Powley, 2008).
In accord with the earlier studies of Hess and colleagues in animals, considered earlier, a relative subcortical localization is also apparent for aspects of agonistic/aversive/aggressive systems in humans. Figure 3.1 illustrates areas implicated in human violent aggression. Note that in addition to the hypothalamus and amygdala, as identified earlier by Hess (1957) in animals, the medial prefrontal cortex appears to be an important regulator of emotion and affect. This area may also play a role in animals, but may be particularly important in humans, in view of our greater emotion regulatory capacity. The prefrontal cortex is also a system that appears to regulate a broader range of affective processes, including the response to pain and to social distress (Eisenberger, Lieberman, & Williams, 2003).
Figure 3.1 Areas implicated in aggression. These include the amygdala, hypothalamus, and midbrain central gray (dark gray) in accord with the earlier animal studies of Hess (1957), and overlapping hypothalamic and amygdalar areas implicated in human violent aggression (white), but also including the prefrontal cortex, which may be especially important in human emotion regulation.

(see Wolf & Koenigs, 2015)

These localized areas offer potential functional neurosurgical target sites. As already discussed, however, psychosurgical lesion interventions targeted to areas implicated in behavioral regulation have not proven to be generally useful and may often be more detrimental than beneficial. This is likely related to the fact that a given target area may be involved in a wide range of behavioral processes beyond that which is targeted. Moreover, focal lesions within a distributed system may be largely ineffective in altering the target process, as other areas may maintain that process. Consequently, efforts to change a behavioral process by lesioning a focal “behavioral” substrate have been notoriously ineffective. But, as already noted, a more specific lesion strategy, representing a functional neurosurgical approach, may be more effective. In these instances, such as the case of Julia discussed earlier (Mark & Ervin, 1970), a focal lesion designed to mitigate a neurological abnormality (such as an epileptic focus) may be more effective. This is not because it was targeted primarily to change behavior, but to eliminate an abnormal focus that secondarily may have led to maladaptive behavior.
One limitation with conventional neural lesions is that they are permanent, so that if a lesion is ineffective, or worse yet, yields detrimental effects, it may be irreversible. A striking illustration is the case of HM (see Dittrich, 2016). HM suffered from severe intractable seizures, of apparent temporal lobe origin, resulting from an accidental head injury. In an attempt to eliminate the epileptic foci, a neurosurgeon, William Beecher Scoville, removed the anterior portion of HM’s temporal lobes bilaterally. Although the surgery did reduce the seizures, the cognitive cost was incalculable. HM was unable thereafter to acquire new substantive memories. It is now recognized from a variety of studies, that the hippocampus, within the temporal lobe areas removed in HM, is important for the consolidation of new memories.
An alternative functional neurosurgical approach to lesions is depth brain stimulation, which can be carefully titrated, or discontinued if ineffective. This approach has proven highly effective in treating many medical and psychological conditions. The US Food and Drug Administration (FDA), for example, has approved neural-stimulation approaches for intractable epilepsy and treatment-resistant depression, as well as a variety of motor disorders (e.g., Parkinson’s disease). It is also under study for its potential utility in a range of other psychopathological conditions. Brain stimulation represents one viable functional neurosurgical approach to treatment that is in keeping with contemporary knowledge and standards of care.


Summary and Overview
Tremendous progress has been made in the development of behavioral neuroscience. From the prevailing behaviorism of the 1950s, which eschewed studies of the brain and behavior, neuroscience now is widely represented in all areas of psychology. A major conceptual historical trend in behavioral neuroscience is the evolution from unitary, simple explanatory concepts to the recognition that psychological processes are based on multiple complex interacting systems in neurobehavioral mechanisms, that extend across behavioral, physiological, endocrinological, cellular, and molecular domains. At present, it may not be possible to bridge all of these levels of analysis/organization in studies of a given behavioral process. Indeed it may be more efficient and practical to focus on a more limited set of determinants within a broader conceptual multilevel system. The ultimate understanding of psychological processes across broad levels of organization and analysis, from the behavioral to the cellular, remains a goal worth striving for.
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4 Sensation and Perception
Linda M. Bartoshuk
Any account of the history of sensation and perception must rely on the classic Sensation and Perception in the History of Experimental Psychology written by Edwin Boring (1886–1968) in 1942 as a companion piece to his monumental History of Experimental Psychology (Boring, 1929). Boring began with philosophy (“knowledge comes to the mind through the avenues of the senses”), took us through the Fall of Rome and the preservation of science by way of Arabic scholars, and led us through the labs of the nineteenth century that pioneered sensory physiology and psychology. This chapter relies on Boring’s book but updates and extends his observations and corrects a rare error of Boring’s that led to a decades-long myth about taste.
Sensation
Greek Philosophers
The identification of the Greek philosopher Thales (624–546 BCE) as breaking with the ancient tradition of explaining natural phenomena in terms of the supernatural is credited to Aristotle (Lloyd, 1970). Thales did not accept mythological explanations for natural phenomena but rather looked for explanations within the natural world.
Many of the Greek philosophers after Thales wrote about sensory experience. Unfortunately, only fragments remain of much of that work. The Greek philosophers we know best are Socrates (470–399 BCE), Plato (437–347 BCE), and Aristotle (384–322 BCE). Socrates’s contributions survive from accounts of him written by Plato, his student. Plato founded his Academy in Athens in about 387 BCE. The Academy was modest by modern standards; it was essentially a gathering of scholars outside the walls of the city. Importantly, it is known to have included women.
Artistotle, a pupil of Plato, tutored Alexander the Great. Aristotle commented on earlier scholars as well as providing his own observations in De Anima (On the Soul) and De Sensu et Sensibilibus (On Sense and the Sensible). Theophrastus, a student of Plato and colleague of Aristotle, in his De Sensibus (On the Senses) also described and criticized the work of earlier scholars. Translations and discussions of the sensory ideas of these Greek philosophers have been provided by Beare (1906) and Stratton (1917).
Some of the ideas of the Greek philosophers survived for a considerable time. In particular, one prominent idea was the suggestion that our senses provide an accurate picture of the world around us. For example, Empedocles (490–430 BCE) argued that objects give off effluences that enter pores in sensory organs. These effluences vary such that they can only enter a sense organ if they are the correct size and shape. This hints at a direct correspondence between an object and the sensation it generates; however, this is disputed by modern neuroscience. We now know that the peripheral and central nervous systems can alter information considerably while processing it.
Understanding of the nervous system was initially impaired because human dissections were culturally unacceptable to the ancients (dead bodies were thought to be a source of pollution) although animal dissections were not. However, Herophilus (335–280 BCE) and Erasistratus (304–250 BCE) did dissect human cadavers. Why? Heinrich von Staden, a classical scholar who is an authority on ancient science, argues that these two lived in Alexandria, a center of scientific learning where innovation and new philosophical thinking made human dissection culturally acceptable for a time. Herophilus and Erasistratus were the last to dissect humans for centuries, possibly because of the emergence of a new view of medical thought. Among other arguments, alterations due to death were said to alter the body and so make dissections useless. This new view of medicine concentrated on analyzing texts from the past and criticizing the views of earlier authors rather than doing original work (Von Staden, 1992).
Aristotle considered the study of animals crucial to the study of nature and he performed animal dissections. We associate Aristotle with the five senses (vision, audition, olfaction, taste, touch), but he actually believed in four; he included all the skin senses (touch, temperature, pain) as part of touch and included taste as part of touch as well since taste substances touch the tongue (Beare, 1906). Before Aristotle, Democritus (460–370 BCE) had argued for differences among the “atomic shapes” that make up taste stimuli. For example, he described sweet atoms as “round and large,” while bitter atoms were “small, smooth, and spherical … with hooks attached.” This is reminiscent of modern theories of sweet and bitter based on molecular structure.
Aristotle’s commentaries include observations that still fascinate psychologists. For example, he described a tactile illusion:
If we cross the fingers, one object placed between them so as to touch both their adjacent surfaces appears as if two.
(Beare, 1906, p. 201)

This illusion is still discussed today (e.g., see Rogers-Ramachandran & Ramachandran, 2008; Tinazzi et al., 2013). In another example, Aristotle argued that there are two kinds of odors. One kind relates to foods:
Animals find the odour of food pleasant when they have an appetite for the food itself. When they are satisfied and want no more food, they cease to feel the odour of it pleasant. … But there is a different class, viz. that of odours which are per se agreeable or disagreeable, as for example, those of flowers. … These latter odours are perceptible to man, and man only, as agreeable or disagreeable. Other animals perceive only those of the former kind.
(Beare, 1906, p. 156)

Modern experts argue about whether or not all pleasure from olfaction is learned. Artistotle’s observations hint that floral odors may not require learning but produce innate pleasure.
Theories of sensation among the Greek philosophers attempted to link the senses to the four elements (fire, water, air, earth) that were thought to make up all of nature, but there was considerable argument among them about how to do this. For example, as early as Alcmaeon (fifth century BCE), it was known that pressing on the eyeball produced a sensation of light. This led Alcmaeon to argue that the eye contained fire that played a role in how visual impressions entered the eye. The eye was also known to contain water and air, so others incorporated these into their theories of vision.
With regard to taste and smell, the Greeks made an error that was to reverberate for centuries. To them, food in the mouth stimulated taste and flavor. Inhaling odors from the environment stimulated smell. In reality, inhalation explains only part of olfactory experience; volatiles (gaseous compounds) emitted by odorous objects are inhaled with air and produce olfactory sensations. This is what we commonly call smell (orthonasal olfaction to be technical). However, the Greek observers did not realize that the volatiles in foods are released in the mouth by chewing. Those volatiles travel up behind the palate and into the nose from the rear. The modern term for this is “retronasal olfaction.” Retronasal olfaction is responsible for flavor; taste and flavor are actually very distinct. Since this was unknown at the time, the Greeks attributed the retronasal olfactory sensations to the tongue. This mistake was not corrected until 1812 when William Prout (1785–1850), who was to become a famous physician but was then a medical student, wrote an anonymous essay (Prout, 1812). W. H. Brock, a historian of chemistry, identified Prout as the mysterious author of the essay (Brock, 1967).

Fall of the Roman Empire, and Arabic Scholarship during the Middle Ages
Galen (129–c. 200 CE), a Greek physician who lived during the early part of the Roman Empire, dissected animals; as already noted, human dissection was culturally unacceptable at that time. He believed that dissection of the Barbary macaque monkey would provide information sufficiently similar to humans to be useful. He knew that nerves originated from the brain rather than the heart (as Aristotle believed). However, he believed that nerves were hollow tubes through which spirits moved.
As the Roman Empire declined, scientific thought transferred to Arabic scholars who translated the contributions of the Greeks and Romans but also translated works from India and China. All of these traditions informed their original work. Avicenna (980–1037), one of the most important scholars of that age, wrote The Canon of Medicine. This text was used in universities up to the sixteenth century. An example of Avicenna’s challenges to Galen is his treatment of pain. Galen argued that injuries were the only source of pain. Avicenna extended this to include changes in organs as well as injuries and described 15 types of pain with terminology that modern authorities (Tashani & Johnson, 2010) describe as similar to those in the McGill Pain Questionnaire (Melzack, 1983).

Reemergence of Human Dissections: The Beginnings of Sensory Anatomy and Physiology
Andreas Vesalius (1514–1564), a Flemish anatomist and physician, is considered to be the founder of modern human anatomy. He dissected human cadavers and his De Human Corporis Fabrica, published in 1543, was considered to be revolutionary in its accurate depictions of human anatomy. Interestingly, some of his contemporaries argued that any differences between the anatomy of Galen and that of Vesalius must mean that human anatomy had changed during the intervening years. Such an attitude is hard to imagine today. However, the progress in anatomy notwithstanding, the idea that nerve signaling depended on electricity was still a couple of centuries away.
Luigi Galvani (1737–1798), who discovered animal electricity, studied medicine and philosophy at the University of Bologna. He is famous for his (accidental) observation that an electric spark caused the leg muscles of a frog to twitch. Galvani used a variety of methods to produce the electric spark, but perhaps the most dramatic was lightning. He attached the nerve of a fresh frog corpse to a metal wire pointed to the sky during a thunderstorm. When lightning struck, the frog’s leg twitched. This is said to have inspired the scene in Mary Shelley’s famous novel where Doctor Frankenstein used lightning to reanimate his monster (J. P. Johnson, 2011).

Nineteenth-Century Sensory Physiology: The German Labs
By the nineteenth century, the spinal nerves were known to consist of thirty-one pairs (right and left) that branched off the spine and connected with specific parts of the body. The twelve paired cranial nerves were known to connect the brain with sensory organs. However, there was an important new discovery, dating to 1810, in a self-published book by Charles Bell (1774–1842). Each spinal nerve had two roots: one sensory and one motor. Francois Magendie (1783–1855) discovered this independently in 1822 without knowing of Bell’s work. This discovery was not only of great importance for the study of sensation but also produced an acrimonious controversy over who was to get credit (e.g., see Berkowitz, 2014). Rather than declare Bell or Magendie the sole victor, the discovery is now called the Bell–Magendie law.
Johannes Müller (1801–1858) is the father of the doctrine of specific nerve energies. Müller was a physiologist. In 1826 he argued that sensory quality is determined by the pathway by which the sensation is produced. Thus, no matter how you stimulate a sensory nerve, the experience is always the sensory quality typical for that nerve. One of the examples of this is the same phenomenon that the Greek philosophers used to argue for fire in the eye. Gently press your closed right eye near your nose; you will see a light on the upper right of your visual field. Another example: stimulate your tongue with an anodal electrical current and you will taste sour. Incidentally, Müller did not believe that the speed of a neural signal could be measured with typical lab apparatus because he believed it would be near the speed of light.
Hermann von Helmholtz (1821–1894) was interested in physics, but he initially trained as a surgeon since this training was free thanks to the army, and Helmholtz’s family was not wealthy (Westheimer, 1983). Yet his interests motivated his research and he made very important contributions to the analyses of vision and audition. His breadth allowed him to examine the physics of the stimuli as well as the manner in which the physical energy was transduced by the sense organ. Helmholtz is credited with defining “modality” as “a class of sensations connected by qualitative continua” (Boring, 1942). In vision, colors fall along a wavelength continuum; in audition, sounds of different pitches fall along a frequency continuum. But what about touch, taste, and olfaction?
Incidentally, in 1850 Helmholtz first measured the speed of conduction of a nerve impulse using a frog. Helmholtz dissected the frog muscle with its sensory nerve attached. As we know from Galvani, shocking the nerve caused the muscle to contract. Helmholtz measured the conduction velocity of the nerve impulse by measuring the time the muscle took to contract when the nerve was stimulated in two different places. The difference in time between the two measures divided by the length of nerve between the two points gave the velocity. The value was about 25 metres (83 feet) per second, much slower than the speed of light.

The Emergence of Psychology
Wilhelm Wundt (1832–1920), called the first psychologist, studied briefly with Müller and then became an assistant to Helmholtz. Wundt founded the first laboratory devoted to psychology at Leipzig in 1879 and founded the journal Philosophische Studien in 1891. The last two volumes of that journal contained a Festschrift for Wundt’s 70th birthday. The American contributors (Angell, Cattell, Judd, Scripture, Pace) show the influence of Wundt on American psychology.
Two students of Helmholtz (Wundt and Holmgren, a Swedish physiologist) in turn produced two students (Kiesow and Öhrwall, respectively) who debated whether or not taste was a modality. Öhrwall concluded that the classic four basic tastes are actually four separate modalities because they do not fall on a continuum. Kiesow argued that taste qualities are analogous to colors because there are taste phenomena that are analogous to color phenomena (e.g., contrast) and so taste should be considered a modality. In fact, Öhrwall made the better argument, but Kiesow won, and we now consider taste a single modality. Kiesow’s views found their way into psychology textbooks, possibly because so many early textbooks were written by psychologists who visited Wundt’s lab in Leipzig.
In Boring’s summary of important research contributions, he gave particular attention to the work of another of Wundt’s students, David, P. Hänig (Hänig, 1901). Hänig, just as Kiesow, worked on the sense of taste. Hänig measured taste thresholds around the perimeter of the tongue. He was looking for different distributions for the thresholds of the four basic tastes. In that era, such a result would have been evidence for different physiological processes underlying the four tastes. Although this seems obvious to us today, it was not obvious in 1901. Hänig published the thresholds he measured in tables in Philosophische Studien. For some reason, Boring decided to plot Hänig’s data, but he made a peculiar decision. Rather than plot the thresholds, he plotted their reciprocals (1/threshold) and labeled the results “sensitivity.” In Hänig’s tables, the thresholds for sweet were lowest on the tip of the tongue and for bitter were lowest on the back of the tongue. Thus, in Boring’s plot the “sensitivity” for sweet was highest on the tip of the tongue and for bitter highest on the back of the tongue. Sadly, Boring’s “sensitivity” was not labeled properly, and his graph seemed to suggest that sweet was tasted only on the tip and bitter only on the back (Bartoshuk, 1993a, 1993b). In reality, the threshold differences that Hänig found were very small. Over the years subsequent writers did not bother with Boring’s plot and simply drew a tongue with sweet on the tip and bitter on the back. By the 1990s, the mistake was widely known. Nonetheless, in 1999 the bogus tongue map made it into the paper announcing the discovery of receptors for sweet and bitter, dimming what should have been one of the most exciting scientific discoveries in taste (Hoon et al., 1999).
William James (1842–1910), a Harvard professor, began teaching a psychology course in 1875 and set up a laboratory for teaching demonstrations. One of his students, G. Stanley Hall (1846–1924), was awarded the first PhD in psychology in America and did brief postdoctoral work with Wundt. Hall set up a psychology laboratory at Johns Hopkins University in 1883. Although it would seem that James deserves credit for the first psychology laboratory, most historical sources credit Wundt with the first laboratory because James’s laboratory was devoted to teaching and not original investigation. Great figures in history do not always admire one another. James’s letters are preserved in two volumes and are available through Project Gutenberg. On February 6, 1887, he wrote to his colleague Carl Stumpf about Wundt:
He aims at being a sort of Napoleon of the intellectual world. Unfortunately, he will never have a Waterloo, for he is a Napoleon without genius and with no central idea which, if defeated, brings down the whole fabric in ruin … whilst they make mincemeat of some one of his views by their criticism, he is meanwhile writing a book on an entirely different subject. Cut him up like a worm, and each fragment crawls … you can’t kill him all at once.
(James, 2012)

James is not widely associated with sensation and perception, but his classic text, The Principles of Psychology, has a famous quote about perceptual development:
The baby, assailed by eye, ear, nose, skin and entrails at once, feels it all as one great blooming, buzzing confusion.
(James, 1890, p. 488)

William Dember (1928–2006), a psychologist known for his work in perception, sees this quote as evidence of James’s interest in how the infant’s initial elementary sensations differentiate into the array of different modalities that characterize perception. James was also interested in visual illusions, including the moon illusion. For those of you who have not experienced it, next time you have a chance, compare the apparent diameter of the moon when it is near the horizon and when it is overhead. The moon looks much larger when near the horizon. Although Dember takes issue with James’s attempt to explain the illusion, he notes James’s belief, shared by modern experts, that visual illusions hold clues to important principles (Dember, 1990).

Twentieth Century: Code for Intensity
Edgar Adrian (1889–1977) (Lord Adrian after 1955) won the Nobel Prize in 1932 for his discovery of how nerve fibers carry information. This was the key to all of the subsequent understanding of how our senses function. This work, published in three papers, concluded:
The frequency of the impulses varies with the intensity of the stimulus, but the size of the individual action currents does not vary. There is therefore an all-or-none relation between the stimulus and the impulse.
(Adrian, 1926; Adrian & Zotterman, 1926a, 1926b, p. 483)

These impulses (called action potentials) convey sensory information. Intensity is determined both by the frequency of action potentials and by the number of nerve fibers carrying them.

Twentieth Century: Codes for Quality
The codes for sensory quality are different for each sense. For vision and audition, the two modalities for which the stimuli fall on a continuum, theories for how the stimuli were transformed into action potentials in the appropriate nerves, were first described very early, but the details of the processes were determined in the twentieth century. We begin with the senses for which stimuli do not fall on continua.
Touch. As noted earlier, Aristotle realized that the category “touch” contained several different qualitative sensations. Stevens and Green (1996) chronicled the development of thinking about touch. One of the most important developments was the discovery of sensory spots: some spots produced pain when touched with a needle, some produced pressure when touched with a stiff hair, and some produced warmth or cold when touched with a brass cone that could be warmed or cooled. Maps of these spots over the body were independent of each other. Max von Frey (1852–1932) associated these spots with specific receptors in the skin, but his associations did not hold up well with more research. However, von Frey hairs (a set of filaments that produce a range of forces to test the skin) became very popular with scientists studying the skin and are still used today.
One investigator, John Paul Nafe (1888–1970), argued against specialized skin receptors and suggested that skin sensations are produced by patterns across a population of nerve fibers. He argued that Helmholtz’s definition of “modality” should be “abandoned” (Nafe, 1929). This minor rebellion did not last long. The accumulation of information clearly reveals specialized receptors in the skin, but the skin senses are not explained simply by discrete receptors. Rather, as a modern expert puts it,
The sense of touch produces a number of distinct sensory experiences. Each type of experience is mediated by its own sensory receptor system(s).
(Klatzky, 2018, p. 460)

One of the fascinating features of the skin senses are the illusions that can be produced by interactions among them. One of the author’s favorites was described by Barry Green, a leader in modern studies of the skin senses. This illusion can be performed with three quarters. Put two of them in the freezer and hold the third in your hand. Place the three in a row on a table with the body temperature quarter in the center and the two cold quarters on the outsides. Place your index finger, middle finger, and ring finger on the quarters. All will feel cold. This illusion of cold by the middle finger is called “referral of sensation.” As Green describes,
localization of thermal stimulation is subject to modification by tactile stimulation.
(Green, 1977, p. 337)

Taste. The Greek philosophers recognized what we call the four basic tastes (sweet, salty, sour, and bitter), but throughout history some experts have suggested new taste qualities. For example, Wundt considered alkaline and metallic to be taste sensations. Even today there are advocates for a fat taste (oleogustus) and a protein taste (umami). Interestingly some of this debate stems from attributing a sensation to every receptor for chemicals that is in the mouth. We now know that receptors for chemical stimuli are found throughout the mouth and the gastrointestinal (GI) tract, but these receptors have different functions in different locations. For example, bitter receptors in the GI tract can slow down absorption and thus protect against the absorption of a poison (Jeon et al., 2008). With regard to fat and protein, fatty acids are components of fats, and glutamate is a component of protein. Although there are receptors for fatty acids and glutamate in the mouth, their real function is in the GI tract. Fats and proteins are broken down by digestion, which produces fatty acids and glutamate in the stomach where their receptors signal the brain that fats and proteins were in the food recently consumed. The brain is programmed to value fats and protein in the diet and so makes us like the taste and smell of the foods containing these substances. This liking is called a “conditioned preference.” That is, we learn to like fats and proteins. We do not learn to like the four basic tastes. We are born liking sweet and salty and disliking sour and bitter.
Carl Pfaffmann (1913–1994), working on his PhD in the laboratory of Lord Adrian at Cambridge University, was the first to record from a single taste nerve fiber (Pfaffmann, 1941). Pfaffmann got his master’s degree in psychology from Brown University, and he valued behavioral research throughout his career:
Indeed it can be said that without behavioral study, hand in hand with physiological and anatomical methods, one gets only a partial insight; telling where! and to some degree how! but not for what!
(Pfaffmann, 1974a, p. 420)

When Pfaffmann first recorded from taste fibers in the cat, he failed to find fibers responsive to the four basic tastes: sweet, salty, sour, and bitter. Rather, he found three types of fibers: (1) responsive to acid, (2) responsive to acid and sodium chloride (NaCl), and (3) responsive to acid and quinine. He found no responses to sugar. Pfaffmann concluded that taste quality must be coded as a pattern of responses across multiple nerve types. With time, Pfaffmann’s across-fiber pattern theory of taste quality met an end similar to Nafe’s pattern theory for touch. Additional data continued to show that taste fibers are not specific to a single taste quality, but they tend to respond best to one quality with lesser responses to others (Frank, 1973).
Pfaffmann dropped his pattern theory in favor of a labeled-line theory of taste quality. Frank’s data plus behavioral data from the squirrel monkey changed his mind (Pfaffmann, 1974b). The squirrel monkey likes sucrose better than fructose. However, recording from its whole chorda tympani taste nerve shows that fructose produces a larger response than sucrose. Why would the squirrel monkey prefer sucrose to fructose if the fructose is sweeter? The answer came from single fiber recordings of two types of fibers from the squirrel monkey that respond both to sucrose and fructose. One type responds best to sucrose with lesser responses to fructose and almost no response to NaCl (sweet-best). The other type responds best to NaCl, also responds quite well to fructose, but responds only a little bit to sucrose (NaCl-best). Pfaffmann concluded that the taste experienced from the sweet-best fiber is sweet, while that from the NaCl-best fiber is salty. When fructose is the stimulus, the message is sweet from the sweet-best fibers with a moderate amount of saltiness from the salty-best fibers. When sucrose is the stimulus, the message is sweet from the sweet-best fibers with only a little saltiness from the NaCl-best fiber. The squirrel monkey prefers the purer sweet taste of sucrose to the sweet/salty taste of fructose. The whole nerve response for fructose was greater because it contained both responses from the sweet-best and salty-best fibers.
By the way, Pfaffmann failed to find sweet fibers in the cat because there are not too many of them, but they do exist (Bartoshuk, Harned, & Parks, 1971). It turns out that taste fibers can respond to water, depending on what was previously on the tongue. Cat saliva makes water trigger the cat taste fibers that respond normally to sour or bitter. Thus, cats taste pure (distilled) water as sour/bitter. In early cat experiments, sugar was dissolved in water, and the sour/bitter taste of the water masked the sweet taste. If sugar is dissolved in artificial cat saliva (mostly salt), cats can taste sugar, and we can record from their sweet taste fibers. We have some taste fibers similar to those in the cat, but the sour/bitter water taste is less strong to us. However, if you taste distilled water, you may be able to taste the sour/bitter taste (Bartoshuk, McBurney & Pfaffmann, 1964).
Olfaction. Several experts have tried to create a list of basic smells, but none of the lists are satisfactory. In fact, if you are a chemist, you can create a new molecule that has a smell that no one on the face of the earth has ever smelled before. How can our olfactory systems be flexible enough to handle this? Two early theories about the stimuli for olfaction were the vibration theory and the theory of molecular structure (size, shape, functional groups). The vibration theory dates back to 1938; the theory has had its ups and downs, but a recent attack may finally be the last (Vosshall, 2015). The vibration theory maintains that odor molecules give off molecular vibrations and that these determine olfactory quality. Part of the difficulty this theory poses is that few have the scientific background to understand it. Historically, the vibration theory was overwhelmed by the theory that molecular structure determines olfactory quality; the chemical structures of molecules are much easier to picture.
We do not know the exact number of compounds that emit odors, but it must be very large. How many we can identify is something else. Trygg Engen (1926–2009), one of the best-known olfactory investigators of the twentieth century, warned us to be careful about what we mean by “identify.” For years various references claimed that experts could identify as many as ten thousand odors. Engen notes that such references are probably referring to discrimination: the ability to tell the difference between two odorants presented simultaneously. If we present odorants one at a time and ask people to name them, we quickly hit a limit. A chemist picked out forty-five odorants that he knew, and when they were presented in random order, one at a time, he identified sixteen correctly. Naming odors is hard. Learning to name odors is also hard. However, once learned, odors are hard to forget (Engen, 1982).
Odor quality coding is combinatorial. Linda Buck and Richard Axel won the Nobel Prize in 2004 for their discoveries about how the olfactory system is organized. The olfactory system processes input in stages. Olfactory receptors are actually the peripheral ends of neurons distributed across the olfactory mucosa (tissue at the top of the nose). These neurons project to glomeruli (small clusters of cells) in the next stage, the olfactory bulb. Humans have about 350 different receptors. These receptors are tuned not to whole molecules but rather to important functional groups (groups of atoms that give the molecule its properties). When an odorant enters the nose and stimulates the set of receptors that respond to it, all of the inputs from the same receptors find each other and project to specific glomeruli. Thus, the important functional groups of the odorant stimulate the set of glomeruli tuned to those groups and paint a crude picture of the chemical structure of that odorant across the glomeruli. That picture is stored in memory along with the appropriate affect resulting from previous encounters with that odorant. Eat something that makes you sick and you will learn to dislike the olfactory sensation associated with the pattern produced by that food. Eat something that makes you feel good and you will learn to like the olfactory sensation associated with the pattern produced by that food.
Color Vision. Light comes in different wavelengths that we perceive as different colors. There are two theories of color vision: the trichromatic theory and the opponent process theory. Thomas Young (1773–1829) proposed the trichromatic theory of color vision; however, Helmholtz is credited with refining it. Our retinas contain three types of photoreceptor cells (cones), each containing photopigments responsive to different frequencies of light. Light absorption sets in motion a cascade of events that result in action potentials in optic nerve fibers associated with each of these different photopigments.
Ewald Hering (1834–1918) proposed the opponent-process theory. This theory argues for excitatory and inhibitory responses that oppose one another. There are three of these processes: red-green, blue-yellow, and black-white.
In fact, both theories turned out to be correct. The function of the cones are as proposed by the Young–Helmholtz theory, but as input from the cones is processed, cells higher in the nervous system take on the properties attributed to them by the opponent process theory. Leo Hurvich (1910–2009) and Dorothea Jameson (1920–1998), a husband and wife team who collaborated on vision research, discovered that both theories were correct but operated at different points in the nervous system (Hurvich & Jameson, 1957).
White light results from the mixing of all the frequencies of visible light. We can also produce white light by combining red, green, and blue light. In fact, any three frequencies that when combined produce white can be considered primaries. Isaac Newton (1642–1726) created a color circle to illustrate the rules of colored light mixing. It is important to distinguish the mixing of colored lights from the mixing of colored paints. Paints absorb different colors of lights. When we look at a painted surface, we see the color left after the paints on the surface have absorbed colors. A mixture of paints of all colors will look black; all color has been subtracted out.
There is a phenomenon in olfaction that Noam Sobel and his colleagues have compared to white light and white noise. They created olfactory mixtures of around thirty odorants at concentrations that were of equal perceived intensities (Weiss et al., 2012). These mixtures produced smells that were similar even though the molecules in these mixtures were very different. The authors called this smell “Laurax” and suggested it may be an “olfactory white.”
Audition. Sound comes in different frequencies that we perceive as different pitches. Sound waves enter the ear and cause the eardrum to vibrate. That vibration is transmitted to three small bones in the middle ear and then to the basilar membrane in the cochlea of the inner ear. Helmholtz proposed that different areas of the basilar membrane are tuned to different sound frequencies and that this stimulates specific nerves that transmit pitch to the brain.
Georg von Bekesy (1899–1972) won the 1961 Nobel Prize for his work showing the details of how this worked. The cochlea is coiled like a snail. The basilar membrane travels the length of the cochlea, has fluid above and below it, and has hair cells on it that detect movement. The vibration transmitted by the bones in the middle ear causes a traveling wave in the fluid in the cochlea. The wave peaks at different points along the basilar membrane depending on the frequency of the sound. Those peaks are detected by the hair cells, which stimulate nerve fibers, which send messages telling the brain which frequencies were in the sound.


Distinction between Sensation and Perception
Jeremy Wolfe describes the distinction between sensation and perception in a modern text:
The ability to detect the pressure of a finger and, perhaps, to turn that detection into a private experience is an example of sensation. Perception can be thought of as the act of giving meaning and/or purpose to those detected sensations.
(Wolfe, Kluender, & Levi, 2018, p. 4)

Distinguishing between sensation and perception now seems relatively easy given our sophistication about how the nervous system processes information. However, the distinction was not so easy when we knew much less about sensory nerves and the brain. Beare tells us about the Greek philosophers:
It has to be remarked that they failed for the most part to distinguish between sensation as the elementary fact and perception as the more complex and developed, implying objective reference.
(Beare, 1906, p. 202)

By the middle ages, a theory of outer and inner senses had developed as part of Arabic philosophy. The theory had roots in Galen (Faruque, 1981). The outer senses were the traditional senses (touch, taste, olfaction, vision, audition). The inner senses were described as mental faculties thought to be located in the ventricles of the brain. Avicenna listed five inner senses. First was common sense; this was not common sense as we think of it today but rather the ability to combine the outer senses. Second was imagination. Third was the ability to receive meanings, a cognitive faculty. Fourth was the ability to understand intentions, e.g., hostility or danger. Fifth was memory, a retentive faculty (Knuuttila & Kärkkäinen, 2014). The progression from simple sensations to more complex associations as the input passes through different parts of the brain hints at our current view of the processing of information in the nervous system. This theory was influential until accumulating information about the anatomy of the brain proved inconsistent with it.
Thomas Reid (1710–1796) is credited for his explicit distinction between sensation and perception. He wrote:
When I smell a rose, this involves both sensation and perception. The pleasant odor I feel, considered by itself and not in relation to any external object, is merely a sensation. … Perception always has an external object, and in our present case the object of my perception is the quality in the rose that I detect by the sense of smell … the act of my mind by which I have the conviction and belief in this quality is what in this case I call “perception.”
(Reid, 1785, p. 100)

A century later, Wundt discussed what is often called “mental chemistry.” In his book Outlines of Psychology, he describes psychical elements (sensations, feelings of pleasure and pain) that combine to form psychical compounds (e.g., perceptions).
Advances in our understanding of the nervous system now permit us to describe the events by which sensations become perceptions. One interesting result concerns the accuracy of the information we receive from our environments. Contrary to the view of the Greek philosophers like Empedocles, we do not necessarily receive accurate information about the world.
Throughout each sensory system, from the peripheral receptors to the cerebral cortex, information about physical stimuli is transformed in stages according to computational rules that reflect the functional properties of the neurons and their interconnections at each stage. … A major goal of cognitive neural science is to determine how the information that reaches the cerebral cortex by means of parallel pathways is bound together to form a unified conscious perception.
(Kandel et al., 2013, Part 5, Introduction)

However,
perceptual systems … perform inferences about the world. … The brain uses information it has extracted previously as the basis for educated guesses.
(Kandel et al., 2013, Part 5, Introduction)


How Do We Measure Sensations?
Science requires measurement. Measurement of sensations requires units. We must be able to add up these units to describe varying intensities of sensation. Gustav Fechner (1801–1887) created psychophysics, the branch of psychology that measures the association between physical stimuli and the sensations they produce. In addition, Fechner gave us a unit of sensation. He began by measuring the absolute threshold: the lowest intensity of a stimulus that can be detected. Then he increased the intensity until he could just perceive an increase. That increase in intensity is the “just-noticeable difference” or “jnd.” The jnd is our unit of sensation. We can specify any sensory intensity by counting the number of jnds from the threshold to that intensity. Fechner’s Elemente der Psychophysik (1860) laid out the methods by which one could determine absolute thresholds and jnds. This view dominated psychology for a century.
S. S. Stevens (1906–1973) started a revolution by noting a problem with the jnd as a unit of sensation. Consider jnds for loudness. If the jnd is a proper unit, then a sound that is 8 jnds should be twice as loud as a sound that is 4 jnds. But it is not. Rather, the 8 jnd sound is more than twice as loud as the 4 jnd sound as if the subjective size of the jnd for loudness is growing as the sound gets more intense.
Stevens created a new set of psychophysical methods called direct scaling methods. Magnitude estimation has proved the most popular (e.g., see S. S. Stevens, 1955). With this method, we ask a subject to estimate the magnitude of a sensation (let’s stick with loudness) by choosing a number to represent the intensity. Now, if the next sound is twice as loud, the subject is to assign it a number twice as large. If it is half as loud, the subject is to assign it a number half as large. In his autobiography Stevens describes a fascinating interaction with Richard Held. Held (1922–2016), who spent most of his distinguished career studying vision at MIT, got his PhD at Harvard (his thesis committee consisted of Boring, Stevens, Newman, and Bekesy). Stevens (1974) says,
One day during a coffee break Richard Held accused me of acting as though a person has a built-in loudness scale from which values can be read. That was an interesting idea. Why not try it? I presented a series of sound intensities in irregular order, and Held assigned numbers to them, apparently with no trouble at all. That method, magnitude estimation, which calls for the matching of numbers to perceived intensity, was soon to transform psychophysics.
(p. 415)

Stevens called the resulting loudness scale the sone scale.
In 1932 the British Association for the Advancement of Science formed a committee chaired by A. Ferguson (a physicist) for the purpose of considering whether or not sensations could be measured. The committee was composed of psychologists and physicists including N. R. Campbell, a strong opponent of psychophysical measurement. The deliberations of this committee are delightfully summarized by Joel Michell (1999).
As an exercise in critical inquiry, the deliberations of the Committee were a sham. Both the interim and final reports (Ferguson et al., 1938; Ferguson et al., 1940) consisted largely of set pieces: the big guns of a confident, intellectually dominant, Campbell camp, and the pea-shooters of an intellectually limp psychophysics camp.
(p. 144)

Perhaps the best thing Ferguson’s committee did for psychology was to attack Stevens’s sone scale. Stevens was no pushover. He responded by writing one of the classic papers on measurement: “On the theory of scales of measurement” (S. S. Stevens, 1946). The Ferguson committee is long forgotten; Stevens’s classification of scales into nominal, ordinal, interval, and ratio now dominates our view of measurement. Nominal scales are the most primitive. Values on such a scale simply identify (e.g., numbers assigned to football players). Ordinal scales rank. For example, we might rank beverages in terms of how sweet they are. For interval scales, the distances between two ranks are the same. Ratio scales are those common to the physical sciences (e.g., length). There is a zero, and the ratings on the scale have the ratio properties of a ruler.
S. S. Stevens spent his career at Harvard. As a young psychologist he made history not only by taking on the august Ferguson committee, but also by taking on the august Society of Experimental Psychologists (SEP). SEP was founded in 1904 by E. B. Titchener (1867–1927). The young Stevens and five cohorts objected to the advanced age of the members of SEP and created a new younger group (the Society of Experimenting Psychologists) with the following invitation:
A few of the boys want to get together for a little give and take and we want you with us.
(Benjamin, 1977, p. 542)

Boring, who was Stevens’s mentor, was offended by the “ing” and pressured the group to choose a new name. Benjamin tells us that one of the members, William A. Hunt (1903–1986) (one of the earliest scientist/clinicians in psychology), had a token for the Philadelphia Rapid Transit in his pocket. The PRT token suggested the name “Psychological Round Table,” and that became the society’s new name (Benjamin, 1977).
Incidentally, Titchener opposed admitting women to SEP (the group voted to admit women the year after he died), and PRT also failed to admit women initially, finally admitting them around the 1970s.
Long before the measurement theory of Fechner and Stevens, scholars in different fields needed measurements of sensory intensities for a variety of reasons. Consider a scale for the brightness of stars. Hipparchus (190–145 BCE), a Greek astronomer, ranked the stars by brightness. Ptolemy (100–170 CE), a Greco-Roman astronomer, created the Almagest, which includes a star catalog listing the brightness in six categories (1 = brightest, 6 = faintest); each magnitude was twice as bright as the next (Stevens called such a scale a “logarithmic interval scale” (S. S. Stevens, 1957)).
Stellar brightness played a crucial role in the determination of the size of the universe thanks to the observations of Henrietta Leavitt (1868–1921) working at the Harvard College Observatory (G. Johnson, 2005). Leavitt observed Cepheid variable stars pulsing in brightness and deduced that the pulsation was related to their absolute brightness (i.e., the brightness right at the star). The apparent brightness of a star seen from earth is related to the absolute brightness and the distance of the star from earth (the inverse square law). Thus, observing the pulsation can tell us the distance of the star from earth.
A category scale was devised for the army to test the preferences of soldiers for various foods (Meiselman & Schutz, 2003; Peryam & Pilgrim, 1957). This scale has nine categories (1 = dislike extremely, 2 = dislike very much, 3 = dislike moderately, 4 = dislike slightly, 5 = neither like nor dislike, 6 = like slightly, 7 = like moderately, 8 = like very much, and 9 = like extremely). This scale has become one of the most widely used scales to measure food acceptability.
Similarly, a category scale (0 = no pain, 10 = worst possible pain) is widely used to assess pain intensity (Krebs, Carey, & Weinberger, 2007). This scale is commonly used in hospitals to decide whether or not to medicate patients.
By the 1960s, category scales had morphed into visual analogue scales (VASs). Typically, the VAS is a line labeled in terms of the maximum and minimum intensities for a given sensation (e.g., see Hetherington & Rolls, 1987). For example, early VASs were used to assess hunger (Silverstone & Stunkard, 1968; Spence & Ehrenberg, 1964). Silverstone and Stunkard asked subjects to rate their hunger on a line with the label “Not at all hungry” underneath the line on the left and “As hungry as you have ever felt” on the right. The VAS was given a vote of confidence by the prestigious British journal Proceedings of the Royal Society of Medicine. That journal introduced a new section in 1965: the Section of Measurement in Medicine. Perhaps not surprisingly, given the British Ferguson Report, the inaugural essay discussed only measurement as seen by the physical sciences (Cohen, 1965). Yet in 1969, Aitken published, “Measurement of feelings using visual analogue scales.” The VAS is now used widely to measure sensations.
Category scales rank stimuli; as we noted earlier, the numbers on category scales do not have ratio properties. For example, on the pain 10-point scale a pain rated “8” is not twice as intense as a pain rated “4.” That was an issue that worried a variety of investigators. For example, Lasagna (1960) asked patients to consider the categories of pain classification: slight, moderate, severe, or very severe. He found that “a drop of pain from severe to moderate was, on the average, considered most important, and a drop from slight to none least important.” One reason that the VAS was considered to be an advance over category scales is that it does have ratio properties (Price et al., 1983).
Could we give category scales ratio properties by spacing the categories appropriately? The answer is yes. For example, Green and his colleagues used magnitude estimation to rate typical intensity descriptors and used the resulting spacing to create the Labeled Magnitude Scale (LMS) for oral sensations (Green, Shaffer, & Gilmore, 1993).
Problem: Category Scales, VASs, and Stevens’s Magnitude Estimation All Fail to Compare Different Groups of People
The measurement scales already discussed were devised to compare different stimuli. However, with time, investigators began to get interested in comparing sensations across different people (or groups of people). This introduced a new dilemma. When two different sensations are to be compared, each subject can experience both sensations; this is a within-subject comparison. However, when the sensations of two different people are to be compared, we have an across-subject comparison. Two different people cannot share sensory experiences. How can we compare their sensory experiences? Initially, some investigators simply used the available scales without realizing that they were implicitly assuming that the intensity labels on the scales denoted the same perceived intensities to all subjects. Early on, a few investigators realized this would not provide valid comparisons. Aitken wrote,
The same word used by different people need not convey that they experience the same feeling, neither does comparable positioning of marks on lines.
(Aitken, 1969, p. 989)

Other investigators made similar points (Bartoshuk, Duffy, Fast et al., 2002; Biernat & Manis, 1994; Birnbaum, 1999; Narens & Luce, 1983). One way to solve this problem is with a new method, called “magnitude matching” (Bartoshuk, Duffy, Green et al., 2004).
Using a within-subject scale to make across-subject comparisons can do real harm. Consider the impact on women of the common practice in hospitals of asking subjects to rate their pain on the 10-point pain scale (or its VAS counterpart). But first, let us compare the pain of women and men with a method that permits valid comparisons across groups: magnitude matching. We asked women and men to rate a variety of everyday sensations using Stevens’s magnitude estimation (Bartoshuk, Duffy, Green et al., 2004). Among those everyday sensations we included “the most intense pain ever experienced” (and asked subjects to name the source of the pain) and the brightest light ever seen (usually the sun). We selected the female subjects who named childbirth as their most intense pain and compared their average pain to the brightest light they had ever seen. The childbirth pain was about 20 percent more intense than the brightest light. We looked at all of the male subjects. Their most intense pain was about equal to the brightest light. Thus, if there is no systematic difference in the perceived intensity of the brightest light between women and men, we can conclude that childbirth (for those women who named it as their worst pain) was 20 percent more intense than the most intense pain experienced by the men. Note that a few men rated kidney stone pain to be much more painful than the brightest light was bright. However, since more women have babies (experiencing very intense pain in the process) than men have kidney stones, we have a systematic difference between women and men for the most intense pain they have ever experienced. This means that the “10” on the pain scale denotes a more intense pain for those women than it denotes for most men. Hospitals tend to medicate patients with pain ratings above “4” on the pain scale. Do we really think it is a good idea to make women suffer worse pain than men to get an analgesic?


Hedonic Sensations: Pleasure and Pain
Hedonism, an ethical philosophy maintaining that pleasure should be maximized, dates back to Aristippus (435–356 BCE), a student of Socrates. Robert Bolles (1928–1994) traced hedonism from the Greek philosophers to modern animal studies (Bolles, 1991). Bolles credits John Locke (1632–1704) for the shift of hedonism from moral philosophy to the psychological principle that we are motivated to act by pleasure and pain. Jeremy Bentham (1748–1832), the English founder of utilitarianism, argued for both the moral philosophy and the psychological motivation. He maintained that maximizing pleasure and minimizing pain is good. To measure the amount of pleasure or pain, he invented hedons (units of pleasure) and dolors (units of pain). These were only theoretical units, Bentham did not actually try to measure pleasure and pain. Bentham also recognized motivation. One of his most famous quotes is:
Nature has placed mankind under the governance of two sovereign masters, pain and pleasure. It is for them alone to point out what we ought to do, as well as to determine what we shall do.
(Bentham, 1876, p. 1)

One early argument concerned whether or not pleasure and pain should be on a continuum. John G. Beebe-Center (1897–1958), a Harvard professor famous for his hedonic studies, believed that the existence of the continuum had been empirically demonstrated, and he described what he considered to be the most convincing experiment. Graduate students at Clark University (N = 15) were presented with pairs of colors. In the first series, they were instructed to judge which of the two was the more pleasant. In the second series, they were instructed to judge which of the two was the more unpleasant. The results showed that the choices of “more pleasant” were essentially the inverse of the choices of “more unpleasant.” The conclusion: “pleasantness and unpleasantness are true psychological opposites” (Fernberger, 1914). Describing this experiment, Beebe-Center concluded,
Pleasantness and unpleasantness are concepts characterizing experience. They are quantitative variables so related to each other that they may be represented respectively by the positive and negative values of a single algebraic variable. This single variable we shall call hedonic tone.
(Beebe-Center, 1932, p. 7)

Today we might find it difficult to conclude that pleasure and pain are on a continuum from a study utilizing fifteen subjects, but the concept of a hedonic continuum is now generally accepted nonetheless.
Another early argument was whether or not pleasure and pain should be considered to be sensations. In the 1890s, Wundt and his student Titchener considered sensations and affect as different elements of immediate experience (Titchener, 1896; Wundt, 1897). Paul T. Young (1892–1978), a student of Titchener, studied affect empirically with animal studies (Young, 1959). He argued for a “hedonic continuum” and was particularly interested in temporal changes (e.g., decline in pleasure associated with eating over time). In particular, Young distinguished between sensory and hedonic intensity using NaCl as an example. As concentration rises for NaCl, saltiness rises, but the hedonic intensity first rises with concentration and then falls.
The neural structures mediating pleasure and pain have influenced thinking in this field. Some early authors argued that for pleasure and pain to be sensations, nerves would have to exist to carry those sensations, and no such nerves had yet been discovered (Marshall, 1892). This argument was weakened with the discovery of pain nerves and with the discovery of pleasure centers in the brain.
With increasing sophistication in the study of the nervous system and with advances in learning theory, changes in pleasure and pain have become a focus of interest. Michel Cabanac introduced the concept of “alliesthesia”; the pleasure a stimulus evokes can change based on physiological changes in the body (Cabanac, 1979). For example, the pleasantness of sugar declines after consumption of sugar (called the Cabanac effect). Carl Pfaffmann, an academic descendant of Wundt (Bartoshuk, 1978), noted the ease with which neutral stimuli can be made pleasant or unpleasant by conditioning. The area within psychology that studies how affect is transferred from one stimulus to another is called “evaluative conditioning.”
The argument about whether or not pain and pleasure should be considered to be sensations was never really settled. In the modern era, we tend to think of sensations as having attributes: quality, intensity, and affect (Cabanac, 1979).

Overview
The twentieth century has seen explosive progress in our understanding of sensation and perception, documented in a variety of texts on both psychological and neurophysiological studies. Our earliest insights about sensation came from simple observations. The Greek philosophers lacked the science and (for the most part) the cultural permission to dissect human cadavers and so learned little about what is inside our bodies. As time passed and science advanced, we came to understand how our nervous systems process primitive sensory information into our understanding of the world and how we interact with it. We do not know how accurate our pictures of the world are. Information about the world not only passes through sensory filters but also is processed further as it moves through the nervous system. For the most part, evolution and personal experience shape that processing so that the picture of the world that ultimately results helps us survive. But our senses are not perfect. Hopefully, as our understanding of sensation and perception advances, we will get better at understanding where our senses can mislead us.
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5 Attention: Awareness and Control
Michael I. Posner
Definition
Attention is a central link in understanding how the complex activity of our environment leads to the more limited world of which we are aware.1 Attention mechanisms are also central to our interface with the world and with our own feelings and thoughts. Attention is a means of self-control through selection of those actions consonant with our current goals. As a consequence of its importance, the study of attention has a long history both within and outside of scientific studies of psychology.
The most commonly quoted definition of attention was written by the American psychologist and philosopher William James at the turn of the twentieth century. James (1890) said:
Everyone knows what attention is. It is the taking possession of the mind in clear and vivid form of one out of what seem several simultaneous objects or trains of thought.
(p. 403)

Taking possession of the mind clearly meant that attention was the entry to consciousness, where consciousness is here identical with awareness and is usually signified by the ability to report the event during or immediately after its occurrence. Every aspect of James’s definition has been discussed, and it remains important as a way of looking at the phenomena under study in the name of attention. James’s distinction between attention to objects and to trains of thought was particularly prescient. In modern experimental work on attention, orienting to sensory information dominates, but attending to information stored in memory is also crucial.
Most current definitions of attention are taxonomies of the chief methods used to measure it – sustained attention, divided attention, selective attention, attention span, orienting, etc. Because most experiments measure attention to sensory events, there is much more on simultaneous objects than on trains of thought. However, in this chapter we will organize the topic of attention around brain networks that carry out key functions of attention such as obtaining the alert state, orienting to sensory events, and controlling output from competing response tendencies.
We turn first to ancient religious and philosophical texts that raise issues related to control of the mind. More than two thousand years elapsed before new methods allowed scientific investigation. Next we consider the main general theories of psychology present in different time periods that influenced more specific efforts to develop theories of attention. Despite the philosophical and methodological differences between the ways in which attention has been studied during different eras of psychology, there is an underlying sense in which new tasks allowed cumulative progress to be made within certain specific topics in the field. This chapter considers each of these topics by discussing first the introduction of the empirical method and then tracing its use during different eras. The history of these empirical methods provides the reader with a better understanding of what has been achieved in the study of attention. The final part of this chapter deals with adjacent fields that have been influenced by studies of attention. A timeline of some of these major events is presented in Table 5.1.
Table 5.1 Chronology of Some of the Major Developments in the Early History of Work on Attention from Ancient Times to 19801
	Date 	Author 	Work 
	500 BCE	Unknown	Bhagavad Gita
	500 BCE	Lao-tzu	Way of Life
	1649	Descartes	Passions of the Soul
	1850	Helmholtz	Speed of neural processing
	1859	Hamilton	Metaphysics Lecture XIV
	1869	Donders	Speed of mental processes
	1879	Wundt	Founding academic psychology
	1890	James	Principles, pp. 402–424
	1908	Titchener	Elements of psychology
	1927	Jersild	Mental set and shift
	1931	Bills	Blocking
	1931	Telford	Refractory period
	1935	Stroop	Interference in processing
	1948	Hick	Reaction time and information
	1949	Shannon	Measuring information
	1949	Hebb	Organization of behavior
	1949	Moruzzi & Magoun	Reticular activation
	1953	Cherry	Dichotic listening
	1958	Broadbent	Filtering of information
	1958	Leonard	Partial advance information
	1960	Treisman	Leaks in the filter
	1967	Neisser	Cognitive psychology
	1968	Walter	Contingent negative variation
	1972	Posner	Components of attention
	1973	Hillyard	Electrical signs of attention
	1973	Luria	The working brain (pp. 256–279)
	1978	Mountcastle	Brain and directed attention
	1980	Duncan	Locus of interference
	1980	Posner	Orienting of attention

1. Beyond 1980 there have been too many papers and contributions to reduce to a table.





Antecedents to the Scientific Study of Attention
Even though most experimental studies of attention are based on awareness, the earliest ideas about attention relied more on how we control the mind. The study of attention as control of the mind is much older than James and arose more than 2,500 years ago, in Eastern religions and philosophies such as the Chinese Way of Life (Feng & English, 1972) or the Hindu classic Bhagavad Gita (Saraswati, 2000).
Although an ancient idea, the role of attention in the control of voluntary responses including thoughts and feeling has been developing more slowly in modern psychology (Smallwood & Schooler, 2006). However, in recent years, cognitive and/or emotional control have been shown to be a property of brain networks related to attention (Petersen & Posner, 2012). For example, the topic of mind wandering has been studied by functional imaging, and the executive attention network has been important in the effort to control the tendency of the mind to wander (Christoff et al., 2009).
By the time that attention entered the Western tradition in the work of Descartes (1649), the emphasis had shifted to perception of sensory stimuli. We don’t know why in Asia people examined control while in Western Europe the issue was awareness. In this chapter, we will consider the history and current status of both awareness and control as primary aspects of the study of attention.

Theory and Attention
Introspection
Attention can be viewed in terms of the influence of adjacent fields and methods. The earliest theories of attention were drawn from philosophy. Descartes (1649) believed that consciousness resided in a separate world from physical bodily processes. He believed that inability of precise measurement of conscious perception was an important piece of evidence for the separation between mind and body (Burtt, 1932). He also argued that the pineal gland at the base of the brain was the site of interaction between the soul (closely tied to consciousness) and the body. The pineal gland was a single unified structure, while most of the brain had duplicates, one in the left hemisphere and one in the right. Although most scientists do not believe that mind and body are as separate as proposed by Descartes, his effort to locate the seat of the soul provided an early account of the localization of higher function. While the nature of consciousness was often an important topic in philosophy, the study of attention itself was not central.
Psychology began as an academic discipline with the founding of a laboratory in Leipzig, Germany, by Wilhelm Wundt in 1879. Titchener (1908), Wundt’s student, claimed that attention was first discovered in the Leipzig laboratory by Wundt and served as the centerpiece of the psychological enterprise. The reason attention was so central was that it separated processes that were unconscious and thus physiological from those that were clearly represented in consciousness and were thus the subject matter of the new field of psychology. Only those things to which we attended gave rise to the subjective experiences that were available to introspection. As a new field, it was very important for psychology to have a domain of study separate from other academic domains. No other field used the method of introspection to analyze conscious content; this was for Wundt and Titchener the central issue of psychology.

Behaviorism
Although Wundt also used objective psychological experiments to study attention, his theory of psychology was based on introspection, which did not prove to be a sufficiently reliable method for the new science. In part due to the success of the Russian investigator Ivan Pavlov (1927) in producing a method for studying learned response, now called classical conditioning, psychological investigation came to be based primarily upon experiments resulting in overt behavior change due to learning. The philosophy of behaviorism was to define psychology as the science of behavior and to avoid issues of attention and consciousness. Behaviorism lasted from the early 1900s though 1960s as the dominant philosophy of psychological studies. As we shall see in the section on Tasks for Studying Attention, despite the dominance of behaviorism, many methods were developed that began to allow improved measurement of the various functions of attention.

Information Processing
Following World War II, a new era of attention studies began under the banner of information processing. The term “cognitive psychology” was used following the very successful volume of Ulrich Neisser (1968). Shannon and Weaver (1949) developed a general mathematical theory for the measurement of information. Although Shannon was an engineer and developed methods for the study of communication in mechanical systems, in subsequent years these ideas were widely applied to psychology (Attneave, 1959) and they helped to revive the use of mental chronometry (chronometry involves the use of time measurement to trace mental processes, see Posner, 1978). It was found that the time to respond to a stimulus was a function of the amount of information transmitted from the stimulus to the response. This finding showed that reaction time (RT) was not dependent on the physical stimulus alone, but was influenced by what might have occurred, or roughly speaking, by the person’s expectation.
Information transmitted allowed psychologists to combine the number of possible stimuli, their probabilities, and the error rate in a single measure of information that sometimes accounted for more than 90 percent of the variance in particular laboratory tasks (Hick, 1948; Hyman, 1952). The Hick–Hyman law was a major contribution to chronometry. However, the slope of the function relating RT to information transmitted could vary widely, depending on the compatibility between stimulus and response. When fingers rested on vibrating keys and the person pressed the vibrator (Mowbray & Rhoades, 1959), or when a vocal response to a written word was required, the slope was zero. When the response was highly compatible with the stimulus so that no conflict resulted, it appeared the response time did depend on the physical stimulus and not on the number of possible stimuli (Posner, 1966). In most novel situations in which the stimulus to response mapping was unfamiliar, the person transmitted no more than 20–30 bits (binary digits) per second. Statistical models with a criterion for the occurrence of a response and a random walk based on the strength of the stimulus response combination were able to account for most of the data (Stone, 1960). The criterion for responding was highly related to aspects of attention. However, in cases where the stimulus to response mapping was unfamiliar, the limit could be specified in terms of amount of information transmitted, but in other cases where the stimulus response mapping was overlearned, there appeared to be no limit to information transmitted (Posner, 1966). This suggested that responding could require attention, but with learning it became automated and no longer required a limited-capacity attention system.
To specify the nature of the limits on processing, Broadbent (1958) viewed attention as a filtering mechanism protecting higher processes from being overwhelmed in relation to a simple physical model. This model has been modified numerous times in light of various findings. For example, Treisman (1960) found that the filter was not an absolute barrier but reduced the effective influence of nonselected information.
A different approach from filter theory was developed by Kahneman (1973) as an effort-based model. Although not a strict computational model, some of the mathematical algorithms of economics could be applied where overall effort replaced money as the way of evaluating the amount of attention paid to a task. A major contribution of the theory was to measure effort in terms of pupil size, which increased as more effort was involved in the task.
A major theoretical issue in the study of attention was whether to think about attention as involving specific brain mechanisms, for example in Broadbent’s filter theory, that give priority to sensory input and help to control voluntary behavior, or to think about attention as arising out of competition between inputs not involving any specific mechanism of selection. The latter view has been associated with Neisser (1976), who argued that there were no specific mechanisms of attention. However, in the era of neuroimaging described in the next section, brain networks related to the functions of attention have beene examined in detail.

Neural Networks
The development of neuroimaging in the late 1980s had a substantial effect on theories of attention (Desimone & Duncan, 1995; Posner & Raichle, 1994). Among the first discoveries was that the anterior cingulate gyrus was clearly related to performance on tasks that involved the resolution of conflict (Fan, McCandliss, Fossella et al., 2005; Pardo, Fox, & Raichle, 1991). This finding identified the cingulate with a high-level executive attention network that was employed when stimulus-to-response mappings were unfamiliar. It was also found that the part of brain active when the conflict was purely cognitive was the dorsal anterior cingulate; if it involved emotional material such as a negative face or word, the resolution depended more on the ventral part of the anterior cingulate (Bush, Luu, & Posner, 2000).
Corbetta and Shulman (2002) carried out an extensive series of studies using a cue to identify the place where a subsequent target might occur. They found a network of brain areas, including the superior and inferior parts of the parietal lobe and the frontal eye fields, all parts of the cerebral cortex, that are involved in the carrying out of orienting related to the cue. The junction between the temporal and parietal lobes of the cortex was specifically related to the act of disengaging from a location when it was not a valid indicator of the target. Other methods, such as the study of lesioned patients (Posner & Raichle, 1994) and alert primates (Corbetta & Shulman, 2002), have found that these areas of the cerebral cortex, along with subcortical areas such as the superior colliculus and pulvinar, are also involved. Moreover, primate studies have suggested that the parietal areas involved in orienting of attention make contact with visual pathways related to object recognition through common oscillations in the two areas (Womelsdorf et al., 2007). This allows attention to influence the priority for selected visual objects.
There is also widespread agreement about brain areas involved in phasic and tonic alertness. These both appear to involve the locus coeruleus, which is the source of the brain’s norepinephine system. Maintaining alertness over long periods of time (tonic alertness ) appears to depend mainly on the right cerebral hemisphere. Phasic alertness, such as the changes involved following a warning signal, activates both left and right hemispheres (Coull et al., 2000).
There has been an effort to develop a single task that measures individual differences in alerting, orienting, and executive attention (Fan, McCandliss, Sommer et al., 2002; Fan, McCandliss, Fossella et al., 2005). This attention-network test uses conflict between a target and its flankers to measure the efficiency of the executive network in resolving conflict. A warning signal is compared with unwarned trials to measure alerting, and a cue at the target location is compared to a cue that provides no information of location to measure orienting. Although there are small correlations between some of these measures, they provide somewhat independent values for the efficiency of each network. Imaging studies have varified the separate networks involved in alerting, orienting, and executive attention (Fan, McCandliss, Fossella et al., 2005).
Efforts to build specific models of how neurons might carry out these functions have all been influenced by D. O. Hebb’s important book, Organization of Behavior (1949). Hebb proposed that, through experience, neurons were assembled into networks (he called these cell assemblies). In this and later textbooks, he attempted to account for the major topics in developmental, individual differences and social psychology based upon a common network framework.
Efforts to develop specific models of the networks of attention have included symbolic models that specify how the cognitive operations involved are orchestrated (Posner & Rothbart, 2007), neurally inspired models that compute information via connections between neuronlike elements (Rumelhart & McClelland, 1986; Wang & Fan, 2007), and models that tend to build upon the detailed known properties of neurons (Anderson, Van Essen, & Olshausen, 2005).


Tasks for Studying Attention
This section presents a history beginning in the mid-nineteenth century of the development of tasks used to study attention. For each method, we begin with its original use and then examine how the method has been used until the present to illuminate issues in attention. Clearly, other examples of experimental methods could have been chosen, but hopefully this will give the reader the idea of how a task or method developed at one time can be used to examine a range of questions often over many decades of research. The overview is intended to provide a somewhat cumulative aspect to the study of attention (Posner, 1982), even as the general psychological theories as discussed in the last section changed.
Attention Span
Sir William Hamilton (1859), a Scottish academic and Professor of Philosophy at Glasgow University, authored a four-volume work of logic and metaphysics. In his work, Hamilton proposed a thought experiment involving tossing out marbles to see how many a person could report accurately after a single glance. Hamilton thought the number was 4–6, which agreed with a much more thorough empirical finding published by Stanley Jevons in the journal Nature in 1871.
Current applications of this idea use computers to display a brief array of varying numbers of items. Usually, it is thought that a small number of items are perceived without any enumeration; this is called subitizing. Beyond the subitizing range, new items are usually examined individually or in small groups at a much slower rate per item (Dehaene & Cohen, 1994). It appears that when someone is presented with small numbers of dots, the orienting network, involving parietal brain areas, is used in rehearsing and maintaining the input. Moreover, the subitizing number differs systematically from one person to another, and this number can be measured reliably by both behavioral and electrophysiological methods (Vogel & Machizawa, 2004). Psychologists often call this number the span of attention, however, lay people often mean by span of attention how long we will persist at a given task. The history of the measurement of the number of items that can be seen in a single glance is a good example of how a general attentional capacity we all have can also be the basis of systematic individual differences in the efficiency of the brain networks that carry out the skill.

Mental Chronometry
Hermann von Helmholtz was a towering figure in science who made contributions to many fields, including attention (for a historical account of Helmholtz’s many contributions, see Young, 1970). In 1849, while a professor at Koenigsberg, Germany, Helmholtz first measured the speed of neural conduction in a frog’s sciatic nerve. His findings were revolutionary because, before his measurement, it was often thought that nerve conduction speed was infinite. But Helmholtz’s empirical studies yielded a value of 25 meters per second. This finding became central to studies of mental chronometry, measuring the time that mental processes require.
F. C. Donders (1868/1969) exploited the findings on speed of neural conduction to develop a subtractive method for the measurement of mental processes. He defined three tasks, which were: (1) responding to a single stimulus with a single response; (2) responding to one stimulus by pressing a single key, while doing nothing if a second stimulus occurred; (3) responding to one of two stimuli by pressing the appropriate key for each of them. He measured discrimination of stimuli by subtracting mean RT for (1) from RT for (2) and the time for choice by subtracting RT (2) from RT (3). There were many critiques of the subtractive method because it depends upon different tasks that the participants may interpret in different ways. Thus, there was no way to be sure that task (3) differed from (2) only in the response choice required. At a meeting in honor of the Donders’s centenary, Saul Sternberg (1969) presented a general additive factors method. His idea was to assume that overall reaction time in a task was the sum of a set of independent processing stages that summed to the total time. If this is true, he showed that the effect of any independent variable could be located within the sequence of processing stages by looking for a pattern of additivity and interaction between the unknown variable and variables chosen because they influence particular stages. It was a very important contribution that greatly generalized the utility of Donders’s approach. It has since been exploited in a wide number of experimental investigations.
A natural objection to Sternberg’s method is that many processes can occur in parallel. For example, one can try to name the ink color of the word RED and, while attempting to do so, acquire in parallel the word meaning; the latter task interferes with naming the ink color, as indicated in the voluminous research on the Stroop effect. In fact, brain processes are often carried out in parallel. However, it is possible to design tasks in which one stage must be completed before any useful information is available for the next stage. In such serial tasks, the additive factors method remains a very useful tool.
Even if two processes occur in parallel, it is still possible to demonstrate that they maintain their independence by showing that one independent variable can influences the time for stage X without affecting the time for stage Y, while another variable influences the time for Y but not X. In the book Chronometric Explorations of Mind (Posner, 1978), this method was applied to the separation of visual and name codes of a single letter. Differences in color and brightness between stimuli influenced the time for visual matches but not for name matches, while rhyming and other auditory changes influenced name matches but not visual ones (see Sternberg, 2004, for the same method used with imaging).

Speed and Accuracy
The link between speed of responding and accuracy is a very close one. A given person may be slow and accurate or faster with lowered accuracy. This fact has been used to develop a method for tracing the time course of information processing based on error probability (Meyer et al., 1988). Subjects are given a task (e.g., was the word DOG in a recent study list?). They are then required to respond even before they normally would be ready to do so. One method is to train them to respond in synchrony with a tone. Sometimes the tone comes well before the person has any idea of the correct answer and their response may be at chance levels. Their accuracy (often measured as d′, taken from signal detection theory) is plotted as a function of time between the target and response signal. The resultant function shows the time to go from chance to perfect performance, and that the time course of processing can be measured in terms of error rate. Since reaction time and accuracy are both fundamental measures of performance, the speed–accuracy function provides a very important way of linking them. One can use the speed–accuracy tradeoff to measure the time for information about the word to accrue and also the time for orienting attention to the word.

Task Switching
Another area of research began with investigation of shifts between tasks (Jersild, 1927). The method introduced by Arthur Jersild has led to a much more detailed understanding of shifting between pairs of tasks (Monsell, 2002). Steven Monsell reviews efforts to understand how one can reconfigure mental resources for a change of task. These studies require subjects to switch frequently among a small set of simple tasks. Subjects’ responses following a task switch are substantially slower and, usually, more error-prone. This “switch cost” is reduced, but not eliminated, by an opportunity for preparation. It seems to result from both transient and long-term carryover of “task-set” activation and inhibition as well as time consumed by reconfiguration processes.
Although having a clearly defined pair of tasks has been very productive as an experimental method, real behavior, such as involved in preparing a meal, often has a complex hierarchy of tasks. The switch between highly similar tasks does not do justice to the complexity of switching within the hierarchically organized elements of a task and even more between tasks related to one goal and those related to a completely different goal. Consider a familiar task that involves a hierarchy of goals such as preparing breakfast, with subtasks of pouring water, making coffee, adding cream, toasting bread, and spreading butter. This task captures some of the hierarchical nature of human activities. During an fMRI scan, the breakfast task was simulated by a string of letters presented on a computer at a rate of about 5 seconds per letter (Farooqui et al., 2012). Participants were to detect letters making a three-letter word (e.g., CAT) that changed on each trial, followed by detection of a single fixed letter X. If the letter X occurred prior to completion of the word, it was not a target. Thus, the lowest level of the task was detecting the first two letters of the word (C and A). The next level was completion of the word (e.g., the letter T, which completed the word CAT, simulating finishing the toast). The highest level was detecting the X (i.e., completing the whole breakfast). Target switching at all levels (e.g., from C to A) showed activation in the core areas of the insula and cingulate, parts of the executive attention network. However, when the letter indicated the completion of the subgoal (e.g., the T in CAT) or entire task (finding the X after completing the word CAT), frontoparietal areas were also active, and activity in all active areas increased markedly. Targets related to completion of the overall goal had the most widespread and strongest brain activity.
Task switching includes switching to a new goal as well as moving between various subgoals. When dinner is called, a child may take more or less time to switch away from his or her activities. Depending on whose point of view you adopt, the child is either being distracted from the call to dinner by continuing the activity or showing persistence in completing the task. While no single imaging study has completely captured natural, everyday multitasking, considering the literature as a whole, the brain areas and their connections required for multitasking become relatively clear. The core set of areas includes the anterior insula, anterior cingulate, and connections to the underlying striatum. These are all areas of the executive attention network. As the task becomes more complex and hierarchical in nature, connections to widespread parietal and frontal areas become involved. It is important to note, as outlined by Farooqui et al. (2012), that the mental plan (or goal tree) that individuals use needs to be considered in interpreting neural activity related to any individual target, since the overall plan of behavior is an important determinant of the extent of involvement of all brain areas. The mechanisms underlying the adult ability to switch between complex tasks in order to pursue alternative or changing goals develops over a long period of infancy and childhood. It has been studied both by measuring the time required to shift within the hierarchy, and in the scanner to determine what parts of the brain are involved in implementing such hierarchies (Farooqui et al., 2012). These studies illustrate the increase in complexity of behavior being studied as well as the use of both behavior and brain areas in increasing our understanding.

Attention Blocks
Arthur Bills (1931) introduced the concept of blocks of attention, which were prominent in continuous performance of tasks such as mental arithmetic. Bills defined a block as a pause in responding at least as long as two times the mean reaction time required to perform the task. In recent studies, blocks have been seen more broadly as a part of moment-to-moment fluctuations in attentional control that occur in a graded rather than in an all-or-none fashion. While persons are able to report on low lapses of attention and these can be related to the accuracy of memory reports in working memory studies, they greatly underestimate the frequency of low attention to the task (lapses) (Adam & Vogel, 2017). Studies of alerting as a function of attention have suggested a particular area of the midbrain, the locus coeruleus source of the neuromodulator norepinephrine, as a critical structure in maintaining the alert state (Posner & Rothbart, 2007).

Multitasking
Much work on attention has involved the observation that it is difficult to do two things at the same time. A formal demonstration of this difficulty was developed by Charles Telford (1931) and was called the psychological refractory period. The demonstration involves getting a signal for a second response during the reaction time for the first response. For example, suppose you have to use your left hand to press one key when a red light occurs and another key for a blue light. After the color stimulus but before the key-press response, a tone sounds. If the tone is high pitched, you use the right hand to respond with an upper key, but if the tone is low, you press a lower key. The separation in modality and hand is to ensure there is no direct sensory or motor interference in either task. Nonetheless, there is clear delay in the second task in comparison with when that task is carried out alone or follows the completion of the first task. This form of interference is thought to be a function of the central nervous system. Telford proposed that it was similar to the refractory period of neurons following the neuron firing (the refractory period is a period of time in which the amount of stimulation needed for the neuron to respond is markely increased).
The psychological refractory period has been the subject of many experiments over the years since its discovery. Most show clearly that the delay in the second task approximates the time left to finish the first task. It is as though the second signal was held in abeyance while waiting for the first task to be finished. This was one of the reasons that Donald Broadbent (1958) allowed for a short-term memory system prior to his attention-related selective filter.
The central nature of this delay is made clear in recent work that identifies separate processes that occur in serial order from those that can be carried out in parallel (Sigman & Dehaene, 2005). This model assumes that sensory and motor processes can be carried out in parallel, but that a central workspace constitutes a bottleneck similar to the psychological refractory period. According to the authors, the central workspace underlies our conscious subjective experience. The serial processes are fixed in time, while the parallel processes vary in the time required for integration of input. In a simple arithmetic task, determining whether an input digit is above or below 5, the major change in reaction time is attributed to numerical distance from 5, while the other processes contribute little to changes in reaction time and can be carried out in parallel with a secondary task. In a further study (Sigman & Dehaene, 2005), it was shown that even the central stage cannot be an entirely passive bottleneck but can be employed strategically based on features of the task (see also Meyer & Kieras, 1997).

Resolving Conflict
Four years after the Telford paper was published, another method used to assay the executive attention system was introduced in a paper by Ridley Stroop (1935). Stroop was a professor at a small college in Tennessee. He performed his doctoral work at Geroge Peabody College, now part of Vanderbilt University. The Stroop paper is probably the most cited empirical paper in the history of psychology. The original paper was reprinted in the Journal of Experimental Psychology: General in 1992 (MacLeod, 1992).
The Stroop effect involves conflict between the name of the color word and the ink color in which it is printed. The ability to resolve conflict in tasks like the Stroop effect has become a marker of executive attention (Posner & Rothbart, 2007). In the era of neuroimaging, it has been shown repeatedly that contrasting conflict trials with nonconflict trials provides strong activation of the anterior cingulate. When the base word is highly emotional, such as “cancer” or “death,” a more ventral part of the cingulate is activated (Bush, Luu, & Posner, 2000). This anatomy is not arbitrary but reflects the dorsal cingulate’s connectivity to the frontal and parietal cortex, while the ventral cingulate is attached to emotional areas, such as the amygdala.

Cueing Attention
In the early 1960s, a British neurologist, Grey Walter, discovered that a warning event that signalled a target for which one had to make a voluntary response led to a large negative shift in the brain waves recorded from the scalp by standard EEG electrodes. The phenomenon was called contingent negative variation (CNV). The CNV was the earliest of a number of EEG signals thought to be related to aspects of attention (McCallum & Walter, 1968).
If one orients to a visual location so as to attend to a target, the electrical activity shown by that target is amplified by increasing the negative wave recorded at about 80 milliseconds and the following positivity at 150 milliseconds (Van Voorhis & Hillyard, 1977). Imaging studies have indicated that this change in amplitude of the scalp-recorded information comes from areas of the occipital lobe involved in vision (Heinze et al., 1994). It has been shown that even electrical activity in the primary visual cortex can be modified by attention (Posner & Gilbert, 1999). Evidence suggests that the CNV originates in areas of the frontal cortex and moves backward over the brain to involve parietal areas of the hemisphere to which the target is directed (Harter & Guido, 1980).
Alfred Leonard at the Medical Research Council laboratory in Cambridge, England, sought to determine the time required to obtain one bit of information (Leonard, 1958). His effort built upon the earlier finding of Hick and Hyman relating reaction time to the amount of information transmitted by a stimulus. Leonard turned on six lights, and after a short period he turned off half of them, thus reducing the information by 1 bit. The person responded as rapidly as possible to the onset of a single light with one of the six keys he was given. When the person chose among six lights, his RT was much longer than when the number of choices were three. When there was plenty of time to assimilate the change from six to three (1 bit) of information, the RT was as if there were only three lights present. When there was a very short interval between the six-light onset and turning off three lights, RT was as if the choice was among six lights. Leonard was able to map the exposure time of the need to assimilate the 1 bit of information needed to go from six to three lights. Note that this method measures the time to absorb 1 bit of information, not from RT to the target, but from the time to reach the minimal RT. This partial advance information method frees the time to gain information from the speed of response; it is often called cueing and has been used numerous times since Leonard introduced it. For example, I conducted an experiment in which I sought to find out how long it took to image a letter (Posner, 1978). I provided people with a lowercase letter and asked them to press a key as quickly as possible when it matched an uppercase target. With a small interval between the lowercase letter and the target uppercase letter, the time to match the letters was 80 milliseconds longer than when both letters were uppercase. When the person had about 0.5 second to create an uppercase image from the lowercase letter, the RT was reduced to be the same as when matching two uppercase letters. I concluded it took about 0.5 second to create the image.
Later, this same cueing method was used to determine the brain system involved in using a cue to move attention and to do so without involving the mechanisms in response generation (Posner, 1980). By providing a cue at a new location or at fixation about where an impending target would occur, it was possible to image the neural system involved in attention free from those involving the response to the target. First behavioral studies verified that a covert shift of attention took place by showing improved reaction time in the first few hundred milliseconds following the cue. When neuroimaging was used during the covert shift of attention, the brain areas related to the shift were the temporal parietal junction, frontal eye fields, and superior parietal lobe. These brain areas were linked to the covert shift of attention and not to response generation (Corbetta & Shulman, 2002).


Applying Attention
The importance of attention to human life has led to many connections between the study of attention and related fields of consciousness, development, training, and psychopathology. The following section of the chapter reviews the nature of these connections in light of relevant methods and historical interest in the topic.
Consciousness
William James defined attention in terms of access to consciousness (1890). Elsewhere (Posner, 1994), I have argued that attention is to consciousness as DNA is to life. While life may be much more than DNA, it would be silly to argue that one could understand life without a knowledge of DNA. Thus, the student of consciousness must be careful to learn what is currently known about attention. However, the exact role of attention in consciousness is highly disputed. Patients with lesions of the primary visual cortex can orient to a stimulus that they deny seeing and cannot report (Sanders et al., 1974). This dissociation, called blind sight, occurs because the pathway from the colliculus to the parietal lobe remains intact and produces successful orienting even to a stimulus that occurs in the lesioned field and thus cannot be consciously reported. Work with blindsight patients and imaging studies show that the network of brain areas involved in orienting is quite distinct from the primary visual cortex and other visual brain areas. Blindsight represents a striking dissociation showing that important functions of attention such as orienting and alerting can occur without consciousness of the stimulus.
An important queston is whether consciousness depends upon some aspects of attention. Dissociation between attention and consciousness can be observed in normal persons. Koch and Tsuchiya (2007) argue that it is possible to have both consciousness without attention and attention without consciousness. When a red item pops out in a field of blue items, it does so without conscious control, as shown when the number of items present in the field does not matter. We are aware of the target but not of the search. We can attend to a complex task without interference from a pop-out of an animal or other striking target. To show attention without awareness, consider attending to a location but being unaware of the object that occurs at that location. Some of the dissociations between attention and consciousness may arise because neither of the two concepts involves a single process.
Recent studies of consciousness have examined the brain systems involved when a target item is followed by a visual field so complex and strong that the person is unaware that the item has been presented (Dehaene, 2014). If the time for the target-unaware condition is subtracted from the time for the target-aware condition when people are conscious, there is activation of a large number of cortical brain areas that are referred to as the conscious working space. The idea is that consciousness involves the broadcasting of the currently aware information to a large-scale working space that concentrates the brain upon the aware material. This view could be seen as an elaboration of the idea that a particular small network such as the executive attention network serves as the gateway to the overall conscious experience, which results from the involvement of a larger network of brain areas (Petersen & Posner, 2012).

Development
Less than 25 years ago, psychology in the United States viewed the infant as incapable of cognition. Unable to talk and limited in movement, the infant seemed little more than a simple reflex machine. Then two new methods were introduced that revealed the cognition of the infant hidden from view. Robert Fantz (1956) developed a method of selective viewing that built upon the infant’s preference for a novel item over a familar one by exposing a familiar and unfamiliar item and observing the eye movements toward each of them. Infants showed a clear preference for novelty. Later work (Eimas et al., 1971) repeated the same syllable over and over, showing that a change would give evidence of the infant’s favoring the new stimulus over one already repeated. Within a few short years, this method had shown that infants are able to discriminate between any pair of phonemes in any of the world’s languages. By ten months, infants are beginning to shape their attention to favor those phonemes in the native language, tending to lose those which were not used by the speakers around them. Although there is danger in overstating the cognitive capacity of the infant (Haith, 1998), there is no question that the ability to examine the infant brain with experimental methods has greatly enlarged our ability to study development in general and of attention in particular.
Using habituation methods together with scalp recordings of EEG, it was possible to trace the origin of the executive attention network to not later than seven months of age, at least for the purpose of detecting errors (Berger, Tzur, & Posner, 2006). A major advance in the area of human brain development was the use of resting state magnetic resonance imaging to trace connected brain areas from birth. Since this approach does not require that the participant performs a task, it can be used from birth and allows easy comparison over many ages (Dossenbach et al., 2007; Fair et al., 2009; Raichle, 2009). One of the major findings is that short connections dominate in early life, while many of the remote connections do not develop until later childhood. A mid-frontal node related to executive attention appears poorly connected during infancy but becomes integrated with other cortical systems later in life (Fair et al., 2009).
The network, however, is poorly connected with responses other than eye position. The ability of the network to slow manual responses following an error develops only in the third year of life (Posner & Rothbart, 2007). The alerting and orienting network develops more rapidly than the executive network. However, alerting scores continue to show improvement until adulthood (Petersen & Posner, 2012). In early life, the orienting network exerts the strongest control of behavior, but in late childhood and adults, it is the executive network that is most important in our ability to regulate behavior.

Training
At the start of this chapter, I mentioned the ancient Hindu and Chinese books that discuss the ability to control the mind through practice. Ancient practices like meditation, yoga, martial arts, and tai chi reflect the long traditions here. Some of these control mechanisms involve physical exercise, while others deal almost entirely with the mental state. Although there has been interest in training the brain or its attentional component, it has not been a central part of psychology’s research agenda until the era on neuroimaging.
Two large areas of research into brain training have arisen. One of these methods is called attention training, or more broadly, network training. This training involves a task such as the Stroop effect, attention networks, or working memory, all of which can be practiced as a form of training. Network training of this type clearly improves the rehearsed task and often some transfer to very simliar tasks (Posner, Rothbart, & Tang, 2015). The improvement in the practiced task is likely a combination of changes of cognitive strategies employed in carrying out the task and improvement in the brain network that executes the task by more efficient white-matter connections. Although there are some reports of broad transfer, especially in young children or the elderly, the issue of generalization remains very unclear at this time. A likely generalization is that transfer may occur when the same strategies that apply to one task also affect another task. An example of very poor transfer is specific training that allowed students to increase the number of digits they could recall after a single presentation by recoding them into the times to run various distances (Ericsson & Chase, 1982). This training did not transfer to retention of letters, which could not easily be translated into track scores. However, having developed a strategy, transfer might arise when a different form of coding overlaps. Training in imaging associations between words might easily transfer to pictures.
A rather different type of training is to change the brain state through physical or mental exercise that is not specific to any particular cognitive task (Tang & Posner, 2009). Physical exercise has been shown to have broad influence on health and also upon cognitive performance, as measured by tests such as of memory or attention (Hillman, Erickson, & Kramer, 2008). The term “generalization” is less relevant here, since there is no specific mental task used for training, but it seems clear that something about physical training aids the brain in dealing with a wide variety of tasks. Somewhat similar results have been obtained with meditation, although there have been fewer studies. There are many forms of meditation, as there are of physical exercise. It has been believed that one would have to study expert meditators in order to explore the consequences of training. However, more recently, it has proven possible to train naive people for a brief period and ascertain significant effects on attention, stress reduction, and mood improvement (Tang et al., 2007).

Pathology
Given the importance of attention for everyday life and the evidence of vast individual differences in the efficiency of various forms of training, it should be unsurprising that many mental illnesses involve a deficit of attention. It is likely that almost all illnesses could produce a deficit in maintaining alertness or in the effort needed to write or evaluate a paper. However, in some cases, work on attention in specific mental illnesses has yielded information valuable in understanding the disorder and in designing appropriate treatment. Sometimes the connection to attention yields surprising outcomes, for example, in understanding psychopathy and in autism.


Alerting and Orienting
ADHD
There is evidence that attention deficit hyperactivity disorder (ADHD) may involve a deficit in alerting either as a primary cause (Halperin & Schulz, 2006) or in conjunction with an executive deficit (Johnson et al., 2008). The surprisingly long development of alerting in childhood suggests the possibility that this network could be vulnerable to problems. ADHD often is found to show lateralized features of right-hemisphere damage that would fit with the theory of strong right-hemisphere lateralization of tonic alertness. Although ADHD children do not necessarily appear to be sleepy, the hyperactivity they sometimes display may be a compensation for disordered sleep patterns, since hyperactivity is often related to sleep deprivation.

Autism
Autism is most frequently seen as a disorder of social communication. Autistic children fail to reference others, and they have deficits in communication. However, a deficit found in cognitive studies of autistic children is a failure to orient, even when nonsocial cues indicate where in space a likely target will occur (Keehn, Mueller, & Townsend, 2013; Landry & Bryson, 2004). A study using the attention network test (ANT) found that children with autism spectrum disorders (ASD) showed a significant deficit in orienting. It is proposed that this deficit involves the ability to disengage attention, which is associated with the temporal parietal junction. Deficits in parietal and cerebellar grey matter are frequently reported for children with autism. An early deficit in orienting could by itself be important in communication problems, since communication critically depends on social referencing. It seems likely autism involves many other brain and behavioral deficits, but the orienting deficit may provide an important clue to remediation methods.


Executive Attention
A number of disorders seem to involve primarily the executive network; these include psychopathy, borderline personality, and schizophrenia.
Psychopathy
Psychopathy involves a failure of empathy for the pain of others when taking actions that favor the self. Many believe that the initial impetus for empathy lies in the mirror neuron system, which allows the pain of others to be reflected in infant neuronal discharges. However, studies suggest that psychopathic behavior also rests upon the degree of attention paid to environmental cues. According to Joseph Newman’s work (Zeier, Maxwell, & Newman, 2009), psychopaths who are in prison for their behavior differ from nonpsychopathic prisoners in the degree to which the emotional cues of others influence their behavior only if the situation brings those cues to attention. When cues are not deliberately attended to, psychopaths seem to behave similarly to nonpsychopaths, but they do not seem to monitor the environment for those cues if they are not already in the focus of attention (Zeier, Maxwell, & Newman, 2009). It is as though the pain of others is not a salient cue for psychopaths but it is for normals. According to one imaging study, the ventral anterior cingulate cortex (ACC) was less active in psychopaths when viewing frightening faces than for normals (Blair, 2004), suggesting that emotional controls are less active in this population – as they themselves report. In this regard, psychopathy seems to have something in common with borderline personality disorder (discussed next) in terms of the difficulty in handling emotion. However, the origin of borderline personality disorder appears to be quite early in life, whereas this may be less true of psychopathy.

Borderline Personality
Borderline personality disorder is characterized by great lability of affect and difficulties in interpersonal relations. In some cases, patients are suicidal or carry out self-mutilation. Because this diagnosis has been studied largely by psychoanalysts and has a very complex definition, it might at first be thought of as a poor candidate for a specific pathophysiology involving attentional networks. However, by focusing on the temperamentally based core symptoms of negative emotionality and difficulty in self-regulation (Posner et al., 2002), it was found that patients were very high in temperamental negative affect and relatively low in effortful control (Rothbart et al., 2001). In our study, a temperamentally matched control group of normal persons was selected who (1) did not meet the requirements for a personality disorder, and (2) were equivalent in scores on these two temperamental dimensions. Comparing their ANT results, a deficit specific to the executive attention network was found in borderline patients in comparison with matched controls.
Imaging results also suggested overgeneralization of responding to negative words in the amygdala in the borderline patients, and reduced responding in the anterior cingulate and related midline frontal areas involved in self-regulation (Silbersweig et al., 2007). Patients with higher effortful control and lower conflict scores on the ANT were also the most likely to show the effects of therapy. This methodology shows the utility of focusing on the core deficits of patients, defining appropriate control groups based on matched temperament, and using specific attentional tests to help determine how to conduct imaging studies.

Schizophrenia
A number of years ago, never-medicated schizophrenic patients were tested with a cued detection task similar to the orienting part of the ANT and were studied using positron emission tomography (PET). There patients showed a deficit in orienting similar to what had been found for left parietal patients (Early et al., 1989). At rest, these subjects also showed a focal decrease in cerebral blood flow in the left globus pallidus (Early et al., 1989), a part of the basal ganglia with close ties to the anterior cingulate. When their visual attention was engaged, they had difficulty in shifting attention to the right visual field and they also showed deficits in conflict tasks, particularly when they had to rely on a language cue. It was concluded that the overall pattern of their behavior was consistent with difficulties in the executive attention system, with signs of mostly left-hemisphere deficits.
The deficit in orienting rightward has been replicated in first-break schizophrenics, but it does not seem to be true later in the disorder, nor does the pattern appear to be part of the genetic predisposition for schizophrenia. As the disorder progresses, the cognitive deficits become more severe and more general. First-break schizophrenic subjects often have been shown to have left- hemisphere deficits, and there have been many reports of anterior cingulate and basal ganglia deficits in patients with schizophrenia (Benes, 1999). Francine Benes (1999) reported that schizophrenic patients coming to autopsy showed deficits in outflow from the anterior cingulate, which she argued was part of a much larger network of frontal and temporal structures that operate abnormally in schizophrenia.
A study using the ANT casts some light on these results (Wang et al., 2005). In this study, the schizophrenic patients were chronic, and they were compared to a similarly aged control group. The schizophrenic patients had much more difficulty resolving conflict than did the normal controls. The deficit in patients was also much larger than that found for borderline personality patients. However, there was still a great deal of overlap between the patients and normal subjects, indicating that the deficit is not suitable for making a differential diagnosis. The data also showed a much smaller orienting deficit of the type that had been reported previously in first-break patients. These findings suggest that, on average, there is a strong executive deficit in chronic schizophrenia, as would be anticipated by the results in Benes’s study (1999). It remains to be determined whether this deficit exists prior to the initial symptoms, or develops with the disorder.



Summary
The effort to control the mind arose in ancient Eastern religion and philosophy 2,500 years ago. Western philosophy stressed awareness of the outside world. Methods for the scientific study of particular issues in the field of attention began even before the birth of psychology as an academic discipline in the later 1800s. Measuring how many items might be perceived in a single glance and the time required for simple mental operations like judgment and choice were among the earliest empirical studies. Theories of attention were often influenced by dominant general theories of human actions or new methods of inquiry such as introspection, behaviorism, information processing, or neuroimaging, but also sought to incorporate and explain empirical findings. Because attention is of critical importance in human life, studies of attention have been applied to important issues such as the nature of conscious experience, how attention can be cultivated or trained, and what happens when attention goes wrong in various pathologies. This chapter has tried to summarize these topics in a historical context, while making clear that they continue to be subjects of current investigation.
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6 Learning
Mark E. Bouton and Robert A. Boakes
The study of learning and behavior processes, especially as they are represented in the behavior of animals such as rats, mice, monkeys, and pigeons, has an interesting history that is as old as almost any field of experimental psychology. The present chapter tells the story of this area for roughly the last 100 years. But to do the job properly, we must begin in the late 1800s.
Mental Evolution and Early Experiments on Learning by Animals
How animals learn was first systematically studied toward the end of the nineteenth century. The origins of this research tradition lay in the confluence between the concerns and theories of mainly British biologists and philosophers and the mainly German development of experimental physiology and discoveries in what is now called neuroscience.
Early in the development of his ideas about evolution, Charles Darwin tried to understand how human intelligence had evolved (Gruber, 1974). He incorporated his theory of mental evolution in The Descent of Man, and Selection in Relation to Sex (Darwin, 1871). His central argument was that elements of what many regarded as uniquely human abilities – notably, reasoning, moral judgments, and language – can be observed in other species. Darwin claimed that well-documented processes, including both natural and sexual selection, could explain how these unusual abilities had evolved; human mental evolution was special only to the extent that it depended on the combination of, and interaction between, such abilities. The evidence that Darwin gave to support this claim was far from overwhelming. In 1874 he handed on the task of collecting further evidence on animal intelligence to George Romanes.
In 1882 Romanes published a large body of mainly anecdotal evidence in a book titled Animal Intelligence and in 1884 laid out his theory as to how minds have evolved in Mental Evolution in Animals. Since domestic settings provide frequent opportunities for humans to be present when an animal acted in an unusual or impressive way, a major part of the evidence that Romanes cited were reports of apparently intelligent behavior on the part of dogs, cats, and horses. In some ways Romanes’s approach was in great contrast to that of his hero Darwin. Notably, Romanes’s concern with ranking species in terms of their intelligence, with dogs and horses very high on this tree of mental evolution and humans’ apparently unique ability to fashion tools justifying their position at the very top, contrasted with Darwin’s admonition never to use the terms “higher” or “lower” when comparing the evolution of different species.
What became known as the Spencer–Bain principle, whereby actions that have been followed by beneficial consequences tend to be repeated more than actions without such consequences, was central to the critique by Conwy Lloyd Morgan of Romanes’s theories and the evidence on which those theories were based. Morgan claimed that most of the examples of “clever” behavior on the part of an animal resulted from “trial-and-error learning with accidental success” and that to understand an animal’s behavior repeated observations were required. The argument appeared in the first book to include “comparative psychology” in its title (Morgan, 1894). This also included Morgan’s canon, the principle that, when an example of animal’s behavior can be explained in two or more different ways, the explanation that is based on simpler processes is to be preferred. Unlike many behaviorists of the generation that followed, he did not deny that in some cases an animal’s behavior might reflect some kind of high-level cognitive process. Morgan was influential for at least two further reasons. First, by analogy with Darwin’s principle of natural selection, he argued that simple learning processes could result in highly complex behavior, given appropriate interactions between an animal’s behavior and its environment. Second, he pointed out the need to distinguish between claims that could in principle be tested – for example, Darwin’s claim that dogs can still recognize people despite an interval of many years – and claims that can never be tested – for example, Darwin’s belief that dogs can experience shame.
What Morgan did not do was to collect quantitative data on changes in an animal’s behavior across interactions with the environment. The tradition of collecting precise measurements under experimental conditions was one that flourished in nineteenth-century Germany. Led by physiologists such as Helmholtz and du Bois-Reymond, research of this kind had produced important advances in understanding the nervous system. Wilhelm Wundt, who was trained in this tradition, set up the world’s first psychology laboratory in 1879 at the University of Leipzig (Boring, 1950).
William James was by far the most influential American to learn at firsthand about the new experimental psychology. In his magnificent Principles of Psychology of 1890, a key chapter was on habit, its importance in everyday life, and its stabilizing influence in society. A student who started his studies with James, Edward Thorndike, was the first to obtain quantitative data on how habits can be acquired.
Sharing Morgan’s belief in the importance of trial-and-error learning with accidental success, Thorndike implemented a series of systematic experiments using a set of “puzzle boxes” made out of old packing cases. The cats and dogs used in these experiments had to learn some arbitrary response that would release a catch or bolt and allow them to escape to the food sitting just outside. Thorndike measured the time from when an animal was placed in the box to when it made the appropriate response to produce the world’s first learning curves.
Thorndike (1898) reported that he found no indication that his subjects learned that a particular response was followed by the desired outcome. Instead, he argued that the outcome – a “satisfying” event – simply stamped in a connection between the stimulus setting (S) and the response (R). As a result, Thorndike’s experiments not only established in the United States a tradition of experimental research on animal learning but ensured that a central theoretical issue was whether the only kind of learning displayed by animals consists of S–R connections that were “stamped in” by what became known as “reinforcement.”

Watson, Pavlov, Hull, Tolman, and Skinner
John Watson was the first person to study learning by rats. For his doctoral work, Watson used a variant of Thorndike’s puzzles boxes. Later he switched to studying the way that rats learned their way around runways and mazes. In 1913 Watson proposed that the study of human psychology should adopt the same purely objective methods as those who studied animals rather than humans. Over the next ten to fifteen years an increasing number of American psychologists referred to themselves as behaviorists, and the study of how rats learn to find their way through mazes spread to many campuses.
Watson rejected what Thorndike in 1911 had called the “law of effect.” This stated that, if a response happens to be followed by an event that is “satisfying” to the animal, the response becomes more likely to occur in future, whereas, if followed by an unsatisfying event, repetition of the response becomes less likely. Watson argued that the law relies on the entirely subjective notion of what is “satisfying.” Instead of the law of effect, Watson advocated the “law of frequency”: the more often that a response, R, occurs in the presence of some stimulus, S, the stronger the S–R connection.
In his 1924 book, Behaviorism, Watson proposed that Ivan Pavlov’s conditioned reflex should become the core concept of behaviorist psychology. At that time all that was known about Pavlov’s research on conditioning was provided by a few conference papers. This all changed in 1927 when Pavlov’s lectures on the conditioned reflex were translated into English.
On the basis of highly productive research on the digestive system, in 1904 Pavlov was awarded the Nobel Prize in Medicine, the first Russian to obtain a Nobel Prize in any field for many decades. However, by the time of his Nobel Prize, Pavlov’s research had changed direction in a radical way. As part of his examination of digestive processes, Pavlov had studied salivary reflexes: if meat powder is placed in a dog’s mouth it secretes a highly mucous saliva, whereas, if a dilute acid solution is used, a thin, watery saliva is produced as what became known as the “unconditioned response” (UR). When in such experiments dogs started to salivate as soon as the experimenter approached, the effect was initially termed a “psychic reflex” and regarded as a problem. Gradually Pavlov was persuaded that this was not so much a problem as an important effect that called out to be studied. Increasingly, all of Pavlov’s considerable resources became concentrated on the challenge of understanding how the brain functions by means of experiments on conditioned reflexes.
Most of the basic properties of what is usually labeled “Pavlovian conditioning” – but also as “classical conditioning” – were first identified in Pavlov’s laboratory. These properties included extinction, spontaneous recovery, discrimination learning, conditioned inhibition, and stimulus generalization. His basic theory was that learning consists of establishing a connection in the brain between the centers that represent a previously irrelevant stimulus, the “conditioned stimulus” (CS), and the centers that represent the “unconditioned stimulus” (US) for some reflex so that, once connected, the CS now elicits a “conditioned response” (CR) that is identical to the “unconditioned response” (UR). Such an excitatory process can be opposed by an inhibitory process, as, for example, in extinction.
Pavlov’s great achievement can be seen as developing an extraordinarily fruitful method for studying how associations between events are acquired. He was clearly a “stimulus–stimulus” (S–S) theorist. Yet that was not how most American behaviorists understood his theories. First Watson and then Clark Hull viewed Pavlov’s conditioning procedure as another way of producing S–R habits.
Hull’s highly influential Principles of Behavior of 1943 drew its core assumption from Thorndike’s law of effect: reinforcement strengthens the “S–R” connection between a response that preceded it and the stimulus that preceded the response. Unlike Thorndike, Hull provided a definition of reinforcement, namely, an event that reduced a drive stimulus (SD), where drive stimuli were produced by a small set of biological needs such as hunger and thirst. The large set of additional assumptions included, for example, the proposal that the stronger the reward (e.g., a large amount of food when a rat reached the goal box in a maze), the more effective it was in reinforcing an S–R connection. Much of the evidence for these assumptions was based on results from maze experiments, but for some “principles” the only data to hand were those provided by Pavlov’s experiments. To incorporate such results within his system, Hull proposed that in a salivary conditioning experiment the arrival of food reinforces the connection between salivation and the preceding conditioned stimulus. Only much later was this claim tested and found to be false: using an omission procedure, Sheffield (1965) arranged for a stimulus (CS) to be followed by food, except on trials where his dogs salivated, so that the response was never reinforced in a Hullian sense, and yet the dogs started to salivate to the CS and continued to do so over many hundreds of trials.
The most important critic of the behaviorists’ claim that all learning consists of the acquisition of S–R habits was Edward Tolman. In his 1932 book, Purposive Behavior in Animals and Men, Tolman summarized experiments from his laboratory convincing him that there are many types of learning processes. Pavlov’s experiments, Tolman argued, did not demonstrate either conditioning of a reflex or acquisition of a salivary habit, but rather the acquisition of expectancies. Rats in a maze are not learning what response to make at different choice points within a maze, but rather where to head; much later he coined the term “cognitive map” to describe what a rat learned after traversing a complicated maze on several occasions. In experiments on latent learning rats were initially allowed to explore a maze in the absence of any explicit reward; this was followed by a second stage in which a food reward was now available in the goal box. Rats given this treatment were found to reach the goal box in the second stage as quickly as ones that had been rewarded throughout. For Tolman, the results meant that reinforcement was not necessary for learning, and pointed to the need to distinguish between learning and performance.
Hull’s final book, A Behavior System of 1952, described fundamental changes to his theory that included adoption of the distinction between learning and performance. The new theory was based on fractional goal responses and the feedback they produced, fractional anticipatory stimuli, symbolized by sg. The size of a reward for some response no longer determined the speed with which a habit was acquired; a habit could be rapidly acquired when a response was followed by a reinforcer so slight as to be undetectable. The previously experienced magnitude of a reward was now assumed to determine the rate and vigor with which a habit was performed. The sg concept was used by Hull to provide an explanation for various results from other labs suggesting that rats were capable of solving problems or acquiring cognitive maps.
One problem for a strict behaviorist account of learned behavior was that these fractional responses and stimuli were no more easily measured than the more cognitive factors that the account strenuously rejected. Furthermore, the concern with real-world problems shown by many of the early Hullians had faded away. As a result, many younger researchers were inspired by B. F. Skinner’s claim that a “science of behavior” does not need theories of learning (Skinner, 1950) and that the principles of operant conditioning can be successfully applied to many of the problems facing society, as spelled out in his Science and Human Behavior of 1953.
An important factor that increased the appeal of Skinner’s behaviorism was the impressive productiveness of his atheoretical approach. Following his Behavior of Organisms of 1938, in which he demonstrated the usefulness of what became known as the Skinner box, he and William Estes reported the first systematic study of punishment in animals and also the “conditioned emotional response” (CER), later renamed as “conditioned suppression.” They found that, once rats had been trained to lever-press for food pellets at a steady rate on a variable interval schedule, the presentation of a visual or auditory stimulus paired with shock produced suppression of the lever-press response, even though this meant that the rat missed out on some food pellets (Estes & Skinner, 1941). This research was followed by extensive studies of pigeon key-pecking behavior under a wide range of reinforcement schedules (Ferster & Skinner, 1957). Demonstrations that, for example, operant conditioning techniques can be very useful and effective in the study of stimulus generalization (Guttman & Kalish, 1956) led to an increasing volume of research on discrimination learning and generalization (e.g., Jenkins & Harrison, 1960; Terrace, 1963). Such developments in the animal laboratory were accompanied by applications of operant conditioning to the classroom, with the development of teaching machines (Skinner, 1958), and to the treatment of mental illness, with the development of behavior therapy and interventions involving psychiatric patients (e.g., Lindsley, 1960). Skinner’s behaviorism was radical in a number of senses. At a philosophical level he promoted a view of science, radical empiricism, proposing that science should only describe empirical relationships and has no need for theories that depend upon unobservable factors. Skinner rejected all appeals to cognitive processes (e.g., terms such as “memory”) and also to any attempt to explain behavioral phenomena in terms of brain mechanisms. Pavlov’s big mistake, Skinner argued, was to believe that he was studying how the brain works when, in fact, he was laying the foundations for a science of behavior in its own right.
Skinner’s behaviorism was also radical in terms of methodology: careful experiments with just one or two animals provide the basis for good science, while those involving groups of animals and statistical analysis are to be rejected. He argued that there are just two processes by which learning takes place. “Respondent conditioning” was his term for Pavlovian conditioning; such learning applied only to involuntary behavior on the part of humans, and Skinner gave it little attention. “Operant conditioning” was his term for what others have called “instrumental conditioning,” and the behavior this produces he regarded as equivalent to human voluntary behavior. Operant behavior is to be studied only in an operant chamber, where the primary outcome measure is the rate at which an animal emits an operant response. For decades the results sections of most research papers published within this tradition consisted only of cumulative records of individual animals; the reader was invited to agree that following some change in conditions the cumulative record showed either an upturn or downturn in the rate at which key-pecking or lever-pressing occurred.
One of the many aspects of Hullian research that Skinner had rejected was the description of behavior in terms of mathematical equations. A major change in the direction of operant conditioning research was first marked by Charles Catania’s (1966) review of research on concurrent reinforcement schedules. In such experiments, an animal is presented with a choice between two or more schedules. Catania (1966) included mathematical functions relating, for example, relative rates of responding on two response keys to the relative rates of reinforcement that are available on the keys; a major source of such data was research carried out by Richard Herrnstein. Subsequently Herrnstein and his students expanded this research on what became known as the matching law (e.g., Herrnstein, 1970). The search for refinements of the equations expressing this “law” has remained a major theme within the research tradition that Skinner founded. Given Skinner’s rejection of Hullian theory, it is noteworthy that this enterprise within the Skinnerian tradition harks back to Hull’s belief that to be truly scientific psychological theories – in this case of how animals make choices – need to be expressed in terms of mathematical equations.

Comparative Cognition and Complex Learning
Most learning theorists working within the behaviorist tradition would have agreed with the claim that at birth the mind is a blank slate, containing no constraints on the mind’s future development as guided by sensory experience. Researchers in animal learning who have sought evidence to show the claim to be false have followed a number of paths, one of which has been that of comparative psychology or comparative cognition: comparing the learning abilities of various species in the search for meaningful differences.
Thorndike (1898) had compared instrumental learning in chicks, dogs, cats, and monkeys. Limited data from a few representatives of each species led him to the claim that species did not differ in learning ability and to the challenge for successors to prove him wrong. Robert Yerkes was among the first to meet this challenge, deciding that species differences could be found only by using learning tasks that are more complex than simple instrumental learning. To this end he and his students developed a number of discrimination problems, varying from simple ones involving just two choices, with the correct choice indicated by some physical stimulus – a difference in, say, the brightness of doors leading to a goal box – to discrimination involving multiple choices, with the correct choice indicated by some relationship between stimuli (Boakes, 1984).
One of the most obvious species differences in apparent learning capacity is between the acquisition of human language and the absence of comparably complex forms of communication in any other species. Following early failures to teach home-raised apes to produce even a few human words, Yerkes suggested that the problem might be anatomical and that, given the dexterity with which apes can use their hands, a more fruitful approach might be to train an ape to use sign language. This idea was eventually taken up by Allen and Beatrice Gardner (1969). Their adopted chimpanzee, Washoe, made impressive progress in acquiring a vocabulary of signs and in understanding signing by her human companions. Later chimps trained by other researchers learned to communicate with their trainers using either plastic symbols, in the case of David Premack’s (1971) chimp, Sarah, or symbols on a computer keyboard, in the case of chimps trained by Duane Rumbaugh and Sue Savage-Rumbaugh (Savage-Rumbaugh et al., 1993).
Impressive as these achievements were, the question posed from early days in the Gardners’ program was whether language in apes was anything more complicated than instrumental learning. Is making a sign or selecting a plastic symbol or pressing a particular key on a keyboard to “say,” for example, “I want a banana,” any different from learning to press a lever that delivers a banana? In the context of theories of human grammar stimulated by Noam Chomsky (1957) and his critique of Skinner’s (1957) account of language learning in terms of operant conditioning (Chomsky, 1959), a key research question became whether apes could acquire at least a simple grammar that allowed them to produce meaningful – and novel – sequences of signs or symbols that deserved to be labeled “sentences.” Initial evidence that Washoe could indeed produce simple sentences was replicated in a study by Herb Terrace, whose team also trained a young chimpanzee, Nim, to use a vocabulary of over one hundred signs. Eventually Terrace concluded that these apes’ abilities did not provide a model of human language acquisition. For one thing, unlike children, neither Washoe, Nim, nor the other apes in these programs showed any increase in the frequency with which they produced strings of signs or symbols. Furthermore, analysis of videos taken during training sessions revealed that the trainers often unwittingly prompted their animals (Terrace et al., 1979). The problem of removing such Clever Hans influences from such studies has been difficult to overcome, and no substantial projects on ape language have been undertaken for several decades.
The first research on the learning abilities of primates to use large numbers of animals became possible when Harry Harlow set up a breeding colony of rhesus monkeys. Harlow wanted to confirm two strong beliefs. One was that incentives were not limited to those based on Hull’s limited set of biological needs. To this end, he and his students demonstrated that their subjects would work to solve mechanical puzzles in the absence of any explicit reward (Harlow, 1950) – in other words, this behavior was intrinsically motivated – and that monkeys would press a lever in order to see into an adjoining room more vigorously when the room contained a toy train moving around a circular track than when it contained only a plate of bananas (Butler, 1954). Harlow’s second belief was that his monkeys could learn very rapidly to solve a range of discrimination tasks. To this end, he developed what became known as the Wisconsin General Test Apparatus (WGTA).
The challenge for a monkey being tested in a WGTA is to learn which object covers the only food well containing some treat. In a simple object discrimination task, object A always covers the baited well, while the food well covered by object B is always empty. One procedure Harlow introduced that was entirely new required a very large number of objects that differed in color, size, and shape. In this learning set procedure, once a monkey learns always to choose A over B, it is then given a second discrimination to learn, C over D; once this is learned, the third discrimination is E over F, and so on. Harlow discovered that learning, as measured by trials to reach some criterion, becomes increasingly rapid with each new pair of objects until a monkey reaches the stage of learning whether or not to choose the arbitrarily correct or the incorrect stimulus on the first trial of a new object discrimination. Harlow named this effect learning to learn (Harlow, 1949).
Harlow’s research inspired several researchers to test whether other species would also demonstrate learning to learn. Although no species was found to rival the performance of Harlow’s rhesus monkeys, many showed steady improvement as each new discrimination was introduced. The performance of squirrel monkeys was superior to that of a cat, which was found to be better than that of a squirrel or a rat (Warren, 1965). Given the heightened interest in the 1960s of the intelligence of dolphins, when their exceptionally large ratio of brain to body size was documented, it was reassuring to find that their performance on a learning set task could rival that of rhesus monkeys. However, this was found only when auditory stimuli were used; when given a series of discriminations between visual stimuli, dolphins’ rate of improvement was slow (Herman et al., 1969).
The research program on the learning abilities of different species that had the most impact in the 1960s was led by M. E. (Jeff) Bitterman (1965). A key task used in this program was serial reversal learning. In the spatial version an animal is, for example, first rewarded for turning left in a T-maze but, once it performs well on this initial discrimination, it is then rewarded for turning right; once it performs well on this second discrimination, the rule is then reversed once again; and so on. Rats and pigeons show steady improvement across reversals in both the spatial and visual discrimination versions of the task. However, the performance of fish and turtles was found to remain at a low level. A second task involved probability learning: a pigeon would, for example, be rewarded on 80 percent of trials for choosing the blue over the yellow response key. For both the spatial and visual version of this probability task rats and monkeys tended to “maximize,” i.e., stick with the response yielding the 80 percent pay off, while other species tended to show “matching,” i.e., respond 80 percent of the time to the response with the 80 percent pay off.
The fundamental problem with such comparisons is that one can never be sure, on finding that species A generally learned to solve some learning task more rapidly or effectively than species B, that the conditions of the task were equally “fair” to both species in terms of what Euan Macphail termed “contextual variables” (Macphail, 1987). Thus, species A may have performed better because its reward provided a stronger incentive than that provided to species B; or because the stimuli chosen were more easily discriminated by A; or because the spatial relationship between response and reward favored A.
An alternative to comparing two or more species within the same research program is to concentrate on a single, hitherto little studied species, and examine the extent to which it learns in a similar way to that of a well-studied species like the rat. An extensive research program of this kind has been that of Bitterman and his collaborator, Patricia Couvillon, working with honeybees. Despite their separate evolutionary histories and very different nervous systems, the way that bees perform in a variety of learning tasks is found in most respects to be remarkably similar to that of rats (e.g., Bitterman, 1996).
Another – and much more widely adopted – alternative to traditional comparative psychology has been to concentrate on a particular area of cognition, such as memory, spatial orientation, or timing, and ask how a particular species processes information in that domain. The development of comparative cognition was heralded by Ed Wasserman (1984), and its achievements in the latter part of the twentieth century were detailed in Sara Shettleworth’s magnificent Cognition, Evolution and Behavior of 1998. The large range of topics and species studied is revealed by the thirty-three chapters in Comparative Cognition (Wasserman & Zentall, 2006).
One of the last studies involving the WGTA that Harlow published involved oddity learning. Monkeys were given a series of problems in which on each trial three objects were laid out before them and they needed to choose the object that differed from the other two. After solving around two hundred such oddity problems, the monkeys’ performance reached a level of 90 percent on the first trial, thus demonstrating that, independent of the physical features of a set of objects, they had learned to choose the odd one out (Moon & Harlow, 1955). Since then the oddity task and its complement, matching-to-sample, have been widely used. Following Skinner (1950), many hundreds of pigeons have served in matching-to-sample or oddity experiments. After intensive training pigeons can learn to respond on the basis of relational cues (e.g., Katz & Wright, 2006) and even to match on the basis of higher-order relationships (e.g., Cook & Wasserman, 2007).

Constraints on Learning
Nikko Tinbergen’s The Study of Instinct of 1951 increased interest on the part of psychologists in the kind of learning studied by ethologists, such as imprinting and bird song learning, and in the degree to which “laws of learning” based on Pavlovian and instrumental conditioning experiments might be “constrained” by an experimenter’s particular choice of species, stimuli, responses, or reward.
One example of such a constraint was provided by Shettleworth (1975), using instrumental training with golden hamsters. Following a long-disregarded note by Thorndike (1911) and a more recent report by Jerzy Konorski (1967), Shettleworth made delivery of a food reward contingent on performance of a grooming response such as face washing or scratching. This instrumental conditioning procedure had no impact on the rate with which the hamsters performed these responses, even though the same procedure was successful in producing increased rates of lever-pressing or digging into piles of sawdust on the floor. A subsequent study using rats showed that instrumental conditioning of a scratch response using a food reinforcer could be effective, but only as long as the rat had something to scratch at, such as a target provided by a Velcro collar fitted around a rat’s neck (Pearce, Colwill, & Hall, 1978).
The discovery of autoshaping (Brown & Jenkins, 1968) indicated that there is something special about the conditions under which pigeon operant experiments are often run. It was found that an instrumental contingency was not needed to persuade a pigeon to peck an illuminated response key; it would start and continue to peck at a visual stimulus if the stimulus was merely a good predictor of access to grain. At first, simply pairing a visual stimulus with grain delivery was regarded as a useful way of automatically shaping a pigeon to peck a response key – hence the name – and as a result of superstitious conditioning. But it soon became clear that the learning process was Pavlovian. First, David and Harriet Williams (1969) found that inserting an omission contingency, whereby a programmed delivery of grain was canceled if the pigeon pecked at the signal when it appeared, reduced but did not eliminate key-pecking, even when the omission contingency was introduced from the start and thus prevented the pigeon from ever experiencing a peck followed by grain delivery. Thus, the possibility of superstitious conditioning was ruled out entirely. Second, Bruce Moore discovered that the way a pigeon pecked at a visual stimulus depended on whether the latter was paired with grain or water: if the stimulus was paired with grain, then the bird made rapid sharp pecks, whereas if the stimulus was paired with water, the bird’s contact with the response key resembled the slow movements made by pigeons when drinking (e.g., Jenkins & Moore, 1973). This finding was reminiscent of the early result from Pavlov’s laboratory described earlier. When dogs salivated to a signal that some unconditioned stimulus was about to be delivered, their saliva varied with the type of unconditioned stimulus: thick with mucous, if this was meat powder, but thin and watery, if a dilute acid.
It was soon discovered that autoshaping in pigeons was just one example of a much more general phenomenon, one that became known as sign-tracking. Various species, including human children, were found to approach, and interact with, stimuli that signaled the occurrence of some positive event in the absence of any instrumental contingency (Hearst & Jenkins, 1974). Similarly, Wasserman (1973) reported that chicks would peck at a disk whose illumination signaled activation of a heat lamp in a cool environment, pointing out that this behavior was not evoked by the heat lamp. In a later example, male quail were found to approach a visual stimulus signaling that they would shortly gain access to a female quail (Domjan et al., 1986).
Hungry rats faced with insertion of a lever or a light signaling that a food pellet provide a further example of sign-tracking. Such conditions produce an unusual degree of individual variation. Some rats – “sign-trackers” – behave like pigeons and direct all of their behavior toward the inserted lever or light, but others – “goal-trackers” – spend the time in and around the hopper where the food pellet will shortly arrive (Boakes, 1977). The way that hungry rats respond to a signal that food is on the way was also found to depend on the type of signal: a diffuse light tends to elicit rearing, whereas a tone can elicit head jerking (Holland, 1977).
A related discovery in the 1970s was that instrumental and Pavlovian conditioning can interact in sometimes complex ways. One example of this followed reports by Keller and Marion Breland (1961) of “misbehavior” in animals that had first been successfully trained to perform some complex behavior but later their behavior became inconsistent. The key to understanding most of these reports lies in the principle that many explicit operant (instrumental) procedures can contain implicit Pavlovian contingencies (Jenkins, 1973). For example, hungry rats are trained to obtain a ball bearing and deposit it in a hole on the other side of the chamber in order to obtain a food pellet; once the rats perform this behavior, the operant contingencies generate a Pavlovian contingency whereby the ball bearing becomes a signal for imminent pellet delivery; the ball bearing now starts to elicit behaviors – as if it were a surrogate food object – that compete with its release into the hole, with the result that performance of the behavioral chain deteriorates (Boakes et al., 1978). The opposite of sign-tracking is found when localized stimuli are predictors of aversive events; animals withdraw from such stimuli (cf. Karpicke et al., 1977).
A question Robert Bolles asked was why animals readily acquire some kinds of avoidance behavior (such as fleeing from some about-to-be dangerous compartment) but acquire others (such as lever-pressing) with great difficulty or not at all. His answer was that it depends on the relationship between the defined avoidance response and the animal’s natural species-specific defense reaction (SSDR) in that situation (Bolles, 1970). Examples of SSDRs are: freezing when threatened in a small enclosed space; fleeing from possible danger in wide open space; and thigmotaxis, staying near the walls, when frightened in a large enclosed space. Bolles (e.g., 1972) eventually argued that avoidance learning often consists of no more than Pavlovian conditioning of an SSDR. Since then it has been generally agreed that avoidance learning almost always involves interactions between Pavlovian and instrumental conditioning (Bouton, 2016).
Pavlov’s equipotentiality principle claims that one kind of event is as effective as any other in terms of serving as a CS. The most dramatic exception to this principle comes from research on conditioned taste aversions (CTA) initiated by John Garcia and his colleagues (Garcia, Kimmeldorf, & Koelling, 1955). A key “bright-noisy water” study established the cue-to-consequence effect. Whenever a thirsty rat licked the spout of a water bottle, a light was switched on and accompanied by a click; if licking such a bottle was followed by an electric shock, the rats rapidly learned to avoid this bottle, but if, instead, it was followed by a sickness-inducing injection of lithium chloride, there was no avoidance of the bright-noisy bottle. On the other hand, a “tasty” bottle containing a solution of sodium chloride was avoided if it had been paired with x-radiation or lithium chloride, but not if it had been paired with an electric shock (Domjan & Wilson, 1972; Garcia & Koelling, 1966).
Among other unusual properties of taste aversion learning is tolerance of long delays, up to several hours, between experience of the taste and subsequent onset of illness (Garcia, Erwin, & Koelling, 1966); in contrast, the occurrence of a delay of even a minute can prevent any detectable learning occurring either in conventional Pavlovian procedures or in instrumental learning – the delay of reinforcement effect (Boakes & Costa, 2014).
A further contrast with the typical properties of more conventional conditioning paradigms was found when odors were used as stimuli. When an odor is paired with shock, rats rapidly learn to avoid the odor. However, when rats were given several trials in which drinking almond-scented water was followed by lithium injection, an aversion to the almond water developed only slowly, except when rats were given an almond-scented solution that also contained saccharin. In the latter case the rats developed a strong aversion both to the almond scent and to the taste of saccharin (Rusiniak et al., 1979). This result was the opposite of that predicted by associative theories based on competition between stimuli; these predicted that the presence of the strong saccharin taste should have overshadowed learning about the relatively weak almond odor. A related effect to such taste-potentiation of an odor aversion in rats was found when tastes were combined with visual stimuli for birds, both for hawks (Brett, Hankins, & Garcia, 1976) and for pigeons (Clarke, Westbrook, & Irwin, 1979).
These demonstrations of how unusual kinds of learning can occur when sickness is involved were accompanied in the 1970s by research showing that taste aversion learning shows many of the standard properties found for conventional Pavlovian procedures. For example, despite early claims, a taste aversion can be easily extinguished and, furthermore, is subject to latent inhibition, in that, although strong one-trial conditioning of an aversion to a taste can be readily obtained if the taste is novel, acquisition is slower after pre-exposure to the taste (Best & Gemberling, 1977). The acquisition of taste aversions despite long delays is impressive, as long as the taste is novel and the delayed sickness intense, but, as Sam Revusky (1971) argued, this depends on the absence of potentially interfering events during the delay interval. Finally, on the basis of his studies of within-compound associations (Rescorla, 1980), Robert Rescorla, together with Paula Durlach, demonstrated that strong associations can be rapidly formed between an odor and a taste and argued that taste potentiation of odor aversions can be explained on this basis. However, their explanation of potentiation proved to be incomplete (e.g., Bouton, 2016).
By the end of the 1970s most researchers’ views concerning taste aversion learning were in agreement with Revusky’s (1977) argument that all the apparently special properties of taste aversion learning are based on its one unique feature, namely, the cue-to-consequence effect, the readiness with which tastes, but not other types of events, can become associated with sickness.

Learning with Aversive Stimuli: Fear, Escape, and Avoidance Learning
One of the best-known studies using aversive procedures was an early one reported by John Watson and Rosalie Rayner (1920). In their experiment, an eleven-month old boy known as Albert B. was given a treatment in which a white rat was placed in front of him and then the experimenter created a loud noise. After exposure to a few pairings of the rat and noise, “Little Albert” began to respond with fear when the rat was placed in front of him. Watson and Rayner recognized the clinical implications of this simple demonstration of fear conditioning. They suggested that fear, an emotion, can come to be elicited by a stimulus paired with an emotional event. Today, fear conditioning (or “threat conditioning”) is still considered a basic mechanism that underlies the acquisition of anxiety disorders such as phobias, panic disorder, and PTSD (e.g., LeDoux, 2015).
Another aversive conditioning method was first introduced by Vladimir Bechterev (1913). A dog put its paw on a plate that could be electrified. A brief (e.g., two-second) stimulus preceded the shock. Not surprisingly, the shock itself caused the paw to withdraw but, after some pairings of the signal and shock, the signal alone began to evoke the response. The result was widely seen as an example of Pavlovian conditioning, but there was an extra contingency in the procedure that potentially made it different. By withdrawing its paw before the shock, the dog was also able to avoid the shock. This avoidance contingency can be very important. A key experiment compared two groups of guinea pigs in a running wheel. Both had a brief signal that was paired with shock, which caused the animals to run in the wheel. Although one group had simple signal-shock pairings, the other group had those pairings but also avoided the shock when they ran. The latter group learned to run in the presence of the signal much more rapidly than did the Pavlovian-only group (Brogden, Lipman, & Culler, 1938). Thus, the effect of the response had a huge effect on the learning of the response.
From a theoretical viewpoint it was difficult to see how the nonoccurrence of a shock that results from making the response could provide reinforcement the same way food reinforces a lever-press in the hungry rat. The puzzle was addressed by O. Hobart Mowrer (1947), who noted that during early trials in an avoidance experiment the subject receives pairings of the signal and the shock. This creates fear conditioning to the signal. In the crucial next step, though, the fear evoked by the signal served as a motivator or drive that could provide the reinforcement for the avoidance response. When the organism avoided, it terminated the warning stimulus, and thus reduced or escaped the fear. Mowrer’s two-factor theory thus emphasized the role of two processes in avoidance learning: The first, Pavlovian fear conditioning, set things up for instrumental reinforcement of the avoidance response through reduction of the fear response. Several early experiments with rats went on to show that the termination of stimuli that had been paired with shock could indeed reinforce responding (e.g., Miller, 1948; Mowrer & Lamoreaux, 1942).
Mowrer’s even larger idea was that Pavlovian conditioning can influence appetitive instrumental conditioning as well as avoidance learning. Earlier we discussed Tolman’s latent learning findings: rats that were allowed to explore a maze subsequently did very well when they found food in the goal box. And perhaps relatedly, rats that ran in a runway for a particular reinforcer showed contrast effects when they suddenly received a reward of greater or lesser value (e.g., Crespi, 1942). Although Tolman and other cognitive theorists interpreted these findings as evidence that animals learned to expect certain rewards (and that these expectations motivated their behavior), Kenneth Spence (1951, 1956) and others argued that they could be explained by Pavlovian conditioning that also occurred during instrumental learning. That is, a reward conditioned an anticipatory goal reaction (rG) to cues in the maze that provided motivation for instrumental responding. Rewards that were smaller than expected were assumed to create frustration (rF), another response that could be associated with stimuli in the background and motivate or demotivate behavior (e.g., Amsel, 1962).
Several theorists had thus begun to emphasize a role for Pavlovian factors even in instrumental learning. But are Pavlovian and instrumental learning necessarily different processes? In early papers, the Polish investigators Jerzy Konorski and Stefan Miller (1937a, 1937b) suggested that Pavlovian learning influenced the responding of smooth muscles and glands, whereas instrumental learning affected responses of striped muscles. Following Skinner (1938), Mowrer (1947) similarly argued that Pavlovian conditioning controlled autonomic responses, whereas instrumental conditioning controlled skeletal ones. Others claimed the distinction is between involuntary versus voluntary behaviors, or emotional versus adaptive responses (Schlosberg, 1937). Tests of these claims tried to demonstrate that autonomic responses, such as heart rate or urine production, could be influenced by instrumental reinforcement; these ultimately proved unsuccessful (Dworkin & Miller, 1986). Nonetheless, other studies indicate that Pavlovian conditioning can control skeletal behavior. For example, we previously discussed the Pavlovian control of key-pecking in pigeons (autoshaping) – a skeletal behavior. That kind of result makes it difficult to defend a strong version of the response class distinction, although for reasons described next it is still assumed that only Pavlovian conditioning influences emotional states that can motivate instrumental behavior.
Other research stimulated by two-factor theory looked for evidence that the strength of an instrumental behavior is correlated with – and thus plausibly motivated by – the strength of a measurable Pavlovian autonomic response (Rescorla & Solomon, 1967). However, studies measuring heart rate during avoidance learning eventually found that cardiac changes did not correlate well with performance of avoidance behavior (e.g., Black, 1959; de Toledo & Black, 1966). These and other findings challenged the idea that instrumental behavior is motivated by a Pavlovian conditioned response. On the other hand, presenting Pavlovian CSs while an animal is engaged in an instrumental behavior can influence the instrumental behavior. For example, Rescorla and Lolordo (1965) trained dogs to shuttle back and forth in an apparatus to avoid shock. In a second phase, they separately paired a CS with shock and arranged that another CS predicted no shock. When these were then presented while the dogs were avoiding again, the first CS (an excitor of fear) increased the rate of avoidance shuttling and the second CS (an inhibitor of fear) reduced the rate of shuttling. Such results, obtained in both aversive and appetitive instrumental learning situations, indicate that a Pavlovian factor does modulate and motivate instrumental responding (Holmes, Marchand, & Coutureau, 2010; Trapold & Overmier, 1972). The failure to find correlates in peripheral responses like heart rate might be due to the fact that classical conditioning produces a more central emotional state (like fear) rather than merely a peripheral response (Rescorla & Solomon, 1967).
Research on avoidance learning moved forward in at least two additional directions. First, as noted earlier, Bolles (1970) claimed that avoidance learning progresses most easily when the response required is similar to one of the animal’s SSDRs. Importantly, when rats were allowed to avoid shock by freezing, one of the most robust rodent SSDRs, they not only learned to freeze quickly, but the learning was entirely Pavlovian (Bolles & Riley, 1973); rats quickly associated the experimental chamber with shock, and froze while they were in it. Thus, the Pavlovian factor began to look like the all-important one. On the other hand, animals can sometimes learn less natural avoidance responses; here, the subject’s ability to terminate the warning signal (and theoretically escape fear) is crucial (Bolles, 1972). But instead of reducing fear, warning signal termination may provide a kind of feedback for the response; similar results are obtained when a brief cue is merely presented when the rat makes the response (Bolles & Grossen, 1969). It was also shown that such feedback cues have the properties of fear inhibitors, and that when fear inhibitors (safety signals) are made contingent on avoidance responses, they can strengthen and reinforce them (e.g., Rescorla, 1969; Weisman & Litner, 1969). The emphasis on fear reduction was thus eventually replaced by an emphasis on response feedback and reinforcement by cues signaling safety.
A second trend in studies of avoidance began with the discovery that exposure to shock in an initial Pavlovian conditioning phase could interfere with the dog’s later ability to learn to escape shock (e.g., Overmier & Leaf, 1965). Martin Seligman and Steven Maier (1967) then reported that dogs first exposed to inescapable shock had more difficulty later learning to escape than did dogs that were exposed to the same shocks but ones that were escapable (see also Overmier & Seligman, 1967). The inescapably shocked dogs were said to have acquired learned helplessness; they failed to escape in the second phase because they had previously learned that shock was inescapable. Importantly, dogs that were exposed to escapable shocks prior to the inescapable ones were “immunized” against this effect. Helplessness was seen as a possible cause of human depression (Seligman, 1975). However, as it later turned out, there is no actual learning of inescapability during exposure to inescapable shock; the “helpless” animal’s later failure to escape is brought on by a default, unlearned stress reaction to exposure to inescapable shocks. In contrast, exposure to escapable shocks engages a brain system originating in the prefrontal cortex that can reduce this default stress reaction (Maier & Seligman, 2016).

Surprise, Prediction Error, and Theories of Associative Learning
Two major discoveries in the late 1960s triggered an entirely new way of thinking about Pavlovian learning. First, Robert Rescorla found that simple pairings of a CS and a US were not sufficient to produce conditioning. In experiments first run in dogs and then refined in rats, Rescorla (1966, 1967, 1968) gave a group of subjects trials in which a CS was paired with a shock US on a percentage of its presentations; this produced reliable fear conditioning. A second group had the same series of CS and shock presentations, but also received extra shocks during the intervals between CSs, so that the probability of getting shocked was equal whether the CS was presented or not; remarkably, the animals in this group did not learn to fear the CS. A third group received the same CSs at the same points in time, as well as the same shocks in the absence of the CS, but they received none of the shocks in the CS’s presence; these subjects treated the CS as a safety signal – an inhibitor of fear. The important point was that pairings of a CS and a US are not what conditioning is about; it is the contingency between the CS and US that counts. Put another way, the important thing is what the CS actually predicts (i.e., an increase, decrease, or no change in the probability of the shock).
At about the same time Leon Kamin (1968, 1969) discovered the blocking effect. Rats received a compound stimulus created by presenting a light and a noise simultaneously. This compound was paired with a shock US. When the light was then tested separately, it evoked a fear response. However, if the other CS from the compound (the noise) had previously been paired with shock on its own, it prevented conditioning to the light. That is, prior conditioning of the noise blocked conditioning of the light when the two were combined and paired with the US. Once again, pairing a CS and a US was not sufficient to produce conditioning. Had the rats merely failed to notice the added light? No; Kamin also found that the rats learned about the light if the compound was associated with something new; for example, if the noise had been paired with a weak shock and the compound was paired with a stronger one. Kamin suggested that the US needed to be “surprising” on a conditioning trial (not predicted by another concurrent CS) to cause conditioning to occur. In the blocking experiment, the US was not surprising when the light was paired with it because the noise was already signaling it.
These and further discoveries in the late 1960s (e.g., Wagner, 1969) were succinctly summarized in a mathematical model that Rescorla and Wagner published in 1972. The Rescorla–Wagner model consists of a single equation designed to predict the change in “associative strength” of a CS that will occur on each conditioning trial. The core of the equation was a term corresponding to the strength or intensity of the US and a second term corresponding to the degree to which it is predicted by all CSs that are present on the trial (the sum of their separate associative strengths). The “prediction error” is the difference between the US term and the prediction term – the surprisingness of the US – and is the crucial factor that drives all conditioning. According to the model, the associative strength of a CS can increase, decrease, or not change at all (as in the blocking experiment) on a trial when it is paired with the US; it is the discrepancy between the US and what is predicted that counts. What was particularly impressive about the model – and quite unusual for a psychological theory – was that, in addition to making sense of a range of already documented effects, it predicted new and interesting effects such as “superconditioning” and “overexpectation” that were subsequently confirmed (e.g., Kremer, 1978; Rescorla, 1971). The model could explain blocking and, by noting that contextual background cues also become conditioned in conditioning experiments, it could also explain Rescorla’s “contingency” findings.
Over the decades, Wagner expanded the Rescorla–Wagner theory in various ways. Wagner (1978) used concepts from information-processing theory (e.g., Atkinson & Shiffrin, 1968) to further conceptualize surprise. The new idea was that a US is surprising when it is not already active (“primed”) in the short-term memory store. If the US is already represented there – either because the subject had experienced it recently or a CS had retrieved it from long-term memory – it receives no further rehearsal and creates no further learning. The model also proposed that the CS, as well as the US, needs to be surprising. Then, to better understand the difference between a memory that was “primed” in short-term memory and one that was being rehearsed more actively, Wagner (1981) went on to put conditioning within a “connectionist” framework (e.g., McClelland & Rumelhart, 1985). This model handled the aforementioned difference between primed and rehearsed items and also allowed for conditioned inhibition and the crucially important effects of the timing of CS and US. Further expansions of the model (called “SOP”) distinguished between US nodes that correspond to the sensory and emotional aspects of a US (Wagner & Brandon, 1989; see also Konorski, 1967), and CS nodes (Wagner, 2003) in a way that could explain so-called configural conditioning effects (e.g., Pearce, 1994).
Another trend in theories of conditioning emphasized attention, a process that does not figure in the Rescorla–Wagner model or its descendants. Following early studies by Krechevsky (1932) and withering criticism of his ideas from Spence (1936), D. H. Lawrence (e.g., 1949, 1950) produced evidence for the role of attention during discrimination learning that could not be explained away by Spence. Lawrence argued that relevant cues could acquire “distinctiveness” that commanded attention. This became a major assumption in later theories of discrimination learning (e.g., Sutherland & Mackintosh, 1971). Even in simple Pavlovian conditioning experiments, there was evidence suggesting that animals learned to pay less attention to irrelevant predictors of reinforcers. For example, in latent inhibition (described earlier), simple preexposure to a CS without a US makes it difficult to condition when it is later paired with a US (Lubow & Moore, 1959), as if a stimulus commands less attention after predicting nothing of value.
Working within the attention tradition, Nicholas Mackintosh (1975) developed a rival to the Rescorla–Wagner model (Rescorla & Wagner, 1972), whereby attention to a CS increases when it is the best predictor of a US, but decreases if it is a relatively poor predictor. In a blocking experiment, the blocked CS is less predictive than the blocking one, so the animal pays less attention to it over the compound trials.
An alternative attentional theory started from the discovery that a CS that was paired with a weak US during an initial conditioning phase was slow to become associated with a stronger US when it was paired with one in a second phase (Hall & Pearce, 1979). This finding was trouble for Mackintosh, because in the first phase, the CS was a good predictor of the weak US and should have commanded considerable attention. In the theory developed by John Pearce and Geoffrey Hall (1980), organisms pay less attention to CSs whose meanings are already known and more attention to those whose meanings are not yet known. A consensus eventually emerged that the different rules for changing attention described by Mackintosh and Pearce–Hall can both play a role in Pavlovian learning (e.g., Pearce & Mackintosh, 2010).
Although there have been some challenges to the view that changes in hypothetical associations between stimuli or nodes in long-term memory provide an adequate understanding of conditioning and learning (e.g., de Houwer, 2009; Gallistel & Gibbon, 2000), this style of theorizing continues to dominate the field.

Behavioral Neuroscience
Pavlov viewed conditioning as a method for studying the activity of the cerebral cortex. Unfortunately, his ideas never connected with the idea that the neuron was the basic element that did the work of the brain, the so-called neuron doctrine. Mainly because of this, few neuroscientists took seriously his claims about the brain mechanisms underlying learning.
Karl Lashley was the first scientist to study brain mechanisms of learning by animals. He and Shepherd Franz damaged different parts of the cerebral cortex in rats but found little effect on maze learning (Lashley & Franz, 1917). Further work by Lashley (1929) also suggested that, although a memory trace might be stored in the cortex, it was not represented in a specific location, as a simple telephone switchboard view of how the brain worked might suggest.
In his book of 1949, The Organization of Behavior, Donald Hebb described a neural mechanism of learning that has been particularly influential. Memories are represented by ensembles of neurons whose interconnections become stronger during learning. These “cell assemblies” are distributed throughout the cortex rather than localized in one particular place. James Olds and Peter Milner discovered that electrical stimulation of a certain brain structure could reinforce behavior in rats (Olds & Milner, 1954), suggesting a neural substrate of reinforcement. Studies of the famous patient known as HM, whose memory impairments were caused by damage to his temporal lobes and hippocampus, led to many rat experiments on the role of hippocampus in learning and memory. The water maze developed by Richard Morris was a particularly important tool (Morris, 1981). The discovery that certain cells in the hippocampus – “place cells” – became active when the rat was in a particular location and were potentially part of the animal’s “cognitive map” (O’Keefe & Dostrovosky, 1971; O’Keefe & Nadel, 1978) harkened back to earlier ideas of Edward Tolman.
Other neuroscientists adopted the “model systems approach,” whereby the investigator selects an organism and a behavior and then works out the neural system that controls it from stimulus input to behavioral output. For instance, Eric Kandel and his group studied the neural underpinnings of habituation and associative learning in the sea slug, Aplysia (e.g., Carew, Walters, & Kandel, 1981). A key advantage of this system is that the slug has a relatively simple brain with large and accessible cells and cell bodies that are highly consistent across animals. Although the system was thus well-defined and tractable, a question about any model system is how well the principles derived from it can generalize to other situations.
The neural basis of classical conditioning of the nictitating membrane (an eyelid) response in the rabbit was intensively studied in the 1970s and 1980s by Richard Thompson and his students. The basic behavioral phenomenon, in which the rabbit blinks when presented with a brief CS that is associated with an airpuff US to the eye, had the advantage of being simple and easy to quantify. Furthermore, many fundamental properties of eye blink conditioning had been worked out in detail by earlier behavioral investigators (e.g., Gormezano, 1966). Although recording studies found that cells in the hippocampus were active when the rabbit made the conditioned response (e.g., Berger & Thompson, 1978), subsequent research found that the crucial events were located in the cerebellum and that many behavioral features of conditioning such as blocking could emerge from the neural processes that were identified (e.g., Kim, Krupa, & Thompson, 1998).
Another successful model-systems approach has used fear conditioning, in which rats develop freezing in the presence of a CS or contextual cues that are associated with footshock. Research by Joseph LeDoux, Michael Fanselow, and others established the crucial role of structures within the amygdala in the acquisition and expression of conditioned fear. In related work, Michael Davis investigated the fear circuit involved in the fear-potentiated startle response. Together, this research has many implications for understanding anxiety disorders in humans (e.g., LeDoux, 2015). Beginning in the late 1990s investigators thus turned to extinction (e.g., Myers & Davis, 2007), a process thought to be involved in behavioral therapies that reduce anxiety through extinction “exposure” to the triggering stimuli. Such brain research was facilitated by earlier behavioral work on extinction, which had established that extinction does not erase the original learning but instead involves context-specific inhibitory learning that leaves the extinguished behavior vulnerable to relapse (e.g., Bouton, 1988, 2004).
Several research programs in behavioural neuroscience have been driven more directly by theoretical concepts. One important example is the demonstration that the neural basis for the error signal central to theories like that of Rescorla and Wagner is based on processes involving dopamine, norepinephrine, and nucleus basalis neurons in several brain structures (Schultz & Dickinson, 2000). Another example is research on the basis in the amygdala of various aspects of food-related associative learning such as attention, reinforcement, and the representation of stimuli, and on the way that reward expectancies involve interactions between the amygdala and the prefrontal cortex (Holland & Gallagher, 1999, 2004).
Studies of “simple” classical conditioning have been the norm in research on the neural basis of learning and studies of instrumental conditioning often avoided because of its complexity. However, in the 1990s and 2000s new inroads were made into understanding the brain mechanisms underlying instrumental learning (e.g., Balleine & Dickinson, 1998; Everitt & Robbins, 2005). These studies uncovered new insights both about brain-behavior relationships and basic behavioral processes. An older distinction between goal-directed actions versus automatic habits was developed, and striking parallels were identified between the brain systems involved in instrumental learning in animals and humans (e.g., Balleine & O’Doherty, 2010).

Animal Learning and Clinical Science
The tools and concepts of learning theory did not become central to clinical psychology until the behavior therapy movement emerged in the 1950s and 1960s. First, Joseph Wolpe studied fear learning in cats and how it could be reduced with counterconditioning procedures (Wolpe, 1948, 1958). His studies provided the basis for “systematic desensitization,” a successful anxiety therapy that is still widely used today. At about the same time, Hans Eysenck questioned the effectiveness of then-dominant psychodynamic therapies and suggested that therapies should instead be rooted in the principles of learning theory (e.g., Eysenck, 1960) and operant conditioning principles were used to modify the behavior of, for example, children with intellectual disabilities and autistic children (e.g., Bijou & Baer, 1961). The application of operant conditioning principles, which seem especially useful in helping children with autism spectrum disorder or developmental disabilities, became known as applied behavior analysis.
The idea behind this broad new approach was that psychiatric (or behavioral) disorders could be explained and treated using scientifically established principles of learning. The relationship between laboratory-based research on learning and the practice of clinical psychologists was seen as analogous to the relationship between laboratory-based medical research and the practice of physicians. Nonetheless, as time went on, behavior therapists generated their own research and drew upon a wider range of explanatory concepts, often grounded in social psychology or a more “cognitive” (information-processing) perspective, rather than an explicitly behavioral one. Discoveries in the animal learning laboratory from the 1960s and beyond went largely unnoticed.
Recent attempts to bring the fields into better contact include that of Susan Mineka, who brought contemporary learning principles to the attention of clinical psychologists (e.g., Bouton, Mineka, & Barlow, 2001; Mineka & Zinbarg, 2006; Öhman & Mineka, 2001), and of Michelle Craske, who with her colleagues argued for an “inhibitory learning” approach to anxiety treatments (e.g., Craske et al., 2014). A successful evidence-based treatment of drug abuse applies contemporary operant and behavior-economic principles to reinforce (or “incentivize”) abstinence from drugs (e.g., Higgins, Silverman, & Heil, 2008). Investigators are now studying treatments of anxiety and drug dependence that combine behavior therapy with drugs that might facilitate extinction learning in the brain, as well as treatments that might abolish the neural trace representing fear or drug learning (e.g., Milton & Everitt, 2012). There is currently a great deal of research occurring at the intersection of learning theory, neuroscience, and clinical science. The concepts, terms, and methods of learning theory are at the center of this transdisciplinary area.
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7 Memory
Henry L. RoedigerIII and Jeremy K. Yamashiro
Introduction
Writings about memory date to the earliest written word, and doubtless people wondered about their memories for centuries before they were able to write down their observations. Aristotle and Plato wrote about memory in ways that seem surprisingly modern even today, although of course in the wisdom of hindsight many of their claims are off the mark. For example, Aristotle thought that the heart was the seat of learning, memory, and intelligence and that the brain existed to cool the heart. Today we agree that the organ underlying remembering is the brain, although we still talk about learning a poem “by heart” in deference to Aristotle. Later philosophers through the ages had their own theories of mind and memory, unfettered by much evidence except each person’s experience, informed by reading about the ideas of previous scholars. Indeed, this was true of virtually every topic that today falls under the purview of science. Two Greeks, Leucippus and Democritus, writing around 600–500 BCE, discussed indivisible units, called atoms, that they believed made up all matter. But the atoms they envisaged share little in common with modern knowledge of atoms, except for the name.
The scientific revolution that began during the Renaissance in the 1500s started with the study of the natural world, initially excluding the study of people. The topics were primarily astronomy, physics, chemistry, and geology, at first. Later biology and physiology became topics of interest to scientists. Finally, in the mid-1800s, experimental and scientific methods were applied to the study of people. Experimental psychology was born and is often dated to Wilhelm Wundt’s first psychology lab established in 1879. Why so late? Scientists from Galileo and Copernicus on had run afoul of the dominance of religious authorities, and they were only studying astronomy. Studying people scientifically involved a whole new level of danger with church authorities, because the idea that the mind and behavior could be lawful conflicted with the doctrine of free will. If the immortal soul had free will, how could fledgling scientists attempt to discover principles, or even laws, of behavior with their puny instruments? But they did try, and they accomplished their mission.
The earliest men (and a few women) who studied what today would be called psychology came from physics and physiology and applied their techniques to study people. The first topics were perception and attention: How does information flowing from the senses become registered in consciousness? How many things can a person attend to at once (the span of apprehension)? Wundt, often considered the founder of experimental psychology because of his early lab in Leipzig, decreed that higher mental processes like memory and thinking could never be studied scientifically, by empirical means. However, the year before, in 1878, a man named Hermann Ebbinghaus began a pioneering series of experiments that proved Wundt wrong. His work will be the first stop in our history, but first we must discuss another set of issues.

Approaches to the Study of Memory
We write this chapter from the perspective of cognitive psychologists, and thus it is a partial and selective history of this one approach to the study of memory. We should acknowledge first that other valid approaches to the topic exist even though we cannot provide their history. All are empirical approaches, ones that seek systematic evidence of one sort or another. Philosophers remain interested in memory, but their writings today refer constantly to the research literature.
One approach is the study of the synaptic mechanisms and processes in simple organisms like snails, slugs, and fruit flies. How does the nervous system change as a function of experience, the basis of learning? The only Nobel Prize given for the study of memory was awarded to Eric Kandel for his studies of the physiological basis of memory storage in the sea slug, Aplysia californica. Another approach to learning comes from pioneering work by E. L. Thorndike, Ivan Pavlov, B. F. Skinner, and many others on learning and conditioning in mammals, such as rats, pigeons, and dogs. They were more interested in learning than in later retention, but they studied both. They hoped to find universal laws of learning that generalize across types of animals. The field in which interventions are made in the nervous system of such animals to study their effects on learning and memory is called behavioral neuroscience. Another interesting tradition is that of neuropsychology, the study of brain-damaged patients and their afflictions of memory (generally, various sorts of amnesia). The study of artificial intelligence and analogies between memory in computers and in humans represents yet another tradition.
Perhaps closest to the cognitive tradition is that of cognitive neuroscience. This is a broad field of great contemporary interest in which remembering is studied by measuring neural activity in humans (often using functional magnetic resonance imaging or fMRI) while they are performing various tasks (usually ones previously studied by cognitive psychologists). Further afield, the study of collective memory involves how groups of people remember their past (e.g., how Americans remember 9/11 or World War II), and historians, sociologists, and others often lead these studies.
In short, many approaches exist to study memory. They should be seen as complementary rather than competing, each trying to provide insights into the mysterious workings of the mind and brain from their particular vantage point using their techniques.
What distinguishes the approach of cognitive psychologists? In general, as we will see, cognitive psychologists set tasks for people in which to examine their memories. They do not intervene in the nervous system, although some cognitive psychologists also employ methods of cognitive neuroscience. Cognitive psychologists have developed an armamentarium of clever tasks over the past 135 years and have gained much knowledge. Often their subject of convenience is the college student, and the field has been criticized for this choice. However, a defense can be made of the college students as ideal subjects. After all, through twelve years of school, these students have shown they can learn and remember well enough to be admitted to a college. They are highly selected subjects, ideal for studies of learning and memory, just as Drosophila are ideal for geneticists to work out the laws of genetics. However, cognitive psychologists have branched out, and studies of how memory develops in children and how it declines in old age are hot topics. So too is a tradition of studying memory in more natural settings than laboratory tasks (Neisser, 1976). Yet another issue the entire field of psychology confronts is the focus on WEIRD subjects, where WEIRD stands for Western, Educated, Industrialized, Rich, and Democratic (Henrich, Heine, & Norenzayan, 2010). Most researchers are themselves WEIRD individuals, and most research on human memory is conducted in such countries, although brilliant exceptions exist. The field is beginning to ask if what is learned in WEIRD subjects generalizes to the greater part of humanity, people who do not live in WEIRD countries.

Historical Beginnings
One approach to writing history is called the “great person” approach, in which great swaths of history are covered by a few leaders of the time. Such an approach (often a “great man” approach) unduly simplifies what is always a much more complex story. While realizing its deficiencies, we use it to orient our readers to two great traditions in the cognitive study of memory. Just as there are broad traditions within the study of memory across all disciplines, even within the cognitive tradition distinct approaches exist. Hermann Ebbinghaus and Frederic Bartlett are initiators of two of the major traditions, so we treat their work (primarily captured in their books of 1885 and 1932, respectively) in some depth.
Hermann Ebbinghaus (1850–1909)
The first person to undertake the systematic, empirical study of memory was Hermann Ebbinghaus, a German scholar who taught at several universities. He is believed to have bought Gustav Fechner’s 1860 book, Elements of Psychophysics, on a trip to England, and he became inspired by the methods Fechner had developed. However, the methods Ebbinghaus invented to study memory are quite different. One might think that, being first, the methods would not bear modern scrutiny, that they would be considered preliminary and sloppy by today’s standards. That assumption would be dead wrong. Ebbinghaus developed careful methods and measurements, developed early statistics, and every one of the many discoveries he made has stood the test of time (Roediger, 1985; Slamecka, 1985). As Endel Tulving (1992, p. 153) observed, “Despite the pioneering nature of his work, he did just about everything exactly right by the standards of science.” How he developed such elegant methods and conducted such powerful and convincing experiments is difficult to understand. He began his research in 1878, and he continued his set of pioneering experiments into 1879. A move to the University of Berlin caused a hiatus, but in 1883–1884 he replicated his prior experiments and added new ones. All this work culminated in his great book Über das Gedächtnis, in 1885, and it was favorably reviewed by William James in Science the same year (James, 1885). The book was translated into English in 1913 as Memory: A Contribution to Experimental Psychology. The research reported in this book began the laboratory tradition of studying human memory.
Ebbinghaus’s methods. Ebbinghaus gave careful thought to the methods he developed. Common sense tells us that we either remember something (e.g., the capital of Ghana) or we do not. Ebbinghaus was the first to argue that this state of affairs was not accurate, and further, he successfully developed a method to tap into the strength of memories that could not be brought to conscious awareness. He rejected the use of measures of recall and recognition (the ones almost universally used today) as “introspective,” and he argued that a better, more objective measure was needed. Ebbinghaus sought to develop methods whereby the residue of unobservable memory traces could be examined in behavior. The measures would need to be reliable (that is, repeatable) and to vary systematically as a function of the manipulation of variables. He succeeded in all three objectives. And he replicated all of his important experimental findings to convince himself and other scientists of their validity.
Along with nearly all philosophers of the time, Ebbinghaus assumed that learning occurs by building associations among elements to be learned and that forgetting is caused by the loss of those associations. In order to study this process, he developed materials that would seem to have no prior association with one another (or much of anything else): consonant–vowel–consonant (CVC) nonsense syllables: ZAK–CEG–KUF, and so on. Chapters 2 through 4 of his book provided his methods. Briefly, Ebbinghaus served as the only subject in all his experiments. He knew this was a danger on several grounds, but he addressed it directly. He created about 2,300 CVC syllables, and he randomly arranged them into numerous lists. He would read them in time to a metronome to learn them, and he would measure the number of trials it took him to learn the list so that he could repeat the syllables correctly in order. This task is called serial learning (learning a series in correct order), and his primary measure was the number of trials (or the amount of time) it took to reach a criterion of 100 percent correct recall, in the proper order. Serial learning was a natural task, because it seems to be accomplished by each syllable being associated to the next, so recall of one syllable cues recall of the following one through a direct association (what Ebbinghaus referred to as the “invisible threads” linking the syllables).
Difficulty of learning a series of nonsense syllables was assessed by the number of trials (or time) needed to achieve a perfect recitation, but how should retention at a later time be measured? One idea would be to ask for recall of the series, but Ebbinghaus learned so many series that specifying one from a particular day and time would have been impossible. Besides, recall is introspective and subjective; just because a person cannot recall an item or event does not mean that no trace of the event exists. Ebbinghaus’s ingenious solution to this problem was to have himself relearn the lists (he had a careful labeling system) and to measure the number of trials it took. The stronger the “invisible threads” that remained, binding list items together, the fewer trials it would take to relearn the list. So, the measure of retention was the savings in relearning, which could be a continuous measure. If he had originally taken fifteen trials to learn the list, and a week later it took him only five trials, he would have “saved” ten trials. He would have a savings score of 67 percent (that is (15 – 5)/15 × 100). If the interval between learning and testing had been two weeks, and after this delay it took him ten trials to learn the list, then he would have shown 33 percent savings. If a year had passed and it took him fifteen trials to relearn the list, he would have shown no savings and thus complete forgetting of the list. The beauty of this method is that even if people believe they have totally forgotten the list, the savings method of retention may show some latent residue or traces of the original experience that could be measured in behavior. In this sense, Ebbinghaus designed a way to measure unconscious memories about a decade before Freud began writing about a (quite different) form of unconscious memories (Breuer & Freud, 2000).
The findings. Most of his book consisted of his experimental findings. He worried that his measures might be too variable to be reliable, but he satisfied himself that this was not the case by comparing them to the findings of the physicist Joule, which were responsible for Joule’s law, and concluding they were in the same range. As already noted, he also replicated his experiments.
Ebbinghaus showed that the longer the list of syllables, the more trials it took to learn it. That is no surprise. However, he also showed that with only seven syllables, he could recall them perfectly on a single trial (thereby discovering what was later called the span of immediate memory; Miller, 1956). However, for lists of twelve syllables, only five beyond the memory span, it took him an average of 16.6 trials to reach 100 percent. He increased the list lengths to 16, 24, and 36 syllables, and it took him averages of about 30, 44, and 55 repetitions to remember the series correctly. Keep in mind that he memorized many series of each list length many times, to gain a stable average.
In another heroic experiment, he asked how the number of repetitions of a series of 16 syllables learned on one day would affect retention twenty-four hours later. He repeated series of 8, 16, 24, 32, 42, 53, or 64 times and measured savings in relearning them the next day. Except for the extreme cases where he needed essentially no practice the next day, he discovered an interesting function: Every three trials on Day 1 led to a savings of one trial in relearning the series on Day 2. (Keep in mind that he was actually learning many series on the first day and relearned many series on the second day, of varying length.)
Perhaps the most famous experiment was reported in Chapter 7, because it reports the forgetting curve Ebbinghaus discovered, which appears in nearly every textbook of general psychology, cognitive psychology, or human memory. Briefly, he learned lists to criterion and then relearned them after varying amounts of time. Before reporting the experiment, he sketched out what functions forgetting might plausibly follow, but the one he obtained declined rapidly at first and then became more level, descending downward. He fitted a logarithmic equation to it, and although today we know a power function is a slightly better fit (Wixted & Carpenter, 2007), Ebbinghaus was close and still has his defenders (Rubin & Wenzel, 1996).
In one of the last chapters, Ebbinghaus produced another major achievement. In brief, he developed two theories of how associations might operate to produce recall. He then developed an ingenious experiment to decide between them, using the method of derived lists. One idea is that associations are only formed directly from one to another. If A–B–C–D–E–F–G … stand for nonsense syllables, then recalling A leads to B, B to C, and so on. However, his second theory claimed that perhaps there are also remote associations, so that learning of A leads to a strong association to B, a weaker one to C, and a weaker one still to D. How to test for the existence of remote associations? Ebbinghaus learned a list as above (A–B–C …) and then developed what he called derived lists. An example would be learning A–C–E–G–B–D–F, a list derived by skipping the direct associate. Would this list be learned faster than a control list? Also, would a list like A–D–G–B–E (skipping two associative links) be learned better than control lists but less well than lists skipping one link? Indeed, his experiment provided evidence supporting both predictions, and thus he found evidence for the existence of remote associations in list learning (see Slamecka, 1985, for more on this issue). This derived list experiment was the first one in all of psychology that involved competitive hypothesis testing, which is supposed to be one hallmark of scientific methods. In his Principles of Psychology, James (1890), wrote, “Dr. Ebbinghaus’s attempt is as successful as it is original, in bringing two views, which seem at first sight inaccessible to proof, to a direct practical test, and giving the victory to one of them” (p. 677).
Ebbinghaus discovered many other properties of memory, and he also made other notable methodological advances, but space is short. Once again, every discovery that Ebbinghaus made has stood the test of time. He developed a methodologically sophisticated, rigorous method of studying memory. Many later researchers, including those today, work within the tradition that is his legacy. Yet other traditions exist, and the one we consider next was quite different from that of Ebbinghaus and his followers.

Sir Frederic Bartlett (1886–1969)
In 1922 Sir Frederic Charles Bartlett became Cambridge University’s first professor of experimental psychology. During the thirty years in which he directed its Psychological Laboratory, he trained the first generation of British psychologists, many of whom went on to become quite influential in their own right (Roediger, 2000). Distinguishing him from Ebbinghaus was a style that might be called anthropological, attributable to his mentor, W. H. R. Rivers (Whittle, 2000). Bartlett did not work in the careful tradition of laboratory research, and he was interested in how people remember in daily life, not in the lab. In 1898, Rivers had led an expedition to conduct psychophysical research among the Torres Strait Islanders, an indigenous people inhabiting the islands stretching between Australia and Papua New Guinea. He attempted, unsuccessfully, to demonstrate a then widely held belief that “savages” had greater sensory acuity than Europeans. Contrary to his hypothesis, it turned out that Torres Strait Islanders and Europeans have comparable psychophysical characteristics, but the time Rivers spent among the islanders convinced him that the apparent differences between those people and his own had to do not with evolutionary (i.e., biological) differences, but with the diffusion of culture.
Bartlett was not on this trip, but he became influenced with Rivers’s ideas upon the latter’s return. How cultural frames transform ideas as they are transmitted between people became a dominating concern of Bartlett’s program of research. Ebbinghaus was interested in accurate remembering, and he never much discussed errors and what they might show. Bartlett was interested in the common errors people made in transmitting information from one person to another, or even when the same person repeatedly recalls a story or event. He came to believe transmission of memories changes them and reshapes them. Remembering was reconstructive rather than reproductive; that is, rather than memories being stored in some static form (the memory trace), bits and pieces are stored, and from those pieces a story of the event is reconstructed. This reconstructive vision of memory, promulgated later by Donald Hebb (1949), Ulric Neisser (1967), and others, differed quite radically from the dominant storehouse metaphors of memory and mind (Roediger, 1980).
This early cross-fertilization between psychological and anthropological concerns may partially explain many of the peculiarities of Bartlett’s methods, particularly vis-à-vis Ebbinghaus. Bartlett was concerned with meaning, and what would later be called ecological validity, of studying remembering as it is used in life, not in the lab. Thus, he used naturalistic study materials and tasks, having participants recall stories or pictures, rather than nonsense syllables. He wanted his tasks to be reasonably similar to tasks his participants might perform during their normal lives, in the real world. He also showed a preference for illustrative case studies – in some cases nearly anecdotes – over formal statistical analyses. Perhaps the strongest influence from anthropology, however, was found in his recognition of the role played by social frames, culture, and interpersonal interactions on remembering. Indeed, even after administrative restructuring at Cambridge moved the Psychological Laboratory into the biology faculty, Bartlett acknowledged that the Torres Straits expedition had left a legacy on Cambridge psychology, which would thereafter always be “human as well as scientific” (Whittle, 2000, p. 32).
Bartlett’s methods. Bartlett’s research covered a broad territory, but it is his 1932 book Remembering: A Study in Experimental and Social Psychology that future generations of memory researchers have appropriated most enthusiastically. Many of the book’s insights were seminal in what would later be known as the “cognitive revolution,” even though that revolution lay thirty years in the future. Each of the book’s first eight chapters focused on a different method of probing the perception, imaging, and remembering of his Cambridge undergraduates, but the general principle behind each method was the same. Bartlett might give participants a short story to read. He would then ask them to repeat it back to him at a later time. This recall might have been half an hour later, or much later – for some participants the test could come several months or even years later. He would then closely examine the memory protocol produced by a participant and point out interesting alterations, as well as how the story recalled changed over time.
To contemporary eyes, Bartlett’s methods appear exceedingly casual. He rarely gave detailed descriptions of his instructions prior to a task, explaining, “It is not necessary to give the questions in detail, particularly as I did not hesitate to adapt them or to supplement them in accordance with what I judged to be the psychological needs of the moment” (Bartlett, 1932, p. 49). His analyses were likewise informal. In several chapters, he simply provided the transcripts of several memory protocols, and pointed out the changes the participant had made over the successive recall sessions. There was no attempt to measure the recall protocols and to aggregate the data. If Ebbinghaus had still been living, he might have despaired at how unscientific the study of remembering had become in the forty-seven years since he published On Memory.
Scandalous as they might appear, Bartlett had his reasons for his methodological choices. He framed his research program as a correction to what he viewed as Ebbinghaus’s legacy of exceedingly artificial memory research. Ebbinghaus had mostly rejected naturalistic study materials in his experiments, such as stories, prose, lifelike pictures, etc. He believed that with such complex material, any two participants would likely bring to the task entirely different networks of associations.1 Still, different personal histories could thus prove to be a fatal confound for Ebbinghaus. The experimenter would never know why a participant remembered any particular item, and any conclusion would rest on shaky grounds if trying to attribute an effect to any particular experimental manipulation. Ebbinghaus proposed to resolve this problem by using study materials that would be equally meaningless to everyone. In doing so, he claimed, he could test “pure” memory, apart from the influence of individual life experiences. All well and good, Bartlett argued, except that people tend to impose meaning on even the most apparently meaningless materials. He cited the old story of a geologist, a naturalist, and an artist who walk through a landscape together, each of them bringing a unique set of expertise and interests to bear. They will each interpret the “neutral” stimuli according to those frames, and in doing so impose meaning on various salient characteristics. It would be functionally impossible to remove meaning. In fact, researchers eventually began studying the “meaningfulness” of nonsense syllables. For example, people find ZAM more meaningful and more easily remembered than QYM (Glaze, 1928). What researchers in the Ebbinghaus tradition studied, according to Bartlett, was merely the acquisition of somewhat strange and unnatural skills, or habits. Human memory, on the contrary, relies on meaning.
Effort after meaning. Meaning was a crucial element of Bartlett’s theory of memory. For him, meaning did not “reside” in the stimulus; meaning was actively constructed as people try to form links between a stimulus and the cognitive frames and attitudes they bring to a task. An ambiguous picture might be interpreted as a “bird”; subsequent attempts to reproduce the picture would be more “birdlike” than the original image (Carmichael, Hogan, & Walter, 1932). This attempt to connect a stimulus to existing frames of knowledge and memory, and the use of such frames in reconstructing a memory, would be what Bartlett called the effort after meaning. The effort after meaning is the “attempt to connect something that is given with something other than itself” (Bartlett, 1932, p. 227). This active striving to create meaning extended all the way from simple perception to the way people remember stories and pictures. Perceiving an object required participants to actively fit a sometimes-ambiguous stimulus into a preexisting frame, or scheme in memory. Thus, perception itself was neither merely a passive representation of something in the external world, nor was it a straightforward, “data-driven” representation. If the effort after meaning – the attempt to comprehend the world around us – was a critical component of even relatively low-level perception, it was all the more so in a higher order cognitive task, such as remembering. As a contemporary demonstration of Bartlett’s point, Zaromb and Roediger (2009) showed that requiring students to make an effort after meaning to resolve an ambiguous sentence improved their later retention of an experience, and later research showed that they were unaware of the effect (Zaromb, Karpicke, & Roediger, 2010).
The idea that people often impose a rule of arrangement by which they make sense of some matter may be traced back to Alfred Binet’s (1900) discussion,2 in his book on suggestibility, of the idée directrice, the “guiding idea.” A general rule is easier to remember than a variety of specific details, and the rule may be used to reconstruct details as necessary. Bartlett gives a simple example of a series of faces that he showed to his participants. He later asked the participants several questions, such as which direction the fourth face in the series was pointing, etc. One participant suggested that she noticed a progression, in which the faces early on in the series faced leftward, and the final faces faced rightward; intermediate faces in the series demonstrated a gradual rotation between these two extremes. This idea of a rotational progression became the participant’s idée directrice, and when she “remembered” which direction the faces were pointing, she used this scheme to construct her responses. The faces did not, in fact, follow the rule that the participant believed she had discovered. Nevertheless, Bartlett felt his point made; such rules were useful because they were much easier to remember, and relevant details could normally be inferred as required. This participant’s apparent rule offered a simple example of use of a guiding idea in reconstructive memory. Bartlett extended this general principle to more complex schemes, such as social stereotypes, or cultural standards concerning what constitutes a “good” story.
Probably his best-known studies involved what he called the method of repeated reproduction and the method of serial reproduction. Both followed similar procedures. In the method of repeated reproduction, a single individual would read a story or see a picture, and make several attempts, over a span of time, to recall the material. In the method of serial reproduction, one person would read the story or see the picture, and would recall it for a second person, who recalled it for a third, and so on. Recall could thus be distributed across time within the same individual, or across acts of communication between individuals. Both methods demonstrated similar outcomes. When the material used was a story containing many culturally unfamiliar elements – for example, the famous War of the Ghosts, a Native American tale from the Pacific Northwest – each repetition would show characteristic distortions. The memory protocols, on average, became much shorter, as details that were not essential to the plot were forgotten. Participants introduced causal connections between apparently disconnected elements of the story, making it more “rational.” Supernatural elements dropped out. When the protagonist of the story dies and “something black comes out of his mouth,” this was often remembered as “his soul left his mouth”; Bartlett pointed out that once people believed an element symbolized something, they normally remembered the symbolized referent, rather than the symbolic “vehicle.” Bartlett’s Cambridge undergraduates also tended to remember culturally unfamiliar elements such as seal hunting or paddling canoes as more familiar activities, such as fishing or rowing boats. This was an example of a special type of effort after meaning with social origins, in which strange material is remembered in such a way that it becomes culturally intelligible. Bartlett termed the process conventionalization.
In analyzing his participants’ memory protocols, Bartlett concluded that humans rarely remember accurately. This is particularly the case for the sort of complex narrative material people typically remember in the course of ordinary life. Rather, remembering is an active reconstruction, which arises in a specific social and environmental context. Importantly, the internal context, or psychological “setting,” matters as well. Bartlett characterized this dynamical, organized psychological setting, or schema, as an accumulated mass of past experiences and activities. “Schema” is a famously difficult concept to define precisely (e.g., Broadbent, 1970; Zangwill, 1972). At its simplest, a schema might be something like Binet’s idée directrice, in that it is a sort of rule for how something in the world should be, which can be used to reconstruct the details of a memory. When Bartlett described a participant beginning an act of recall by experiencing an attitude, or an emotional orientation toward the material, and then reconstructing the memory to justify that attitude, the attitude is providing a sort of schema to guide remembering. Bartlett emphasized that schemata are dynamic and constantly updating. Because schemata develop during the course of meaningful activities, they represent the framework against which stimuli are matched, and they shape acts of remembering. Schema-driven reconstructions cause material to become more subjectively meaningful, and more conventionalized, as it is recalled multiple times. This last point is important, in that, as implied in the example about hunting seals and fishing, schemata tend to be shared by members of the same cultural group.
One of Bartlett’s greatest contributions to the study of remembering was in reframing the object of study from memory as a faculty to remembering as an activity, from structure to function. This activity was meaningful and adaptive. He shifted the theory of memory from the reproduction of “traces” to schema-driven reconstructions. For him, remembering and imagining were tightly related processes, a perspective that has been resurrected in recent years (Szpunar, 2010; Szpunar, Watson, & McDermott, 2007). He showed that shared schemata lead members of the same groups to reconstruct memories in reliably similar ways, such that they are more rational and conventional by the group’s standards. This insight into the selective pressures toward rationalization and conventionalization represented the beginnings of a cultural theory of memory, which Bartlett seems to have originated, then more or less abandoned (Douglas, 2000).
Bartlett’s book was published in 1932, but it was not until later in the 1960s, when Neisser picked up Bartlett’s themes in his 1967 book, Cognitive Psychology, that Bartlett’s ideas gained traction and began to guide research, both in a qualitative tradition but also in the more experimental and quantitative tradition of modern cognitive psychology.


The Verbal Learning Tradition
This tradition of research follows in Ebbinghaus’s footsteps. The hallmark is careful, compulsive experimentation within a psychological laboratory. This tradition dominated memory research during the first half of the twentieth century, and like most topics of this chapter, it is impossible to do it justice in a few paragraphs. The tradition lasted strongly into the 1970s, and it is easy to find its residue today in modern research. Ebbinghaus focused on serial recall and the method of savings, and he discounted measures of recall and recognition as introspective. However, other researchers quickly began to develop these other measures.
In 1895, a pioneering woman named Mary Calkins (1863–1930) developed what is now called the method of paired-associate learning (Calkins, 1894, 1896, 1898). Calkins had studied at Harvard under William James and Hugo Munsterberg, and from 1894 to 1898 she published pioneering experiments with a new method, which she much later called the right-associates method when she wrote her autobiography (Calkins, 1930). At the time, she gave it no name, but Thorndike (1905) called it the paired-associate method and the name stuck (Madigan & O’Hara, 1992). Briefly, she showed a series of colors paired with numerals, such as a patch of blue paired with 47. On a later test when subjects were given the colors, they were supposed to respond with the correct number. Thus, given the blue patch on the test, to recall 47. She showed that bright colors were easier to associate with numbers than duller colors, but more importantly, she showed that frequency of presentation of the pair greatly affected recall, and so did its recency. Madigan and O’Hara (1992) discussed Calkins findings a hundred years later, and they stated that she reported several important findings that were “discovered” by others much later. Today, paired-associates learning is one of the main tools used by memory researchers.
Before we leave Calkins, we should note that she was a remarkable scholar. Harvard did not admit women, but through intercession of several people, the president of Harvard, Charles Eliot, permitted her to take classes so long as she was not registered; Eliot believed that men and women should never be educated together. Calkins’s paired-associate experiments and findings formed the basis of her doctoral dissertation. The all-male faculty of the Department of Philosophy and Psychology voted unanimously that she should be awarded a PhD for her work. She had fulfilled all the requirements. Yet the Harvard president and board refused, and appeals on her behalf fell on deaf ears. She was denied a PhD from Harvard solely based on her gender. William James was horrified at the outcome, but he was unable to change it. He wrote that her performance was “much the most brilliant examination for the PhD that we have had at Harvard” (Scarborough & Furumoto, 1987, p. 46). Despite this setback due to discrimination, Calkins went on to produce great research in psychology and wrote papers on the concept of the self in philosophy. She became the first woman president of the American Psychological Association in 1905 and of the American Philosophical Association in 1918, a remarkable testimony to her abilities.
We cannot trace the history of the 60–70 year verbal learning movement in a few pages, so we will just note a few studies and trends. Jenkins and Dallenbach (1924) were the first to study the effects of sleep on memory. They had subjects learn many lists of ten nonsense syllables in the lab either at night or in the morning. When learning at night, subjects were awakened after 1, 2, 4, or 8 hours and asked to recall the syllables. During the day, they were asked to come back to the lab at a specified time that corresponded to these intervals. Each list was tested only once. The issue was whether forgetting occurred more rapidly during sleep or waking. The findings were decisive and have been often replicated: Forgetting is greater when people are awake during the retention interval rather than asleep. This outcome may indicate that less interference occurs during sleep, that sleep helps to consolidate memories, or both – a debate that continues even today.
Why does forgetting occur? One idea is called decay theory (Thorndike, 1914) and was based on the simple fact of the Ebbinghaus forgetting curve. The idea is that traces of memories are formed in the brain, and then they begin to decay as a function of time (the forgetting curve). This was the reigning theory of forgetting for years, but John Alexander McGeoch (1932) mounted a challenge from which decay theory never recovered. One prong of his argument concerned the results just discussed by Jenkins and Dallenbach (1924). They had subjects learn a list perfectly and then be tested, for example, four hours later. He argued that if decay theory were true and if forgetting just occurred as a function of time, then there should be equal forgetting after four hours no matter whether subjects were awake or asleep. Yet a large difference was obtained, favoring sleep. Another prong in his argument is that decay theory seems to assign a causal role to time, as if “time causes forgetting.” Yet he pointed out that time causes nothing directly; it is processes that occur over time. If you leave your bicycle out in the rain day after day and it rusts, you would not say that “time caused rust.” Rather, processes of oxidation occurring over time caused the bike to rust. McGeoch (1932) argued that the main cause of forgetting was interference, in particular, what is called retroactive interference.
Researchers distinguished between proactive and retroactive interference. For example, suppose subjects learn one list of nonsense syllables perfectly. Then one group, which we will call RI, for retroactive interference, learns two more lists of nonsense syllables, again to 100 percent criterion. A control group (C) is kept busy doing other tasks for the same amount of time, but none related to learning nonsense words. Then later both groups are asked to recall and then relearn List 1. The RI group recalls much less than the C group, and this is the result of retroactive interference from learning the two intervening lists.
Now imagine another situation that is rather similar. A PI (proactive interference) group learns three lists of nonsense syllables to the criterion of 100 percent each time. A control group (C) does other complex tasks for a while, but then learns one list to a 100 percent criterion. Now both groups are asked to recall the most recently learned list. If the final test occurs immediately after learning, the two groups recall at about the same level, and nearly perfectly. After all, they both just learned the list. However, if there is a delay of, say, 24 hours between learning that last list and the test, the PI group does much worse. Proactive interference exerts itself increasingly over time (Underwood, 1957).
One of the great achievements of the verbal learning tradition was the interference theory of forgetting (e.g., Barnes & Underwood, 1959; Postman, 1963; Underwood, 1957). McGeoch (1932) argued that retroactive interference was the cause of most forgetting and he gave short shrift to proactive interference. The field accepted that claim for twenty-five years, and the hunt was on to identify causes of RI. A new paradigm was also developed to study the issue, using Calkins’s method of paired associates, and it was named the A–B, A–D interference paradigm. Briefly, subjects would learn a list of (say) twenty paired associates, often pairs of unrelated words such as chair–umbrella (A–B). In the interference condition, subjects would then learn another list with the same A terms but new B terms. So, for example, they would have to learn chair–penguin. Then, after a delay, the subject would be given A–??? and asked to recall the word associated with it in the first list (umbrella, in this example). Two control conditions were used. In one, subjects learn A–B pairs and then were distracted with unrelated tasks (e.g., a puzzle) for a period of time, and later were asked to recall the list. This control is often called one for assessing nonspecific interference (from the puzzle). Not surprisingly, this condition shows much less forgetting or interference than when participants learned an A–D list after an A–B list (with item-specific interference). More interesting is the control group that receives an A–B, C–D task. That is, they learn the same A–B pairs as the other groups, but now they learn another list of unrelated pairs denoted C–D (e.g., bullet–penguin). They show more interference than the control group with just general tasks, but the first condition, with item-specific RI (having to learn both umbrella and penguin to chair) creates the most retroactive interference in recalling umbrella when given chair. This kind of item-specific RI in the A–B, A–D paradigm is what interference theorists sought to explain.
Two theories were developed. One theory argued that interference was caused by response competition. That is, at the test when the subject is given the A term (chair), both penguin and umbrella may compete in the subjects’ minds as responses. One version of the theory stated that whichever response came to mind first would tend to drive out the other one, hence producing retroactive interference if the wrong one came to mind. Another theory stated that instead of (or in addition to) response competition, another factor called unlearning was at work. That is, as subjects in the A–B, A–D paradigm learned the A–D pair, the A–B associative bond became weaker; it was unlearned. These two factors together, unlearning and response competition, are called two-factor interference theory (Postman & Underwood, 1973).
We have sketched in these ideas with a broad brush, but thousands of subjects participated in hundreds of experiments from the 1940s to the early 1970s debating these topics. Crowder (1976) provides a great summary of the debates just after this tradition of research began to exhaust itself. For the hardy aficionado, the paper by Postman and Underwood (1973) recounts the problems and prospects for interference theory quite thoroughly.
Interference theory was criticized by various researchers outside the verbal learning tradition as empty and sterile. For example, Neisser (1982, p. 9) argued that “the experiments of interference theorists seem like empty exercises to most of us. Were they ever anything else?” We would answer yes. In the same article, Neisser extolled the work of Loftus and Palmer (1974) in studying how misinformation affected eyewitness memory as new and exciting, and it was. However, the paradigm they used and that was used in later studies (e.g., Loftus, Miller, & Burns, 1978) was a classic retroactive interference paradigm, just with different materials (Roediger, 1991).
We have surfed lightly over a compendious literature in the verbal learning tradition. Fortunately, two books from the 1970s capture the tradition and provide great sources for a huge number of experiments on many topics of this era (Hall, 1971; Kausler, 1974). During the late 1960s through the 1970s, the tradition of memory research morphed into a different form, casting many of the issues from the verbal learning tradition into a new form, although many verbal learning interests were dropped altogether.

Organization and Memory
George Miller’s (1956) paper introduced the idea of recoding, with the insight that often remembering is better if someone does not remember information the way it comes from the outside world, but instead recodes it into a form that is easier to remember. This idea is the key insight that lies behind many techniques used today to improve learning and memory for a body of information, including all mnemonic devices. For example, ask someone to remember this series of numbers after hearing it once: 1 4 9 1 6 2 5 3 6 4 9 6 4 8 1. Nearly everyone would struggle; people can recall roughly seven digits, but not fifteen. Yet give them a scheme for remembering these numbers – they are the squares of the numbers 1–9, in order – and a person can recode the digits so they could be easily remembered an hour later. This case represents something of a gimmick, but it also represents how effective remembering often occurs via recoding.
In the 1950s, Bousfield (1953) showed that words that belonged to common categories (types of furniture, sports, reptiles) are better remembered than unrelated words. Further, when the words from the categories were presented randomly, subjects grouped them into categories. In Miller’s terms, subjects recoded the words into their meaningful categories to help remembering. Bousfield used a task called free recall, which was unlike the serial recall of Ebbinghaus or the paired-associate task that dominated research in the verbal learning tradition. The task is the essence of simplicity: subjects see or hear a list of words and then they recall those words in any order. The task soon became popular in the study of how learning develops over trials.
Tulving (1962) studied learning of random words over many trials. That is, subjects would get unrelated words in random order, recall them, have the words presented again in a new random order, recall them, and so on. An orderly learning curve results, when recall is averaged over subjects. But why do learning curves go up in this situation? Tulving hypothesized that, even though no organization was built into the list, subjects find their own idiosyncratic organizational scheme in order to memorize the list. Tulving examined the order in which subjects recalled the list. He discovered that even though the words were presented randomly, they tended to be recalled in the same order over trials, and this tendency increased with the number of study/test trials. The idea is that subjects formed their own scheme to remember the words and kept developing it over trials. Tulving called this process subjective organization, as opposed to the more objective organization that Bousfield had built into his list in the form of common categories. People try to create their own categories, even if the materials provide them no obvious clues.
The 1960s saw numerous studies of how organization improves remembering. Mandler and Pearlstone (1966; Mandler, 1967) developed a technique to uncover the organization that people used. They gave subjects fifty-two words, on cards, and asked them to sort the cards into piles of cards that belonged together. Even though no obvious organization was built into the list, subjects could do this task after a few trials (they had to sort the words into the same piles twice in a row when given the cards randomly). Mandler showed that subjects tended to sort the cards into four or five piles. Interestingly, the number of trials they took to sort the cards – that is, the number of repetitions – did not matter in later recall. It was the organization that mattered.
Another landmark paper on organization and memory was published by Bower et al. (1969). They presented subjects with a large number of terms (e.g., minerals) that were either presented according to an organizational scheme, or without an organizational scheme. In one condition, participants saw words arranged into hierarchically nested category trees; at the top would be a superordinate category word such as “mineral”; beneath would be subordinate category words (e.g., “metal” and “stone”). These categories would be further refined (e.g., under “metal” would be “rare,” “common,” and “alloys”). Finally, at the fourth level would be exemplars (e.g., under “rare” would be “platinum,” “silver,” and “gold”; and under “common” would be “aluminum,” “copper,” and “iron”). All these categorically nested terms were arranged visually into a tree, emphasizing their hierarchical, categorical relations. A control group saw the same words, presented in visually identical formations, but the words were randomly arranged, and their visual arrangement did not imply any obvious conceptual organization. For the control subjects, even though they were learning the same items, a hierarchical category scheme by which they might effectively organize the material was absent. Even though both groups studied the words for the same amount of time, the group that studied terms in their appropriate organization recalled approximately twice as many words as did the control group.
All these studies and many more clearly show the powerful impact that organization has on successful remembering (Tulving, 1966; Crowder, 1976, ch. 10). This line of work would seem to have much in common with Bartlett’s idea of schema, and it does. The researchers in the 1960s were working in the laboratory tradition of Ebbinghaus, but the interest in the powerful effects of organization on memory, in hindsight, reveals a merging of the traditions. Schemas represent one form of organization.

The Information-Processing Tradition and the Cognitive “Revolution”
We have just covered the verbal learning tradition, the end of which overlapped with the beginnings of the cognitive revolution. We should mention that the verbal learning tradition was not the main tradition in the study of learning and memory even during its heyday. Rather, the great debates and controversies from the 1920s through the 1960s revolved around studies of learning and retention in animals – pigeons, rats, cats, dogs, and others (although primarily the first two). All psychology students in the 1940s and 1950s learned about the ideas of Edwin Guthrie, Clark Hull, Edward Tolman, B. F. Skinner, Kenneth Spence, and many others. In the 1950s on to the early 1960s, a confluence of forces opened up experimental psychology to new ideas, new methodologies, and whole new arenas of study. Much of the verbal learning field morphed into cognitive psychology.
The learning theorists in the Hull–Spence tradition had attempted to explain all learning – human and nonhuman – in terms of stimulus–response (S–R) contingencies, shaped and conditioned by experience within particular environmental contexts. (Skinner’s approach was different). By the 1960s, however, it had become apparent that this endeavor rested on tenuous assumptions. For humans in particular, responses to environmental stimuli seemed to be mediated by rather complex intervening processes. To be sure, some behaviorists had already conceded the need for theoretical chains in the “black box” between stimulus and response. In particular, Tolman (1948), who was more of a cognitive behaviorist, introduced the idea that rats develop “cognitive maps” as they learned to navigate from the start box in a maze to their reward in the goal box. Hull (1952) also proposed mediating processes in his theories, but more as unobservable S–R reactions, an approach he called neobehaviorism. This period of psychology (roughly 1920 to 1960) was the time when behaviorism dominated in North American psychology.
In the 1960s, several forces came together that ushered in a new age (Gardner, 1985). To mention a few, ideas from electrical engineering flowed into psychology. Just as an engineer could map out how electricity flows through a house or city, so psychologists hoped to map the flow of information through the mind using a similar technique, in what came to be known as the information-processing model. These were sometimes called (seriously or derisively) “box and arrow” models, because this is how the ideas were represented graphically, as in Figure 7.1. In addition, psychologists, particularly in England, began to study the process of attention and to try to solve mysteries of how we can divide our attention or how we can selectively attend to one signal in a noisy array and ignore the others. Attended information is generally remembered, whereas unattended information is not (e.g., Moray, 1959). Miller and others brought information theory from engineering to psychology, and his 1956 paper indicated that the principles that governed memory seemed different from those that governed sensing and perceiving. Noam Chomsky (1957) wrote about syntactic structures that underlie language and were believed to be universal. Psychologists interested in language developed the field of psycholinguistics (e.g., R. Brown, 1958). Further, digital computers were being developed, and psychologists were interested in whether human memory might be modeled on the basis of memory as it is instantiated in computers (e.g., Feigenbaum, 1970; Feigenbaum & Simon, 1962). All these trends and more merged, so that human experimental psychology (as it was known) gradually became cognitive psychology. A landmark publication that helped to cement the cognitive revolution occurred in 1967, with the publication of Neisser’s book, Cognitive Psychology. It gave the field its name. The book was inspired by Bartlett’s constructive ideas – and the idea that perceiving was constructive and remembering was reconstructive – and also emphasized hardheaded empirical research. We next consider a few of the trends just mentioned in more detail.
Information theory. Memory might be roughly defined as the retention and use of previously learned information. But what is information? Claude Shannon, an engineer at Bell Labs, who is credited as the founder of information theory, developed an influential operational definition (Shannon, 1948). During World War II, Shannon was working on the communications problem of how to transmit an intelligible signal across a noisy channel. In the process, he developed a general theory of information, and a way to quantify it. For Shannon, the information in a signal is a function of the amount of uncertainty it reduces. Given a specific range of possibilities, a particular outcome could carry a lot of information if it were very surprising, or little information if it were highly expected (i.e., if it were redundant). Information could be calculated and measured in quantities that he named bits. In a coin flip, there are two possible states; knowing how the coin landed, heads up or tails up, conveys one bit of information, because it resolves that particular binary set of possibilities. Using these measurements, an engineer could measure the capacity of any particular information channel.
The first psychologists in the information-processing paradigm enthusiastically coopted Shannon’s concept of a limited-capacity channel and used it as a lens for studying human memory (Broadbent, 1958; Cherry, 1953). Psychophysicists had been doing this sort of work for some time. A sound, weight, light, etc. could be the source of a signal at one end of the channel, and the subject’s perception represented the receiver at the other end. An experimenter might have a participant try to distinguish between two, three, five, or ten tones. If the participant could successfully and accurately distinguish four but not eight tones, the channel could be said to have a capacity limit, characterized by the number of bits corresponding to a four-tone maximum – that is two bits of information. If the person could distinguish eight tones, that would be three bits. This is the correct range for sensory channels when only one dimension of a stimulus, say, pitch of a tone, is varied. For most dimensions, people can distinguish from around five to seven stimuli varying on a single dimension (or seven, plus or minus two).
In his influential 1956 article, “The magical number seven, plus or minus two,” Miller, at Harvard University’s newly created Center for Cognitive Studies, discussed the channel capacities of various sensory channels, showing a common limit. He wondered if immediate memory would show the same kind of limited channel capacity that could be defined precisely in information theoretic terms. He performed experiments with binary digits (series of zeroes and ones), decimal digits (0–9), letters of the alphabet, and even one-syllable English words, from a pool of one thousand words. If there is a “channel capacity” for human memory in terms of the amount of information (measured in bits) that is transmitted, then people should be able to remember many fewer words in order than decimal digits. In turn, they should remember fewer decimal digits than binary digits, again if the channel capacity is fixed. However, Miller reviewed experiments showing that this is not at all what occurs from immediate memory experiments with different sets of stimuli. What he found is that people generally remember seven items from a set, and it does not too much matter whether they are binary digits or letters or words. “Channel capacity as measured in bits” did not seem to apply to human memory.
Miller (1956) argued that for memory, people remember chunks of information or items, although he admitted that it is hard to define a chunk. For example, people can remember about seven letters presented one at a time, but if letters are chunked into single-syllable words of five letters each, the people can easily remember seven words and hence thirty-five letters. This grouping, or organizing, Miller stated, arises from the process of recoding, another concept from information theory. In recoding, a processor can increase the number of bits per chunk by designing a symbol that efficiently stands for the lower order information and operating on that symbol rather than the original information. In terms of the example just used, a person can remember the seven words and not thirty-five letters, although of course the thirty-five letters are remembered and in the correct order. Miller (1956) further described how language is an effective recoding device to chunk events we wish to remember, and he speculated that forming mental images was another good recoding technique.
Computing. Another important technological development during World War II was the advent of computing. A whole new lexicon and conceptual ecology arose, which cognitive scientists could appropriate – encoding, search processes, storage, input, output, “self-addressable stores,” etc. Such was the exuberance at these new models that Herbert Simon, recognized as one of the founders of the cognitive revolution, could declare in 1956 that by 1967 all psychological theories would be written as computer programs (Leahey, 2004, p. 430). Most importantly for the new field of cognitive psychology and the study of human memory, the computer metaphor provided a principled conceptual division between the hardware (the brain) and the software (the mind). Although any particular program undoubtedly needs some sort of material substrate on which to run, the program itself may be represented in terms of symbols and logical operations. Newell and Simon (1976) proposed that the mind is a symbol system, and cognitive processes are the mind’s various programs being run.
Later, David Marr (1982) would formalize this symbol-processing model of cognition in his influential three-level scheme. At the highest level of abstraction is the cognitive or computational level; this is the task a system is to perform, perhaps remembering the name of an actor in a film. The lower algorithmic level includes the specific processes required to accomplish this high-level computational task. Such algorithms might involve matching the percept of the face to the image of the face in memory, and activating associated memory traces, one of which may be the actor’s name, which may then be retrieved and uttered. Particular steps in a cognitive task, then, involved discrete operations, which a researcher could specify and test, and ultimately schematize in the form of a flowchart, another tool borrowed from computer science (Sternberg, 1966, 1969). Finally, at the lowest implementation level analysis, researchers could specify the particular pattern of neural activity needed to carry out this series of tasks. While recognizing that the neurological implementation was interesting and worthy of research (by other researchers), these early cognitive psychologists asserted that detailed knowledge of implementation was superfluous to an understanding of the computational and algorithmic levels of cognition (Murdock, 1974, p. 14). McGeoch (1932) had advanced a similar position much earlier when he said that the serial-position curve “would not vanish if someone deciphered the RNA codes of memory” (Murdock, 1974, p. 6). Just as a computer program could run on different types of computer, as long as the logical relations between symbols were maintained, a cognitive act like remembering represented its own level of analysis, regardless of how the brain actually implemented the process.
Memory researchers operating in the information-processing tradition faced a number of tasks. They needed to characterize the operations involved in encoding, storage, and retrieval. They attempted to determine whether they could categorize these operations into relatively discrete systems (or modules and stages). These ideas of symbol systems pushed cognition away from concrete operations and into the idea that all thought was symbolic. Images, for example, were thought to be something like a mirage, of no explanatory value (just as behaviorists had claimed). In turns out, however, that imagery and memory are intricately linked.
Memory Models
In the late 1950s and early 1960s, psychologists began to argue that “memory” was not of one kind, but came in at least two types: short-term and long-term (e.g., Peterson & Peterson, 1959). In the 1960s, various proposals were put forward, with different sorts of evidence, for two different stores in memory (Glanzer & Cunitz, 1966; Waugh & Norman, 1965). Atkinson and Shiffrin (1971; Shiffrin & Atkinson, 1969) proposed the most complete system of this sort. Bennet Murdock (1974) dubbed all these various models the “modal model” of memory at the time, because they all shared common characteristics of proposing short- and long-term stores of memory. We will consider Atkinson and Shiffrin’s theory in more detail to give a flavor of the idea, which still guides thinking today on many issues.
Atkinson and Shiffrin’s model of memory synthesized much of the early memory research in the information-processing tradition (Shiffrin & Atkinson, 1969). Like many models in the information-processing tradition, Atkinson and Shiffrin’s modal model of memory was agnostic about neurological implementation. They suggested that the cognitive processes they described could very well have been accomplished by a variety of different configurations of neural systems. They described the structure and operation of the system by considering three components of information flow: sensory registers, a short-term store, and a long-term store, as represented in Figure 7.1 (Shiffrin & Atkinson, 1969). Information would be recoded as it was transferred from one store to the next; this recoding was necessary because each of the three components of memory operated on its own “format.”
Figure 7.1 Shiffrin and Atkinson’s memory systems, a paradigmatic “box and arrow” model.


Sensory register. When energy from the outside world affected an organism’s senses, it would be coded and pass into a sensory register associated with the particular sensory modality. This first stage of memory was a more or less full, literal representation of, say, the retinal (or visual) image. George Sperling (1960) performed now-classic experiments examining the qualities of this store. He flashed an array of three rows of three letters into a subject’s eyes very rapidly and then varied the time between presentation of the array and a tone that told participants which line to report. He was interested in measuring the rate of decay of information in the visual store. Without going into details, he showed that his subjects had access to nearly the whole array when given an immediate test, but that within half a second, the detailed information was gone. The visual store or sensory register faded rapidly. The sensory register was preattentive, in the sense that unless attention was paid to part of it, the information would be lost. A similar store was postulated for audition (Crowder & Morton, 1969) and then later for other senses. Unless information from a sensory register were selected and recoded into the short-term store, it would be quickly lost.
Short-term store. Attending selectively to information in the sensory register could transfer it into the short-term store, where it might enter conscious awareness. Much of the early experimental research on memory was on what Atkinson and Shiffrin would term the short-term store, due to its relative accessibility to laboratory experimentation (Murdock, 1974). Miller’s (1956) work, discussed earlier, concerned capacity limits of the short-term store. We will not review the extensive body of research on the short-term store, also referred to as short term memory and later as part of working memory (for an overview, see Baddeley, 2003), but we will mention some of its traits as are relevant to its place in a modal model of memory.
According to the model, attention may selectively transfer some information from the sensory register into the short-term store. This transfer involved recoding. Whereas information in the sensory register is a more or less literal coding of the input from the sensory modality, the “raw” sight or sound, information in the short-term store initially was thought to be represented acoustically; it could be perceived phenomenologically as a sort of inner voice or “subvocal articulation” (Baddeley, 1996). An individual could maintain information in the short-term store by rehearsing it or mentally saying it over and over. The role of rehearsal in maintaining information in short-term store was demonstrated experimentally. When given a long string of items to remember, people’s free recall tends to produce the U-shaped serial position curve, with items at the beginning and end of the series well retained, and items in the middle poorly retained. The recency effect, where items toward the end of the list are remembered better than items in the middle, was hypothesized to occur because those items were still retained in the short-term store via rehearsal. Postman and Phillips (1965) and Glanzer and Cunitz (1966) tested this hypothesis by giving participants a list of items to remember, and then either gave them an arithmetic task or no task. The arithmetic task served to occupy attention so that no items could be rehearsed in short-term store. When participants had no subsequent task, they showed the usual U-shaped serial position curve. Participants whose attention had been diverted for twenty to thirty seconds, on the other hand, showed a primacy effect, because those early items had presumably been transferred into long-term memory, but no recency effect.
Similarly, Peterson and Peterson (1959) developed a method for testing the duration of information in the short-term store, without rehearsal. They gave participants three-letter strings called trigrams (e.g., BXG) to remember, and then gave participants a challenging task, counting backward by threes from a specified number (e.g., 393), to prevent rehearsal. By varying how long they allowed participants to count backward, they could vary the retention interval during which participants had to hold the trigrams in short-term store. J. Brown (1958) had developed a similar procedure, so the task is known as the Brown–Peterson task. In doing so, they were able to measure the duration of information in short-term store if it is not rehearsed: their estimate was about fifteen seconds, although later research complicated this simple story. This duration, though limited, was considerably longer than the fractions of a second Sperling had found for the sensory register’s trace duration.
Retrieval from the short-term store also had special characteristics. That is, if, say, a string were maintained in short-term store, how would an individual retrieve it? For example, if you were given the numbers 7623759 and you were asked if a particular character (e.g., 3) was in the set, how might you search short-term memory? Consider two possible strategies: serial and parallel. A serial search involves examining each digit one at a time until the digit is “found”; once found, the person would push a key meaning yes, it is in the list. If the list is exhausted and the digit was not found, then the subject would push a different key indicating no. If retrieval is serial, the time to answer should increase linearly with the length of the string, because the participant has, on average, to process more characters to get to the right one. On the other hand, the search process in retrieval could occur in parallel, that is, all the letters would be searched at the same time. The simplest prediction from a parallel search is that as the string length increases from (say) three to seven, there would be no increase in retrieval time to find the 3 if it were there. Saul Sternberg (1966) proposed this logic, and he obtained results showing that retrieval time does increase with string length, suggesting that search during retrieval is serial and not parallel. Further, he even proposed (based on data) that the search was exhaustive, which means that even if 3 were found early in the set, the person continued to search all the elements in the set. We cannot take the space to describe how Sternberg reached this counterintuitive conclusion (see Sternberg, 1969, for a good treatment), but his experiments began a long series of debates on how short-term store was accessed. Sternberg (2016) provides an update to his research on high-speed scanning in short-term memory.
Long-term store. Obviously, humans can retain some information for very long periods, even after it has left conscious awareness. Information transferred into the long-term store may be maintained until test. Atkinson and Shiffrin (1968), drawing from the computer hard-drive model, suggested that the long-term store operated off a “self-addressable memory system.” When a person attempts to transfer information from the short-term store into the long-term store, a potential problem arises: the more information a person acquires, the more difficult it becomes to find any particular item. Such a difficulty can be overcome by using an organizational schema in which different clusters of information that are likely to be retrieved together are stored together (Bower et al., 1969). When new information is learned, it is stored, according to its various components, with prior knowledge that is associated with those components. Any particular piece of memorized information, then, occupies a certain “location” in the long-term store, which is determined by the individual’s organizational schema. Whereas the sensory register and short-term store had relatively limited capacity, the capacity of the long-term store was postulated to be unlimited; there are no known capacity limits for long-term memory. An item is effectively memorized, that is, memorized in a way that is useful for future purposes, may be found effectively in the future if the right cue is given. If an item (or fact or event) is placed in the organizational schema is such a way that future searches are unlikely to discover it, it may be forgotten (even if it is “there”), much like a library book that has been placed on the wrong shelf will be hard to find. Such an emphasis on location and searchability, Atkinson and Shiffrin note, helps explain the availability/accessibility distinction (Tulving & Pearlstone, 1966), which points to the strange fact that information encoded in the long-term store may be there more or less permanently, but memory failures nonetheless still occur.
The Atkinson–Shiffrin model, evaluated. This new model of memory represented a paradigmatic achievement of the information-processing tradition. In specifying the qualitatively different but interacting structures in which humans encoded, stored, and retrieved information, these researchers patterned human memory after a von Neumann architecture for digital computers (von Neumann, 1958). In doing so, they prioritized several key perspectives. First, they described memory in terms of its structures and operations. Second, because of the guiding computer metaphor, they tended to focus on reproductive memory, rather than reconstructive memory (Murdock, 1974, p. 5). When a computer stores information, it does so literally; the information is coded into the hard drive, and when it is retrieved, it is simply reinstantiated. As such, these information-processing theorists operated much more in the Ebbinghaus intellectual lineage than the Bartlett lineage, although to be sure, Ebbinghaus would have found the multiple-stores language unusual. In addition, the Bartlett lineage, which emphasized cultural influences and reconstructive memory, continued concurrently with the information-processing paradigm. In the chapter on memory in Neisser’s (1967) seminal textbook on cognitive psychology, he emphasized that remembering is an activity, and that it occurs via schema-driven reconstructions, which are shaped by culture; he was rather critical of the “reappearance hypothesis” on which the computer model of encoding, storage, and retrieval depended – that is, the memories are retrieved in some pristine form in the exact way they have been stored. Additionally, the storage model is entirely self-contained within the head of the (ideal) individual, except for the input and output of information from and to the environment. This methodological solipsism (Fodor, 1991) will be addressed later in the section on social remembering. For a retrospective look at the modal model, see Healy and McNamara (1996). As we write, a special section of Memory & Cognition is being developed to provide reflections on the Atkinson–Shiffrin model after fifty years.
Processing approaches to memory. Proponents of the box-and-arrow models of memory grounded their arguments in terms of storage characteristics, with differences in trace duration, capacity, format, storage, and retrieval providing evidence for qualitatively different stores. However, using something like trace duration to define different systems ran the risk, so Craik and Lockhart (1972) suggested, of circular argument. While recognizing that the dismissively termed “boxes and arrows” approach to memory systems indeed seemed to make theorizing and experimentation more scientifically tractable, they expressed concerns that the number of stores seemed to be multiplying (also see Morton, 1970; Roediger, 1993; Sperling, 1970). A more parsimonious tact, they suggested, would be to focus on encoding operations, rather than positing various types of store for each new dissociation someone discovered. They began the processing approach to memory, with their specific variant called the levels-of-processing approach (Craik & Lockhart, 1972). Briefly, the operations performed on information coming in from the outside world determine its mnemonic fate.
The levels-of-processing approach in memory derived in part from Anne Treisman’s (1964) stages of perception. At preliminary stages of perceptual processing, the perceptual system processes physical features such as lines, shapes, hue, brightness, loudness, pitch, etc. Successive stages use information from earlier stages to construct more abstracted representations such as shapes, and finally objects are matched with stored conceptual knowledge to create recognizable percepts. The stages of processing thus proceed in a continuum from low-level perceptual characteristics to high-level, meaningful representations. Any particular stimulus from the outside world may be processed to different levels, depending on whether it is held in focal attention or not. Memory for an item, according to the unitary model, is a side effect of the depth of perceptual processing. A trace is remembered better if processed conceptually, because by the time a particular item reaches that stage, it has undergone more processing, and may additionally have been integrated with preexisting knowledge (Craik & Tulving, 1975). On the other hand, a trace that is processed only, say, phonetically or orthographically, and not in terms of meaning, has not undergone such deep processing, and is thus transitory. Such a framework could explain the different outcomes nominally explained by the multiple-stores model. It was not that information in the short-term store was formatted acoustically; it was that acoustic information had attained a lower level of processing and so was more rapidly forgotten. It was not that information in the long-term store was semantically encoded, but that if information were encoded semantically, it had attained a deeper level of processing and so was more permanent. One could, Craik and Lockhart (1972) suggested, draw boxes around particular points within this continuum, but the boxes or “stores” concept did not add much to the analysis. A levels-of-processing approach changed the emphasis of memory research from memory structures to memory processes.
Experimental examinations of the levels-of-processing account typically used some version of an orienting paradigm that had been used over the years for various purposes but was refined by Craik and Tulving (1975). Their version is now known as “the levels of processing paradigm.” In this paradigm, subjects usually were not told they were in a memory experiment; rather, they were simply given a task to do and a list of words to perform it on. Such a task is called incidental learning (Postman, 1964), as opposed to intentional learning, where subjects are instructed to remember. Craik and Tulving (1975) asked subjects to answer one of three types of question about words, such as EAGLE. Is it in uppercase letters? Does it rhyme with legal? Is it a type of bird? Half the time the answer was yes, as in the example, but half the time the answer was no. The idea was that the questions should direct subjects to process the words to either a shallow, graphemic level of processing (focusing on the case of the letters), to a somewhat deeper phonemic level (focusing on sound in the rhyme question), to a meaningful or semantic level. Thus, the subjects study exactly the same materials for exactly the same amount of time; all that differs is the type (or level) or processing. Craik and Tulving (1975) reported ten experiments showing (and replicating) that this manipulation has a dramatic effect on recognizing the words later, with semantic processing better than phonemic, and phonemic better than graphemic. The outcome emphasized that what one remembers is less about the qualities of the material per se, and more about how one encodes it. Semantic encoding was better than the shallower forms of encoding.
Although the levels-of-processing account proved to be a highly popular alternative to the two-store model, it was also criticized and amended. In an important extension, Morris, Bransford, and Franks (1977) showed that if semantic encoding usually leads to superior memory, it is only because typical memory tests tend to require semantic or conceptual information. If the test offers phonetic cues, ones that emphasized the sound quality of words to be remembered, then words that received “lower” level phonetic encoding are recognized better than those semantically encoded. Morris et al. (1977) criticized the notion of a single dimension from shallow to deep processing, and they proposed instead a transfer-appropriate processing approach that is similar to an idea called the encoding specificity principle (Tulving & Thomson, 1973) to be discussed in the next section of the chapter. Another problem is that critics argued that the levels-of-processing theory is circular, because there is no real measure of “depth of processing” except how good recall is (T. Nelson, 1977). Given the findings of transfer-appropriate processing, a serial chain of processing from shallow to deep seemed simplistic. Another problem for the standard levels of processing theory is that it occurs both under incidental and intentional learning instructions. If subjects are told they will need to recall words later, they process them meaningfully, and recall is often as good as when they are given deep, semantic orienting tasks. So, why should the levels-of-processing effect occur under intentional learning instructions? Selective summaries of the levels-of-processing literature appear in papers by Lockhart and Craik (1990) and Craik (2002).
The undeniable value of the processing approach was to encourage memory researchers to think about the operations of remembering. Paul Kolers (1973; Kolers & Roediger, 1984) discussed remembering in terms of operations. For example, Kolers (1973) measured memory indirectly by using speed of reading a sentence or a passage. If a person read the sentence (out loud) faster after having read it once, that reflected prior memory for the sentence (a form of the savings paradigm used by Ebbinghaus). Kolers and Perkins (1975) showed that operations used in various rotations of text were retained as part and parcel of memory. For example, imagine one group of subjects reading a sentence that is printed left to right, but with every letter upside down. Another group reads the same sentence right side up (but other sentences upside down). Later, both groups read the same target sentence upside down. The subjects who had previously read the sentence using those same cognitive operations read it faster than those who had read it in normal text. Kolers (1976) showed that the operations used in reading specific pages were still reinstated in reading the passages a year later; reading pages from a year previously was faster than reading comparable new pages. Kolers called his position a procedural approach to remembering, and it is similar in some ways to transfer-appropriate processing (see Kolers & Roediger, 1984). Craik and Lockhart (1972) argued that encoding operations determined later remembering, but later writers emphasized that processes during retrieval were equally important, if not more so (e.g., Tulving, 1979).


From the 1970s to the Present
We have painted the story of the psychological study of human memory with a broad brush from 1885 to the 1970s. The remainder of the chapter is about the last 50 years. Recent history is the hardest to write, because our own enthusiasms for various issues and types of research may intrude. That is doubtless true here. The field has broadened over the years, and no single stream of thought (such as the information-processing tradition) can orient our story. Thus, we have selected several strains of research to cover. By reporting on each discretely, we do not mean that researchers working in one tradition do not know about and are not influenced by work in the other traditions. Often the same researchers work across these traditions, using the various methods employed. In fact, borrowing methods from one field to investigate a topic in a related field is a common tactic in science.
We have one proviso: we are omitting perhaps the main trend in the study of human memory since 1970, the cognitive neuroscience of memory. We continue to cover behavioral approaches to the study of memory. An entirely new chapter, at least, would be needed to cover the approaches of cognitive neuropsychology (studies of brain-damaged patients) and studies using various brain-imaging techniques collectively referred to as cognitive neuroscience of memory. Despite this omission, the traditions we cover are all important ones, central to the study of human memory. We refer to them as: working memory; episodic memory; autobiographical memory; implicit memory; and social memory (or remembering). We then end the chapter by considering the varieties of memory and applied aspects of remembering.
Working Memory
The term working memory was coined by Baddeley and Hitch (1974). The idea behind working memory is that the mind has a temporary store that holds both verbal and visual information in consciousness while the information is used for higher forms of processing. This differs from the idea of short-term memory or the short-term. If someone reads you a seven-digit phone number, you can repeat it back from your short-term store without much trouble. However, if you calculate 46 × 52 without paper, you rely on working memory to perform operations, store intermediate products, and eventually come to the answer. Thus, working memory involves short-term retention, but it implies more: the ability to work with the information in the short-term store (Cowan, 2008). One requirement for successful working memory is attentional control, the ability to focus and maintain attention on the task. The depiction of working memory in this paragraph deviates somewhat from the original Baddeley and Hitch (1974) view to reflect more recent developments.
Baddeley and Hitch (1974) focused on how working memory is used in understanding speech, via the phonological loop, as they called it. That is, to understand speech, we need to preserve the phonemes in language from early in a sentence to be able to comprehend those coming later. They also argued for a similar ability in understanding visual representations (like forming images or following directions), which they called the visuospatial sketchpad.
The concept of working memory became an important research area over the years, with numerous models of the basic processes (e.g., Miyake & Shah, 1999). As with other topics, we can only give the flavor of some of the vast research on working memory in this section. One important development in the study of working memory was the discovery of stable individual differences. Daneman and Carpenter (1980) developed the first task to measure individual differences in working memory, the first complex span task. Complex span tasks are distinguished from simple span tasks, in that they have both a short-term and long-term component, although even the simple span task may involve a long-term component (Watkins, 1977). We will illustrate complex span tasks with the operation span task (Unsworth et al., 2005). Recall that digit span for adults is usually seven; that is, people can remember seven digits in a row. That is called simple span. The complex span task known as operation span involves remembering digits in a row while at the same time being faced with a competing task. For example, the subject might receive alternating trials of digits and equations; they need to remember the digits in order while at the same time deciding whether or not the equations are correct. Imagine seeing 64, then on the next screen 9 + 3 = 27, then on the next screen 21, then 7 + 6 = 13, and so on. When the experimenter stops the trial, the subject’s task is to recall 64, 21, and so on (i.e., to recall the two-digit numbers). The number of digits that can be recalled is the measure of operation span.
The hallmark of a complex span task is to remember some target information in the face of another, distracting task. Such tasks take concentration (or attentional control), and the measure of working memory capacity on the operation span is relatively stable across people (that is, there is good test–retest reliability). Also, Randall Engle and his collaborators have developed various span tasks, and people’s correlation across tasks is high (e.g., Unsworth & Engle, 2007). This outcome shows that working memory capacity reflects a fundamental individual difference among people that can be reflected in several tasks. Indeed, studies have shown that it is correlated with many other cognitive tasks, such as reading comprehension and performance on SAT tests, among others. Working memory capacity is related to fluid intelligence (although not exactly the same). In addition, it increases across childhood (Kail, 2007) and declines sharply in older adults, even ones without signs of dementia (McCabe et al., 2010).
We have barely scratched the surface here. Both cognitive psychologists and cognitive neuroscientists study working memory and its neural underpinnings. Some reviews of the cognitive approach can be found in Baddeley (1986, 2003; see also A. Conway, Kane, & Engle, 2003).

Episodic Memory
Tulving coined the term episodic memory in 1972 to refer to our remembering of events at a particular time and place. If I ask you to recall events that occurred to you during the past week, that would be an example of recollection from episodic memory. Tulving (1983) argued that the study of human memory in laboratory settings using word lists can be used as a proxy for remembering outside the lab: “Words to the memory researcher are what fruit flies are to the geneticist: a convenient medium through which the phenomena and processes of interest can be explored and elucidated. … Words are of no more intrinsic interest to the student of memory than Drosophila are to a scientist probing the mechanisms of heredity” (p. 146). The assumption is that the principles that emerge from laboratory studies will have direct relevance to memory outside the lab.
Defined this way, the study of episodic memory continues to employ many of the research techniques from the verbal learning tradition, although many were repurposed to ask new questions. Dominant tasks in this tradition are free recall, paired-associate recall, and variants on these tasks, as well as various types of recognition memory tasks. The number of research questions addressed using these methods are many, and no summary here would do justice to the plethora of research. We content ourselves with one example.
Tulving and Pearlstone (1966) began the formal study of the power of retrieval cues in human memory, and they revived a distinction between learning and performance. Psychologists would like to know the answer to the question “what has been learned?” but they often must content themselves with seeing performance and trying to infer learning. The same is true about the distinction of what information is stored in the cognitive system and what can be retrieved. We would like to know the former, but we can only measure and assess the latter.
Tulving and Pearlstone (1966) had subjects learn lists of words belonging to various categories, as discussed previously in work by Bousfield (1953). They then gave one group of subjects a free recall test, giving them a blank sheet of paper and the task of recalling as many words as possible. One of their lists was forty-eight words long and had two words in each of twenty-four categories. The subjects recalled 10.5 words, on average, in the free recall condition. Is this all they had learned and stored? Did the other words leave no trace in the memory system? To help answer these questions, they also employed a cued recall condition in which subjects were prompted to recall by being given the twenty-four category names. Now subjects recalled 20.5 words, nearly twice as many. Thus, the traces of at least this many words were represented in memory, and of course this could still be an underestimate of what was learned. More powerful retrieval cues (e.g., the category name and the first two letters of words) might produce even greater recall. The authors showed that the outcome of enhanced recall from providing cues could not be due to mere guessing from the category name.
Tulving and Pearlstone (1966) distinguished between the information available in memory (what has been learned and stored) and information that is accessible under a particular set of retrieval conditions. Psychologists (and for that matter, neuroscientists) would like to know what information experience has left available in the system, but they never can. All their methods permit them to know is what information is accessible under a particular set of circumstances. Everyone reading this chapter has had the experience of forgetting a name or a fact on a test, only to remember it again later (a situation demonstrated experimentally by W. Brown, 1923). One possibility is that a recognition test could measure information available in the memory store. After all, if a subject studied the word caterpillar in a list of words, what better cue could there be on the test than caterpillar? That sounds plausible, but under some circumstances, a recall test (with a different word used as a cue) can retrieve the experience of studying a word better than the actual word itself (Tulving & Thomson, 1973).
In the late 1960s and early 1970s, Tulving (and others) conducted a thorough series of experiments to elucidate the issue of how and when retrieval cues operate effectively. Based on a wealth of experimental evidence (see Tulving, 1983, ch. 9–14), he put forth the encoding specificity principle as guiding the effectiveness of retrieval cues: a retrieval cue is effective to the extent that information in the cue matches (or overlaps or reinstates) the conditions of original encoding. That is, to use a simple example, if a subject encodes bank in the category of financial institutions in a long list of words, the cue financial institutions is likely to cue retrieval of bank. Yet, having studied the same list, receiving the cue “the side of a river” will not cue the word bank, even though a river bank is the side of a river. The information in the retrieval cue “a side of a river” does not match the context or meaning in which bank was studied. In short, any word or any experience can be coded in multiple ways depending on the context of the event and the rememberer’s knowledge. To be effective, a retrieval cue must overlap with the way the event was encoded. If this principle seems like a familiar idea, that is because it is similar to the transfer-appropriate processing approach discussed previously (Morris et al., 1977). The encoding specificity principle preceded it in time, but the core ideas are similar.
The episodic memory tradition has created dozens of paradigms and issues in the study of human memory and answered numerous questions. It continues to be fruitful today. The hallmarks are (a) tight experimental control; (b) usually simple materials such as lists of words or pictures, or word pairs, although sentences and paragraphs are sometimes used; (c) relatively short retention intervals between study and test (often within a one-hour experimental session); and (d) paradigms such as free recall, cued recall, recognition, and paired-associate learning. For a review of the wealth of knowledge that has been achieved, recent textbooks are a good source (e.g., Baddeley, Eysenck, & Anderson, 2014; Radvansky, 2010).
Tulving (1972, 1983) assumed the episodic memory in the lab uncovers similar principles to memory outside the lab, often called autobiographical memory. However, this assumption can be questioned. For example, McDermott, Szpunar, and Christ (2009) conducted a meta-analysis on brain-imaging studies of episodic memory with word lists and other tasks reflecting memory outside the lab. They showed that the neural areas that were activated in the two types of tasks are practically nonoverlapping. Now we consider these other sorts of tasks, ones thought to reflect autobiographical memory outside the lab.

Autobiographical Memory
In 1986 David Rubin of Duke University edited the first cognitive psychological book on autobiographical memory, titled, appropriately, Autobiographical Memory. This volume inaugurated a sustained inquiry into people’s memory for their lives. These memories were of a different sort than those normally studied by experimental psychologists. Research in the Ebbinghaus tradition required that memory performance be related back to a known stimulus (usually a word); with autobiographical memories, there was usually no way for the researcher to go back and examine the event being remembered, that is, to check the “verifiability” of a memory (Rubin, 1986, p. 4). From the start, then, autobiographical memory research tended to focus on the internal structure of memories from across the lifespan, rather than their accuracy (although see Linton, 1975, 1978). Work on autobiographical memory also departed from typical laboratory concerns by including phenomenological reports as data, incorporating developmental and lifespan perspectives, and interacting with fields outside of psychology such as literature and history (Rubin, 1986).
Reminiscence bump. One early finding was that autobiographical memories did not follow the standard forgetting curve (Rubin, 1982; Rubin & Schulkind, 1997; Rubin, Wetzler, & Nebes, 1986). This discovery was made using the Crovitz technique, named after one of its inventors; in this task, participants are given a series of words, and for each word described the first memory that comes to mind (Crovitz & Schiffman, 1974; Galton, 1879, used an earlier version of the technique, but his was more for free associations rather than to elicit personal memories). After remembering an event from their lives, participants rated the memory on several characteristics, such as how old they had been at the time of the event, as well as various phenomenological qualities such as the sense of reliving, vividness, emotional valence, etc. Participants repeated this task for many different words. Researchers can then plot the frequency of memories produced from each (self-reported) age of the person. Rather than a smooth forgetting curve, with memories decreasing in accessibility logarithmically as one proceeded further into the past, Rubin and colleagues discovered a “bump.” When testing people in their fifties and sixties, memories from their teens and twenties were disproportionately accessible relative to memories from other ages. Similarly, if asked to list their most important or most vivid memories, people tended to select memories from this bump period (Fitzgerald, 1988). Subsequent research on the reminiscence bump offered several mutually compatible explanations for why it might occur: maturational–biological accounts (Cerella, 1985; Janssen et al., 2015), identity accounts (Conway & Holmes, 2004; Fitzgerald, 1996; Robinson, 1992), and cognitive accounts (Rubin, Rahhal, & Poon, 1998; Schrauf & Rubin, 1998). There is some evidence that the age ranges for which the reminiscence bump appears may vary depending on the type of cue used (Koppel & Berntsen, 2015; Koppel & Rubin, 2016).
Sociocultural construction. Telling autobiographical stories is in many aspects a cultural skill. Research on the development of autobiographical memory – how children learn to remember their own lives – draws heavily on a Vygotskian sociocultural framework (Vygotsky, 1978). Lev Vygotsky was a contemporary of Bartlett’s working in the Soviet Union. His sociocultural psychology emphasized that complex, higher-order cognitive skills begin as social interactions between, typically, a child and an adult (Wertsch, 1985). The more expert adult structures problems in such a way that the child may contribute to a joint task that the child would be unable to accomplish alone. For example, children are initially unable to organize their memories into stories with a well-structured narrative. A parent might ask the child for such structurally important information as the setting of a memory, the characters, their motivations, etc. By strategically eliciting these elements of an effective narrative, the adult provides cognitive scaffolding (Wood, Bruner, & Ross, 1976). That is, the parent assists the child in learning how to use a valued cultural tool – narrative – to mediate his or her remembering (K. Nelson, 1996). Eventually, the child is able to use this cultural tool independently; the tool has been internalized. Detailed developmental studies have shown that mothers’ scaffolding style strongly impacts children’s later autobiographical remembering (Fivush, Haden, & Reese, 1996; K. Nelson & Fivush, 2000). Additionally, as would be expected within a sociocultural framework, there are significant cultural variations in maternal scaffolding styles and autobiographical memory (Choi, 1992; Mullen & Yi, 1995; Wang, Leichtman, & Davies, 2000).
Memory and the self. In addition to basic narratives, adult autobiographical memory develops much more complex organizational structures. Conway and Pleydell-Pearce’s (2000) self-memory system (SMS) provided an influential model for how three constructs – the goals of the “working” self; abstract self-knowledge, also referred to as the conceptual self; and autobiographical memory – could mutually shape one another. In the SMS, the goals of the working self act to select different elements within the autobiographical memory base. Personal memories that are relevant to current goals will become more accessible, and those irrelevant to these goals will be forgotten.
Life scripts. The conceptual self incorporates abstract autobiographical knowledge structures, an important class of which are life stories or scripts (Berntsen & Rubin, 2004; Rubin & Berntsen, 2003). The principle underlying life scripts was drawn from Schank and Abelson’s (1977) more general script concept, which concerns cultural knowledge for normative sequences of events. Life scripts are cultural schemata for how a typical life should unfold in a particular culture and for people of a particular social class. A script is a temporally ordered sequence of events, composed of slots into which specific events may be inserted. Life scripts offer another explanation as to why the reminiscence bump occurs; a majority of life script events occur during the bump period. The concept of script is of course similar to Bartlett’s (1932) concept of schema.
Flashbulb memories. At times, autobiographical memories can intersect with public events of great consequence. A curious phenomenon initially examined by R. Brown and Kulik (1977) is the flashbulb memory, which they defined as memory for the circumstances in which one learned of a major public event. According to Brown and Kulik, most people who experienced a major public event, such as the assassination of JFK, seemed to remember extremely vivid details of the circumstances in which they received the news; these qualities of the flashbulb memory suggested a special mechanism. It was as if a camera’s flashbulb had frozen the scene in memory, and given a “Now Print!” command (Livingston, 1967). Interestingly, flashbulb memories also tended to be community specific; African Americans had flashbulb memories for the circumstances in which they learned of the deaths of Martin Luther King, Jr. and Malcolm X, but European Americans did not.
Subsequent research on flashbulb memories has eroded the hypothesis that flashbulb memories are a qualitatively, perhaps even physiologically, special sort of memory. For instance, although people continue to demonstrate high confidence in their flashbulb memories, the memories themselves are not any more consistent over time than ordinary memories (Talarico & Rubin, 2003). Indeed, Hirst et al.’s (2015) ten-year study of flashbulb memories for the events of September 11, 2001, showed that consistency dropped precipitously over the first year for both flashbulb memories and memory for the facts of the story, and leveled off after that. Despite this, people remained highly confident in their “flashbulb memories” across the ten years of the study. Rather than resulting from a special mechanism, as Brown and Kulik (1977) posited, flashbulb memories seem to be important in that they concern events for which there is a public “moral duty” to remember (Echterhoff & Hirst, 2006).

Implicit Memory
This entire chapter has been about the conscious experience of remembering. Some event happens in our past, and we bring it back to mind later (or we fail to do so, but we usually know when we fail). However, much of our learning is expressed in our behavior without our remembering the time and place that we learned the knowledge, as required for episodic recollection. Virtually all Americans know that George Washington was the first president of the United States (Roediger & DeSoto, 2014), but they can probably not recall the episode of first learning this fact. Tulving (1972) referred to this type of knowledge as semantic memory, our general store of knowledge. However, another type of memory is revealed when we perform operations that we originally had to learn laboriously but that we now run off effortlessly, again without recalling time and places (episodic memory) or facts (semantic memory). You can tie your shoes, which was hard to learn at first, without much trouble, and you can multiply two three-digit numbers with only a bit more effort. These sorts of skilled performances reflect procedural memory, because they reflect our ability to execute many procedures we have learned (writing, riding a bicycle, tying shoes, and so on).
Implicit memory reflects the power of prior experience to affect our current behavior without our awareness. This idea is a very old one in psychology (see Schacter, 1987), but it was only in the 1980s that psychologists (and neuroscientists) began to study such implicit expressions of knowledge. The initial observations were made on brain-damaged patients whose injuries had made them deeply amnesic; they seemed unable to learn and retain new information. For example, when given a list of words and then distracted for a few moments before asked to recall it, they might not be able to free recall any words or even recall that they had seen a list. They perform far below control subjects in free recall, and if the patients produce any words, they say they are just guessing.
Warrington and Weiskrantz (1968, 1970) performed some experiments similar to the one just outlined, but after studying the list, they gave both the patients and the control subjects word stems as cues. For example, if chair were on the list, they would get cha___ and be asked to fill it in with a word from the list. (Many other words begin with those three letters, so guessing is not a problem). Surprisingly, the amnesic patients performed just as well as control subjects, even though they said they were just guessing! This means that the words must have been stored in some way in the amnesics’ brains, but the problem was one of accessing them consciously. The patients could produce the words, but not remember them. This phenomenon is today called priming or repetition priming – the words in the list “primed” their production on the later word-stem test, even though patients did not realize they had seen the words.
Some other researchers had trouble replicating the Warrington and Weiskrantz (1968, 1970) results, but the reasons became clear later: the key element is the type of instructions provided to subjects at the test (Graf, Squire, & Mandler, 1984). If patient and control subjects are told to use the word stems like cha__ to remember words from the list, then the controls do much better than the amnesic patients. On the other hand, if the subjects are given fragments and just told to produce the first word that comes to mind, then the two groups perform equally. In addition, both groups do much better on words they recently saw than on fragments for control words not seen (e.g., saying “chair” to cha__ when chair had not been in the list).
The first type of test just described, where subjects are told to consciously remember the words, is now called an explicit memory test. Virtually this entire chapter to this point has been concerned with explicit memory, when people are asked to retrieve some experience. The other type of test, where the traces of past experience are demonstrated in behavior without instructions to consciously remember, is referred to as implicit memory. Graf and Schacter (1985) coined these terms as descriptive ones, not theoretical ones. That is, the distinction referred to different experimental operations and tests, not to different types of memory. However, explicit memory tests became theoretically associated with episodic memory, whereas implicit memory was reflecting more by priming of general knowledge or skills (sometimes referred to as implicit learning, as initiated by Reber, 1967). That is, priming seemed to reflect semantic or procedural memory processes. At first, the distinction between explicit and implicit memory seemed to apply only to differences (or dissociations) in performance by amnesic patients and by control subjects. However, this state of affairs soon changed.
In the early 1980s, several powerful demonstrations of differences between explicit and implicit memory were demonstrated in people whose brains were perfectly intact and functioning well, college students. For example, Jacoby and Dallas (1981) employed a levels-of-processing manipulation as we have discussed previously, where subjects answered questions about words requiring them to consult the case the word was written in (upper or lower), whether it rhymed with a word, or whether it belonged to a semantic category. After studying the list with these orienting tasks, one group of subjects was given a long test list of words and was told to judge whether each word had been studied or not; as usual, the levels-of-processing manipulation had a huge effect, such that encoding words in terms of meaning produced much better recognition than did encoding words in terms of their sound or their physical appearance. However, Jacoby and Dallas (1981) tested another set of subjects under different instructions. This test involved presenting exactly the same test words as for the other group, but now the words were presented for a fraction of a second and the subjects’ task was simply to name the word from the brief flash. This is an implicit test, because there was no instruction to remember. Two outcomes were of interest. First, words that had been presented in the study list could be named better than words that had not been presented; this outcome reflects priming. The other finding was the big surprise: The levels-of-processing effect did not occur at all! Priming was equivalent whether words had been processed superficially (case or rhyme judgments) or more deeply (semantic judgments). Just as great differences could be found between amnesic and control subjects by using explicit and implicit tests, the same outcome could be obtained in all people.
In brief, a variable could be manipulated to greatly affect an explicit test and leave an implicit test unaffected (but still reflecting learning because priming occurred). Yet other experiments showed that a variable that often did not have much effect on explicit memory measures (such as presentation modality for words, visual or auditory) could have a huge effect on priming on perceptual implicit tests like word-stem completion or identifying words briefly presented (e.g., Jacoby & Dallas, 1981; Roediger & Blaxton, 1987). In fact, Larry Jacoby (1983) even showed opposite patterns of result on the two types of test. In explicit memory tests, when a word is generated from a clue (opposite of cold – ????) it is generally remembered better than if subjects read the pair (opposite of cold – hot; Slamecka & Graf, 1978). Jacoby (1983) replicated this result, but he showed that the opposite pattern occurred on the perceptual task of identifying words from fast presentations. On this task, having read the word produced more priming than having generated it, a finding replicated and extended by Blaxton (1989). Other variables, such as studying a mixed list of pictures and words, can produce the same effect. Pictures are better remembered than words on explicit tests including recognition memory of words (corresponding to pictures and words from the list). However, words produce more priming than pictures on verbal implicit tests (Rajaram & Roediger, 1993; Weldon & Roediger, 1987).
From 1980 to around 2000, the study of implicit memory boomed in cognitive psychology. The excitement was that the principles or (some would say) “laws” of memory seemed different for explicit and implicit tests. The main theories of the differences were in terms of different memory systems in the brain (e.g., Squire, 1987; Tulving, 1985) or in terms of different processes invoked and required by the different types of tasks (e.g., Roediger, Weldon, & Challis, 1989). This debate was carried forward for some years, and it still lingers in current theorizing (which generally provides an amalgamation of the two points of view). After 2000, speaking roughly, the study of priming on implicit memory tests was mostly carried forward by neuroscientists, who sought the neural underpinnings of performance on different memory tasks. A review of implicit memory in normal human subjects during the heyday of priming research was provided by Roediger and McDermott (1993). A somewhat more recent review of the cognitive neuroscience of priming can be found in Schacter, Dobbins, & Schnyer (2004).

Social Remembering
Recently, a growing number of researchers have revived an old interest in social memory. Even though most research reviewed in this chapter has been about individuals remembering events alone, remembering as a social activity often occurs outside the lab and has interested researchers at least since Bartlett’s (1932) discussions of it. Indeed, although contemporary discussions of Bartlett tend to reduce his contributions to the concepts of schemata and reconstructive memory, the entire second section of his book Remembering concerns how social group membership affects how people remember. Vygostky’s sociocultural psychology, discussed earlier, further analyzed remembering as a socially mediated activity. Finally, many researchers have begun to draw on the work of the French sociologist Maurice Halbwachs, a contemporary of Bartlett’s. Halbwach’s discussions of collective memory and types of social frames that people use when remembering (e.g., the characteristics of a good story or narrative) structures remembering in important ways, by suggesting frames of relevance and interest. The presence of other people motivates coherence in an activity that might otherwise ramble without purpose.3 Furthermore, the people with whom one remembers are usually not random strangers; they are fellow members of the various social groups to which we belong, with whom we regularly interact. They present a dependable external scaffold to memory (Sterelny, 2010); their perspectives and priorities strongly shape what is habitually remembered and forgotten. This dependable, long-term, external social structuring of memory is what Halbwachs called the social frames of memory (Halbwachs, 1925/1992). Because most remembering occurs supported by particular social frames, Halbwachs argued, memory is essentially a social, not an individual, phenomenon, even though it is undeniably individuals who do the remembering.
Experimental psychologists studying social remembering have adopted a variety of perspectives, and no methodological paradigm has yet come to dominate the field (Hirst, Yamashiro, & Coman, 2018). Some researchers have examined how remembering in collaboration with others differs from remembering alone (Rajaram & Pereira-Pasarin, 2010); some have examined how people may reshape one another’s memories in conversation (Hirst & Echterhoff, 2012), and how such dyadic influences on memory can propagate through social networks to drive group-wide convergence onto shared memories (Coman et al., 2016; Lyons & Kashima, 2001; Roediger et al., 2014); others have examined how remembering as a member of a social group impacts how the group’s past is recalled (Putnam et al., 2018). We address briefly some of the major lines of research in this rapidly evolving field.
Collaborative remembering. One of the fundamental questions spurring a social approach to remembering is, how does remembering with other people differ from remembering alone? One experimental paradigm developed in the late 1990s, collaborative remembering, allows for a careful comparison of group with individual performance on memory tasks, and between individuals who are remembering as parts of groups and individuals who remember solo (Rajaram & Pereira-Pasarin, 2010; Weldon & Bellinger, 1997). Collaborative remembering experiments compare two types of groups: collaborative groups, in which three to four individuals help one another remember items they had all previously learned; and nominal groups, or groups of the same size where members undergo the same learning and recall tasks, but do so alone.
Reliably, groups do outperform individuals, and the collective recalls more than any individual within it, when counting nonredundant items. This is a product of aggregating several nonoverlapping protocols spoken or written by different people who remember somewhat different events. On the other hand, in comparing individuals who had collaborated with individuals who had not, a counterintuitive finding arises. Individuals who had never collaborated remember significantly more items or events than individuals who had collaborated; this frequently replicated finding is termed collaborative inhibition. Collaborating to remember, it seems, is actually detrimental to individual recall, and likely arises from the fact that collaborators disrupt one another’s retrieval strategies (Basden et al., 1997).
Conversational influences. Another broad domain of research examines how speakers and listeners can reshape one another’s memories in conversation (Hirst & Echterhoff, 2012). Remembering an event is frequently inseparable from communicating about it; people talk to one another about the past, their exciting or emotional experiences, and their knowledge (Harber & Cohen, 2005; Pasupathi, McLean, & Weeks, 2009). During such conversational remembering, recall is nearly always a selective retelling; rarely do people try to recall everything they can about a topic, instead tuning their message as is socially appropriate (Marsh, 2007). This selective recall presents opportunities for speakers and listeners to reshape one another’s memories, making information frequently retrieved in conversation more accessible (Blumen & Rajaram, 2008; Congleton & Rajaram, 2011; Roediger, Zaromb, & Butler, 2009). Importantly, such selective recall also induces forgetting for silenced information (Cuc, Koppel, & Hirst, 2007; Stone et al., 2012). Further, if one rememberer makes errors in recall, these will often be picked up and incorporated into the listener’s memory for the event. Such transfer of false memories from one person to another has been called the social contagion of memory (Roediger, Meade, & Bergman, 2001; see too Meade & Roediger, 2002). Studies on conversational influences on memory typically bring pairs of individuals – conversational dyads – into the laboratory for an initial learning phase, followed by a social remembering phase in which the experimenter manipulates various characteristics of the interaction, and then a final individual free recall.
As a whole, this class of research has repeatedly shown that memory is highly sensitive to social influence. Some researchers have argued that, rather than being a “sin” of memory (Schacter, 2001), this malleability is adaptive, in that it allows people to converge with other members of their social groups onto shared ways of remembering the past (Fagin, Yamashiro, & Hirst, 2013). Such convergence occurs via both what is collectively remembered (Roediger, et al. 2009) and what is collectively forgotten (Hirst & Yamashiro, 2017). Susceptibility to social influences is a characteristic of human memory that allows people to form the collective memories that undergird stable social relations (Hirst & Manier, 2008; Wertsch & Roediger, 2008).


Varieties of Memory
We have covered the history of research on memory in a long chapter. Although English provides a single noun – memory – we have seen the psychologists and neuroscientists distinguish among many types of memory by modifying the noun with some adjective (or noun) to refer to different types of memory. Among others, we have discussed short-term memory, long-term memory, episodic memory, semantic memory, autobiographical memory, flashbulb memory, implicit memory, social memory, and others.
And this listing is just the start. In a chapter published in 2007, Tulving asked, “Are there 256 kinds of memory?” He had been keeping a list while reading the memory literature. Some of the terms are synonyms of one another, but not too many. So, for example, Tulving discussed iconic memory (a very brief visual representation that exists when you see something), fear memory, illusory memory, and so on. We have obviously not covered many of these topics, and some (false or illusory memories) have a long history in psychology (Roediger, 1996).
In short, this chapter is at once quite long yet provides a woefully incomplete picture of the history of the field. Unfortunately, no book-length history of the field exists.

Applied Memory Research
Before concluding, we need to consider one more topic: applied memory research. This chapter may leave the impression that psychologists are not much interested in using their knowledge outside laboratory settings and theoretical debates, but that is not true.
One important application is in police investigations. For example, imagine you witnessed a robbery from some distance, but you did see the robber. You are an eyewitness to the crime. Later the police arrest a suspect, and they ask you to come to the police station to view a lineup. So, you find yourself looking at six men who fit the general description you gave of the robber (white, about six-foot-two tall, brown hair). You look at the lineup trying to pick one, but you also try to keep in mind that the lineup might not contain the robber at all. This is a difficult task. Making a mistake and picking an innocent person can create a miscarriage of justice by helping to convict him. On the other hand, failing to recognize the robber may set him free to rob again. Psychologists have worried about the accuracy and fallibility of eyewitness identification since Munsterberg’s (1908) book, On the Witness Stand. A recent review of research on eyewitness identification can be found in Wixted and Wells (2017).
Another problem in witness testimony is in the malleability of memory. We normally think we see a scene – say the robbery just mentioned – and it is frozen in our memories due to the high emotion. Even though emotional memories are often accurate, they (and all other memories) can be changed over time. Repeatedly telling a story can lead to changes over time, as the person may embellish slightly and then remember the embellishments as facts (Bartlett, 1932; Marsh, 2007). Another issue is when a witness may receive some misinformation from either a cowitness, a police officer, or even a friend making helpful suggestions. Such misinformation can distort the witness’s memory for the event. Elizabeth Loftus pioneered the study of what is called the misinformation effect in memory and explored the effects of misinformation in many ways (see Loftus, 2005, for a review). This research has been relevant in several arenas in which people are charged with crimes when the recollections that form the basis of the charge turn out to be false, ones due to errors implanted in memory of the witness (e.g., Loftus, 1993).
Research on human learning and memory has also been applied to education. In fact, the field of educational psychology is partly based on extensions of knowledge from cognitive psychology to education. Many cognitive psychologists in their own right have taken up the application of what they know to educational issues (e.g., see Dunlosky et al., 2013; Karpicke, 2012).
These selections represent just some examples of applied memory. Perfect and Lindsay (2014) edited a Handbook of Applied Memory that provides many more examples.

Conclusion
As this chapter makes clear, psychologists have a long history of pondering learning and memory. The early attempts were to search for general laws or principles of learning, ones that would transcend not just particular tasks but species (pigeons, rats, and humans were thought by some scholars to learn in similar ways). The roughly 135-year history of the field shows that no general laws exist, although some principles do operate across situations (Roediger, 2008). Still, the field has made wonderful progress from its early beginnings in the 1880s, even if many problems and unresolved issues remain. The many traditions and approaches reviewed in this chapter should be seen as complementary, rather than competitive, leading to a rich tapestry in our understanding of the many mysteries of our memory.
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8 Decision-Making
Yuval Erez and Valerie F. Reyna
“That the sun shines tomorrow is a judgement that is as true as the contrary judgement”
– David Hume.

The history of the psychological study of decision-making has its roots in modern theory of probability in the seventeenth century. Here, we describe the historical evolution of ideas from a conception of decision-making as rational to one that is biased and emotional. The historical periods can be divided into two parts, roughly before and after the 1950s. Before the 1950s, decision-making in the mind was thought to reflect pure mathematics. After the 1950s, the weaknesses and inconsistencies of human decision-making became more and more obvious. Ultimately, the elegance of pure mathematics was rejected in favor of theories that captured the messy irrationality of the human mind. The most recent theory shows how biases and emotionality can be part and parcel of advanced decision processes that involve intuitive gist. Thus, modern theory has begun to move beyond Cartesian dualism to encompass cognition, emotion, personality, and social values to predict decision-making.
Background
In the movie Next, American actor Nicolas Cage plays a man with a unique ability – he can see a few minutes into his future. Thus, knowing what would be the ensuing outcomes of his own choices, within this time frame, he can easily pick the one that maximizes his well-being. Thus, a straightforward decision rule should dictate his choices – choose the best outcome. In the nonfiction world, however, people do not have certainty about future outcomes. They often choose between outcomes that vary in known (e.g., the spin of a roulette wheel) and unknown (e.g., the effectiveness of experimental medical treatments) probabilities.
Despite the uncertainty regarding future events, people still need to make plenty of choices, in various domains, every day. Some choices entail significant, long-term implications (e.g., deciding what to study, which house to buy, whether to start a business, who to marry). Other choices may sound less dramatic, yet they do carry the potential to either cause or prevent unwanted, and even disastrous, consequences (e.g., having unprotected sex, buying apartment insurance, or passing a vehicle on a two-way road), or to facilitate high-stakes benefits (e.g., purchasing a lottery ticket or investing in a risky but potentially high-return stock). Also, there are choices with mild to low impact over one’s lifetime (e.g., carrying an umbrella on a cloudy day, purchasing a new toothpaste brand, or betting $20 on red in a roulette game).
The field of judgment and decision-making (JDM) classifies these sorts of choices, when outcomes are contingent upon whichever state of the world transpires, as decision-making under uncertainty. Importantly, it constitutes the heart of this field. It should be noted that uncertainty about future events can sometimes be measurable and sometimes immeasurable. That is, in some cases, we can accurately translate available information into numbers that indicate the likelihood to observe uncertain events. When rolling a (fair) die, for example, we cannot tell for sure which number will come up, but we do know for certain the probability to obtain the number six, an even number, or any other related event. In other cases, which apply to most real-life situations, the likelihood of uncertain events is incalculable. What is the probability of an economic crisis next year? To find a cure for cancer in the next decade? That the Los Angeles Lakers will win their next NBA game? In his 1921 book, Risk, Uncertainty and Profit, the economist Frank Knight made a formal distinction between the two types of uncertainty we have mentioned. He called the measurable one risk and the immeasurable one true uncertainty, which later has been termed in the literature as Knightian uncertainty. However, in order to keep things plain, in this chapter we will use both risk and uncertainty interchangeably to convey the same theoretical meaning.
There are multiple disciplines comprising the field of JDM (such as Psychology, Economics, Mathematics, and Philosophy), with a staggering number of works striving to account for the processes by which people make, or ought to make, choices in various circumstances. The purpose behind these efforts is not just to satisfy the whimsical curiosity of researchers in the field. In fact, the value of learning how people reason and make decisions stems from its real-life implications. Such knowledge enables policy-makers to design better policies and legislate laws to improve public welfare in different areas of life such as health, employment, transportation, insurance, pensions, and many more. It also allows executives in the private sector to devise suitable marketing and other business strategies. By learning the mechanisms of decision-making, we can avoid cognitive biases and “irrational” choices, which will be discussed later in this chapter.
In this chapter we explore how the topic of decision-making under uncertainty has intellectually evolved over time. However, before plunging into some of the main models and theories of this field, it is useful to discuss three fundamental types of analyses. Each study of decision-making can be classified as normative, descriptive, or prescriptive.1 The normative approach is a “rational” one. It seeks to demonstrate how people ought to make choices in a coherent, logical way. The key assumption underlying this approach is that the decision-maker is a logical, deliberative creature, who obeys some basic rules of sound-choice behavior formulated in what are called “axioms” (Von Neumann & Morgenstern, 1944). For example, an axiom called “transitivity” means that if a decision-maker prefers a red car to a blue car, and the blue car to a yellow one, she will prefer the red car to the yellow car. Similarly, the Independence of Irrelevant Alternatives (IIA) axiom posits that if an individual prefers a trip to Rome over Paris, she would not reverse her preference with the introduction of another alternative, say Barcelona (Rome should still be preferred to Paris, whether Barcelona was eventually chosen or not).2 This ideal creature is further assumed to have the capacity to process all available and relevant information, and is fully capable of performing any level of calculation required in order to reach an optimal (best) decision.
Descriptive analysis focuses on how real, imperfect human beings make choices in practice, how they reason, and why they behave the way they do. In particular, it examines different patterns of behavior that systematically deviate from axioms of decision theory. Furthermore, unlike the normative approach, it is mostly based on empirical methods and statistical analysis conducted on observed choice behavior. For instance, in one of their experiments, Simonson and Tversky (1992) found that the proportion of subjects who, from a set of two different cameras, preferred to purchase the one that is more expensive grew larger when an even more expensive camera was introduced as a third alternative.3 Clearly, this study falls under the descriptive category as it shows a situation in which the IIA axiom is violated using empirical data.
In short, normative theories draw upon philosophical standpoints about how the ideal decision-maker ought to choose, whereas descriptive analyses are the product of empirical findings showing how real people do make choices.
Finally, the prescriptive approach can be thought of as a mixture between normative and descriptive analyses. Its main goal is to help people make better and more coherent choices while taking into account that “human cognition is non-optimal, non-rational and non-probabilistic,” as argued by Tversky and Kahneman (1983). To this end, prescriptive models typically provide people with decision-aiding tools in the form of specific rules and step-by-step guidelines to help navigate their choice behavior in a normative fashion (i.e., away from the human tendency to make inconsistent and illogical choices, or other cognitive biases, as shown in many situations). Assume, for example, a married couple (with the same set of preferences) who are looking to buy a new house and are considering two alternatives. In order to ensure their choice is indeed rational, at least from a normative perspective, they can apply various prescriptive models to aid their decision. One such model, for instance, can suggest the married couple to expand their set of alternatives to include more options, and if necessary adjust their choices to maintain consistent behavior. This prescription will help them adhere to the IIA axiom. But how should these decision-makers handle choosing between options that differ in probability? The following section tackles that topic.

Expected Value and Expected Utility Theory
To think about how decision-makers cope with options that differ in probability, imagine that you have been given the opportunity to choose between two alternatives:
A. Win $5 for sure.

B. Roll a fair die four times. If it lands on six at least one time, you win $10, otherwise you win nothing.


Which option would you choose? Arguably, there is no universal right or wrong answer to this choice problem. Each of the two alternatives can be a good fit for different types of people, or even for the same type of people under different circumstances. Normally, the choice to this question is determined by factors such as an individual’s skills or traits (e.g., numeracy skills or impulsiveness), values (e.g., gambling is bad), and beliefs (e.g., I am a winner) held by the decision-maker, as well as his or her financial state, experience, emotional and physical state (e.g., happy and tired), and attitude toward risk (e.g., I do not like taking chances, or risk intolerance). In addition, prevailing social norms, from which the decision-maker operates (e.g., taking chances is cool), and other environmental or external factors, can influence the decision.4 But is there a more precise mathematical approach to this problem as well?
Evidently, a version of the abovementioned choice problem and other similar games of chance (which were quite popular during the seventeenth century) led to the emergence of modern probability theory as a branch of study. In the year 1654, Blaise Pascal and Pierre de Fermat, two of the most influential mathematicians of their time, sought to formulate a proper solution to a challenging, long-standing problem. The problem had arisen from a game of dice known as The Points, where two players contribute equally to a prize pot and then play several rounds against each other. The first to win a certain number of rounds is declared as the victor and gets to collect the entire pot. The problem was with concocting a fair way to divide the pot between the two contenders in the event that unexpected circumstances compelled them to end the game prematurely, before a victor could be properly declared. Hence, it was also called the problem of the division of the stakes (i.e., the pot). Pascal rose to the challenge and began discussing this problem with Fermat through a series of letters. Soon enough, they both came up with a similar mathematical solution that accounted for the chances that each player had to win the pot if they had continued playing from the stopping point. Essentially, their reasoning for a fair solution to the problem introduced a new and fundamental principle in probability theory, which was later referred to as expected value.
The expected value (EV) of a random variable calculates the average across all possible outcomes weighted by their probabilities. Formally, if XX is a random variable with nn possible outcomes, x1,x2,…,xnx1, x2,  … , xn, and pipi denotes the probability to obtain xixi for every i=1,…,ni = 1,  … , n, then
EV(X)=∑1npixi.
Imagine, for example, a lemonade stand whose daily revenue from selling lemonade depends on the weather. On a sunny day, total revenue sums up to $400; when it is cloudy and gray outside, the revenue drops to $100; and when it rains, people prefer to stay home and the lemonade stand winds up selling nothing (no revenue). Assume now that, according to the weather forecast for tomorrow, there is a 50 percent chance of pure sunshine, 30 percent chance of clouds, and 20 percent chance of heavy rain. While future weather is uncertain, it is still possible to calculate the EV of the revenue the lemonade venture will experience (if open tomorrow):
EV=0.5×$400+0.3×$100+0.2×$0=$230.EV = 0.5 × $400 + 0.3 × $100 + 0.2 × $0 = $230

Furthermore, based on the principle of the law of large numbers, EV represents the value to which the average outcome of the random variable converges when the choice is made repeatedly. That is, if you roll a six-sided die a thousand times, for example, and average across the observed outcomes, you will almost surely get a number very close to 3.5, which is indeed the expected value obtained from a given roll of a standard die.
With its ability to accurately predict the average outcome of uncertain events, EV soon was recognized as a prominent criterion for guiding rational-choice behavior (mostly, but not exclusively, for financial choices). Basically, the theory of expected value argues that rational decision-makers should choose the alternative that maximizes their expected value. Thus, when facing a decision problem such as: win $3 for sure, or flip a coin and win $8 if it comes up heads or $0 otherwise, an expected value maximizer would pick the coin flip over the sure prize. In other words, $3×1.0=$3$3 × 1.0 = $3 and $8×.5=$4$8 × .5 = $4; the maximizer would choose the coin flip because it has a higher EV ($4) than the sure thing ($3). In a similar fashion, we can now employ the EV theory to reexamine the choice problem posed at the beginning of this section – take $5 for sure, or roll the die four times and win $10 if a six comes up at least once (nothing otherwise). A simple calculation shows that the expected value of the risky option (i.e., rolling the die) is just under $5.2. This means that, on average, the return from rolling the die is higher than that of the safe alternative, thus making it a better option for rational EV maximizers.
But as much as this theory may seem plausible from a rational standpoint, people in the real world do not seem to apply the EV principle so avidly in their risky-choice behavior. A high proportion of American households, for example, refrain from investing their money in financially risky assets despite being an actuarially favorable gamble (i.e., the stock market provides high average return). This phenomenon is known as the “stock market participation puzzle” (Haliassos & Bartaut, 1995). Other evident examples for risky behavior that deviates from the EV maximization rule are: gambling at a casino, where the odds are always tilted in favor of the house; purchasing lottery tickets; and even getting cell-phone insurance. What is common to these examples – and many others like them – is that in the long run people will most likely lose money (or earn less) by not following the EV rule.
Occasionally, however, the long-run averages themselves are, at least prima facie, immaterial to the decision – particularly when facing a single, nonrepeated choice problem. Assume that the daily costs of running the lemonade stand from the earlier example are $150 and recall that, based on tomorrow’s weather forecast, a revenue of $230 is expected on average. Clearly, an EV maximizer would choose to take a risk and open the stand the next day since the expected value of the revenue is higher than the costs ($230 > $150). But note that $230 is merely the result of a theoretical concept and not an attainable outcome. That is, by repeating the same day, with the same weather forecast over and over again, the revenue will ultimately approach $230, yet the actual choice to open the stand concerns only the next day, in which $230 is not a feasible outcome. Why, then, should a choice be driven by the EV principle – even from a normative perspective? Scholars soon criticized the EV principle for this and other reasons.
The first formal challenge to the EV paradigm arose in 1738 when Daniel Bernoulli, a Swiss mathematician and physicist, published a paper in the Commentaries of the Imperial Academy of Science of Saint Petersburg (see Bernoulli, 1954). In his paper, Bernoulli proposed a resolution to a problem – known today as the St. Petersburg Paradox – which questioned the EV principle as a rational decision rule. The paradox is illustrated by a game of chance that was discovered by Daniel’s cousin, Nicolas Bernoulli, in 1713. The game is played as follows: A fair coin is flipped repeatedly until the first time it comes up tails; then the game stops (so there is a 50 percent chance the game will end after just one toss). The player gets $2 after the first toss, and then the prize is doubled with every coin flip until the game ends. Thus, if the game ends after one toss (“tails”), the player wins $2; if it ends after two coin tosses (“heads,” “tails”), the prize is $4; with three tosses (“heads,” “heads,” “tails”), the prize grows exponentially to $8, and so on. What is, then, the maximal price a rational individual would pay to enter this game? Would you pay $100? How about $100,000?
A decision-maker who obeys the EV maximization rule should enter the game for any price lower than the expected payoffs. But apparently, the mathematical expectation of this game is unbounded; namely, the game’s long run average win is an infinite number of dollars! Thus, no matter how high the entry price is, a rational EV maximizer will readily pay it. Clearly, however, no rational human being will enter the St. Petersburg game at any cost, and hence the paradox. In fact, as Ian Hacking (1980) argues, the majority of people would not take part in this game even for as little as $25.
Bernoulli’s solution to this problem distinguishes between the numerical value of the prize (i.e., number of dollars) and the level of satisfaction, or utility, obtained by the amount of money received. A rational decision-maker, then, is said to make choices based on satisfaction gained by the payoffs rather than their monetary value. Furthermore, Bernoulli argued that the level of utility goes up with money but in a nonlinear fashion, particularly as a concave function, such that every additional dollar increases the overall utility by less than the dollar before. Roughly speaking, $10 added to an initial prize of $100 seems more satisfying than the same $10 when added to a $10,000 prize.5 Bernoulli proposed a logarithmic function to mathematically represent people’s utility (log-utility function), which solves the St. Petersburg problem. A rational individual with a log-utility function characterizing his or her level of satisfaction from wealth will likely pay no more than $4 (the expected utility of the gamble using log-utility function) to participate in the St. Petersburg game.
The pioneering work of Bernoulli was the first to provide a formal explication of the notion of utility and diminishing marginal utility – bringing it to the forefront of decision-making research. His solution to the St. Petersburg paradox shifted the focus from expected value to expected utility as the key principle that underlies rational choice behavior, which inspired generations of researchers who embraced this principle in their work.
However, it took over two hundred years for the idea of expected utility to evolve into a full-blown theory. In 1944, John von Neumann and Oskar Morgenstern provided a set of four axioms of rational-choice behavior that are necessary and sufficient to be able to represent preferences over risky outcomes (gambles) using the expected utility model. We have discussed two of these axioms already: independence and transitivity. Transitivity is an axiom that entails consistency, as our earlier example with three cars suggests. It states that if an alternative A is preferred to B, and B preferred to C, then A must also be preferred to C. Another axiom, known as completeness, states that for every two alternatives, A and B, a decision-maker should either prefer A to B, B to A, or be indifferent between A and B. That is, inability to compare any two alternatives is not a viable possibility for a rational decision-maker. (The fourth axiom of continuity is beyond the scope of this chapter, but see von Neumann & Morgenstern, 1944.) Von Neumann and Morgenstern proved mathematically that decision-makers whose preferences obeyed these basic rules of consistency – the axioms – would maximize their utilities. Following von Neumann and Morgenstern’s formulation, the expected utility (EU) theory has become the dominant, most influential economic theory for analyzing choices under uncertainty.
Rational models of decision-making, such as EV and EU theory, rest on the premise that when making choices people are well informed regarding the available alternatives relevant to their decision, as well as every possible outcome for each of these alternatives. Furthermore, it is assumed that their preferences over the set of choice elements are well defined and coherent (e.g., complete and transitive) and that they are endowed with high enough cognitive capacity to allow them to solve the problem of value maximization through which they could pick the best alternative available. However, it is quite doubtful that a rational individual of this sort has ever existed. The question whether, and to what extent, people behave as rational decision-makers was mostly left to psychologists to explore and to suggest alternative models of choice behavior.
Although many economists realized that rational models had some unrealistic assumptions about human information processing, these were considered trivial for most practical purposes. But psychologists became fascinated with the powerful EU model: Ward Edwards, the son of an economist, introduced the model to psychologists in 1954, asking whether people actually behave as economists had assumed, balancing the desirability of an outcome against its chance of occurring. Meanwhile, psychologists were identifying substantial limitations in human information processing, notably, George A. Miller in his influential 1956 paper, “The magical number seven, plus or minus two: Some limits on our capacity for processing information.” The central idea of this paper – still believed by most psychologists today – is that people cannot think about alternatives exhaustively. Instead, decision-makers can remember and think about only a few chunks of information (seven according to Miller, four according to some recent theorists) at a time, which limits or bounds their ability to make decisions. Miller influenced his friend Herbert Simon, who then assumed people were limited but still “rational” in a scaled-down way: they did not pick the best option possible (maximizing), but, rather, chose options that were good enough, called “satisficing,” as we will discuss later (Simon, 1957).

Challenging Rationality
Trying to acquire the relevant knowledge to make a rational decision as already outlined, including all available alternatives, probabilities, and outcomes, and then using that information to solve an optimization problem is both time consuming and mentally taxing. Generally, we even lack the cognitive capacity to execute the level of computation required by rational-choice models. Thus, in a world where people make numerous choices every day, it is actually inefficient to be entirely rational. Instead, it is essential for us to reduce the vast amount of available information and to be able to rely on some mental shortcuts and more practical decision rules – known as heuristics (or rules of thumb) – in order to reach a decision within a reasonable time frame.
Bounded Rationality and Satisficing
Among the earliest scholars who recognized the fact that people’s rationality is limited, and thus cannot be represented by the ideal decision-maker as portrayed in standard models of rational choice, was Herbert Simon, the 1978 Nobel laureate. He referred to this principle as bounded rationality (Simon, 1957) and argued that in general it results in people settling for a cognitive heuristic, labeled satisficing, which significantly simplifies the decision-making process. That is, instead of maximizing across all available alternatives, using all the information they can gather, decision-makers aim at satisficing by setting aspiration levels, or “good enough” criteria, and then choosing the first alternative whose attributes, or value, exceed the minimum threshold set by these criteria. The chosen alternative is, thus, satisfactory by design but need not be the optimal one.
Consider a situation in which you are looking to buy a birthday present for your seven-year-old nephew. Clearly, the number of alternatives you can choose from is enormous and the amount of relevant information to consider is exponentially higher: Would you buy a board game, a book, tickets to a circus show, or maybe a pet? What color? How much money to spend on the gift? Those are just a few of the questions you can ask yourself. If you try to pick the ultimate gift by solving an optimization problem, you will probably miss your nephew’s birthday altogether (maybe his eighth birthday too…). Satisficing, then, is a common course of action in these situations. You can decide to focus on items relevant to your nephew’s favorite movie, for example, and set a range of prices you are willing to consider. This will reduce the complexity of the problem, allowing you to buy a satisfying gift in time for his birthday.


“Errors” in Probabilistic Reasoning
Probabilities are one of the key building blocks of rational models of risky choice (e.g., EV and EU). It is assumed, therefore, that the decision-maker is capable of judging the precise likelihood that each possible outcome will occur. But how good are we really at translating given information about events into the exact probabilities that those events will actually occur?
The Monty Hall Problem
To exemplify this point, consider the following game: There are three doors, A, B, and C, from which you have to choose one. Behind one of the doors lies a prize of $1 million, nothing lies behind the other two doors. The host of this game, who knows exactly where the prize is, asks you to make your choice. Suppose that you pick door A. At this point, your chance of winning the prize is 1/3. Before revealing what awaits you behind door A, the host opens another door and shows you that nothing is there, say door B (remember that he knows where the prize is). He, then, gives you the option to change your initial choice and switch to door C. Would you keep door A or would you choose door C now? Most people believe that there is a 50–50 chance now to find the prize behind either one of the two doors, and they typically stick with their initial choice. Surprisingly, though, they are wrong. By moving from door A to C, you actually double your chances to win the prize from 1/3 to 2/3. Thus, counterintuitively, switching doors is an advantageous strategy. Note that changing the initial choice is equivalent to choosing where the prize is not, since effectively you are moving your choice to include both of the remaining two doors (and hence the 2/3 chance to win) – one of which is opened by the host and the other door is the one you moved your choice to. In contrast, by sticking with the original choice you have no control over which two doors will eventually be opened.
This game is known as the Monty Hall problem. It is based on a television game show from the early 1960s whose host’s name was Monty Hall. In one experiment with this problem, for example, only 12 percent of all participants chose to switch (Granberg & Brown, 1995). This game, thus, provides a convincing evidence of our difficulty to derive intuition for probabilities from given information.

Conservatism Bias
Starting in the early 1960s, Ward Edwards introduced the idea of Bayesian probability inference into the field of psychology. A statistical formula, known as Bayes theorem (or Bayes rule) lies at the heart of this idea. This statistical tool allows us to accurately update prior belief regarding the probability of some random event when being presented with new evidence. Edwards, along with his colleagues, had conducted a number of experiments to assess whether people were indeed Bayesian in their probability judgment behavior. That is, how well do people revise their prior beliefs when new information is presented?
Here is a typical Edwards’s experiment: There are two book bags, each with 1,000 poker chips. One has 700 red chips and 300 blue chips and the other one has 700 blue chips and 300 red chips. A subject is asked to pick one of the bags, sample a few chips one by one (with replacement) at random, and then estimate the likelihood that he picked the book bag that contains mostly red chips. Suppose that a sample of 12 chips has been drawn, 8 of which were red. What is, then, the likelihood this is the bag with the 700 red chips? The majority of subjects believed it is somewhere around 70 percent chance. However, the correct answer, using Bayes rule, is in fact closer to 97 percent.
It seems, then, that people do update their prior beliefs in the right direction (from 50–50 chance for each bag to around a likelihood of 70 percent to have the mostly-red-chips bag), but they do so insufficiently when compared to properly applied Bayesian inference. Given his findings, Edwards concluded that people tend to overestimate the prior and underestimate new evidence, or, in his own words, they are “conservative processors of fallible information” (Edwards, 1968). This effect is known as the conservatism bias.

Base-Rate Neglect
We just discussed how people can be prone to processing new information in a conservative way, giving too much weight to prior belief. However, interestingly, people can also exhibit the exact opposite bias, this time underweighting the prior. This bias is known as the base-rate neglect (or base-rate fallacy). The base rate of a certain event is defined as its prior likelihood, or unconditional prevalence. People are susceptible to this bias when they shift their attention away from the base-rate information and focus mainly on some newly acquired data.
A classic example that demonstrates this bias was originally introduced in 1973 by the two celebrated psychologists Amos Tversky and Daniel Kahneman.6 Tversky was a student of Edwards, and was joined at the University of Michigan by Kahneman. They were intrigued by the exceptions to EV and EU theory. Here is a slightly modified version of that base-rate problem:
A taxi-cab was involved in a hit-and-run accident one night. Of the taxi-cabs in the city, 85 percent belonged to the Green company and 15 percent to the Blue company. an eyewitness had identified the cab as Blue. The court tested the reliability of the witness under the same circumstances that existed on the night of the accident and concluded that the witness was able to make correct identifications 80 percent of the time (failing to identify only 20 percent of the time). What is the probability that the taxi-cab involved in the accident was Blue rather than Green?

The answers given by the vast majority of respondents ranged between 0.5 to 0.8 probability that a Blue cab was involved in the accident, with 0.8 being the most typical answer to this question. This answer coincides perfectly with the data regarding the witness’s credibility, while neglecting the base-rate information about the relative frequencies of the two taxi-cab companies. The correct probability obtained by using Bayes rule is actually 0.41. It is very likely, then, that the witness was wrong, despite having good observation skills, which may seem counterintuitive. Importantly, the potential consequences of neglecting the base rate can be quite perturbing. Kahneman and Tversky (1973) expressed their concern regarding the taxi-cab problem as follows: “Much as we would like to, we have no reason to believe that the typical juror does not evaluate evidence in this fashion.”
Other practical implications of the base-rate bias on decision-making can also be found in the field of medical diagnosis. As Eddy (1982) and others have noted, it is not at all uncommon for physicians, for example, to overly rely on specific test results and disregard the prevalence rate of the actual disease they are trying to diagnose (e.g., Gigerenzer et al., 2007; Gigerenzer, Hoffrage, & Ebert, 1998; Reyna, 2004). To counteract this bias, medical students are sometimes told, when you hear hoof beats (symptoms), think horses not zebras (common not rare diseases).


(In)consistent Choice Behavior
Normative models of decision-making are typically founded upon axioms of rational choice, such as completeness, transitivity, and so on. These axioms are designed to ensure consistency of the decision-maker’s preferences and, at least from a philosophical standpoint, they are arguably sound. For example, it would be considered illogical for a person to strictly prefer some alternative A over B but then, in a similar situation, having no additional relevant information, choose B over A. Normally, the axioms will prevent this form of inconsistency.
But to what extent do real people exhibit coherent choice behavior as predicted by the rational models (such as EU theory)? We highlight here cases in which consistency seems to be violated.
Preference Reversals
In 1971, the psychologists Sarah Lichtenstein and Paul Slovic (also students at the University of Michigan) documented a pattern of human choice behavior that challenged the supposition that human preferences are consistent. The researchers designed an experiment in which the stimuli consisted of a number of paired binary gambles. Each pair had roughly the same monetary expected value with one gamble structured as a high-probability, low-stakes payoff (the so-called P-bet), while the other gamble offered low probability to win a relatively large payoff (the so-called $-bet). Subjects were asked to choose one bet from every pair of gambles. Generally, the P-bet was chosen more frequently than the $-bet indicating a preference for the lower-risk gambles. However, when asked to state their bidding price for every gamble, the subjects typically placed a higher value on the $-bet, which reflects a reversal in their preference order – a phenomenon known as preference reversal.
This pattern of “inconsistent” behavior has been replicated many times since (e.g., Grether & Plott, 1979; Lichtenstein & Slovic, 1973; Tversky, Slovic, & Kahneman, 1990). One common explanation found in the literature for preference reversals is that different types of preference-elicitation methods tap into different attributes of the gamble. This is known as scale compatibility (Tversky et al., 1990). That is, when bidding their prices, subjects weighted the gamble’s monetary payoffs more heavily than they did when directly choosing between the gambles. This clearly poses a violation to a fundamental principle of rational decision-making, which states that preferences should be invariant to the elicitation mode.

The Certainty Effect
During the 1970s, Kahneman and Tversky continued to search for behaviors that systematically deviated from core principles of rational-choice models (e.g., EU theory). In one of their experiments, ninety-five respondents were asked to give their choices for each of the following binary decision problems:7
Problem 1:  Choose between
	A:	£3,000 for certain
	B:	£4,000 with probability of 0.8 (£0 otherwise)



Problem 2:  Choose between
	C:	£3,000 with probability 0.25 (£0 otherwise)
	D:	£4,000 with probability of 0.2 (£0 otherwise)



Note that if you multiply the probabilities of both options A and B by 25 percent, you get options C and D respectively, so that choice problem 2 is merely a 25 percent version of problem 1. Nevertheless, in the first problem, the majority of respondents (80 percent) opted for the riskless option, the £3,000 for certain (option A) – although the gamble offers a higher EV, while in problem 2 a reversed pattern was observed, where this time the riskier option of £4,000 with probability 0.2 (option D) was chosen more frequently (65 percent). According to Kahneman and Tversky (1979), a significant reduction in the desirability of a prospect occurs when a riskless positive outcome is altered to a probable one. Thus, this bias is referred to as the certainty effect.

The Reflection Effect
As part of the same experiment, the ninety-five respondents were given another decision problem, this time with negative prospects (i.e., losses), in which they needed to choose between two options:
Problem 1’:  Choose between
	A’:	–£3,000 for certain
	B’:	–£4,000 with probability of 0.8 (£0 otherwise)



Note that problem 1’ is a precise reflection of problem 1 in the previous section, only in the negative domain. It is a reflection in the same way an image is reflected in a mirror – everything is the same, except in the opposite direction. However, while in problem 1 the majority chose the safe option (option A), this time 92 percent of all respondents chose the risky option (option B’). Essentially, they accepted the risk of losing more money (i.e., £4,000) over a sure loss of £3,000. The incongruent behavior obtained from problems 1 and 1’ follows a consistent pattern in which people exhibit risk aversion with gains and risk-seeking behavior with losses. Kahneman and Tversky (1979) labelled this pattern the reflection effect.
To further test this effect, they also presented the following two decision problems:
Problem 3:  In addition to whatever you own, you have been given £1,000. You are now asked to choose between
	A:	£1,000 with probability of 0.5 (£0 otherwise)
	B:	£500 for certain



Problem 4:  In addition to whatever you own, you have been given £2,000. You are now asked to choose between
	C:	–£1,000 with probability of 0.5 (£0 otherwise)
	D:	–£500 for certain



In accordance with the reflection effect, the riskless option B was chosen by the majority (84 percent) in problem 3, yet most respondents (69 percent) chose to take a risk with option C in problem 4. That is, people (again) showed a tendency to avoid risk with positive payoffs but were willing to accept it with negative prospects. Importantly, note that by combining the bonus in each problem with the prospects (i.e., the options), problems 3 and 4 are collapsed into the same choice problem with the same final consequences (£1,500 for certain versus 50–50 chance for either £1,000 or £2,000). However, the disparate choice behavior between the two problems is strikingly evident, which puts a big question mark on rationality as defined by standard models of decision-making.

The Framing Effect
The notion of a framing effect is possibly the most striking demonstration of incoherent risky-choice behavior. A framing effect is being referred to when a shift in preferences is caused by the way outcomes of a prospect are described (i.e., framed). The popularity of this concept goes back to 1981 when Tversky and Kahneman published the results of an experiment they had run, which illustrated the effect of variations in framing. In one example, the researchers presented the following two problems to two groups of roughly 150 respondents each, such that every group received one problem:
Problem 1: Imagine that the United States is preparing for the outbreak of an unusual disease, which is expected to kill six hundred people. Two alternative programs to combat the disease have been proposed. Assume that the exact scientific estimates of the consequences of the programs are as follows:
	If Program A is adopted, two hundred people will be saved.

	If Program B is adopted, there is a 1/3 probability that six hundred people will be saved and a 2/3 probability that no people will be saved.



Which of the two programs would you favor?
While both programs have the same expected value of lives saved, the majority of respondents (72 percent) chose the riskless option, that is to save two hundred people for certain (Program A). The outcomes in problem 1 were framed as gains (lives saved). Problem 2, on the other hand, was described in terms of lives lost (loss frame) as follows:
Problem 2:
	If Program C is adopted, four hundred people will die.

	If Program D is adopted, there is a 1/3 probability that nobody will die and a 2/3 probability that six hundred people will die.


Which of the two programs would you favor?
Note that the (probabilistic) results from both Programs C and D are identical to those presented in Programs A and B (respectively) in terms of the number of people who will live and die. However, the majority of respondents (78 percent) presented with problem 2 chose the risky option (Program B). This is a clear evidence for the effect of framing. Particularly, it shows that people tend to be risk averse with prospects when outcomes are framed as gains and risk seeking when framed as losses.
The framing effect bias, which has been replicated many times, seems to be driven by context and, thus, poses a real challenge to the proponents of rational-choice models since it demonstrates a serious violation of the invariance axiom. In addition, its effect on people’s decision-making has real-life implications in many different areas (e.g., law, politics, medicine, marketing, etc.). By framing a situation as either the half-full or the half-empty part of the glass, one can manipulate our choice behavior. When we react differently to a cash discount and a credit-card surcharge that amount to the same thing, we are demonstrating framing effects.8

Loss Aversion and the Endowment Effect
The shift in preferences illustrated by the example of the “dread disease” problem is a testament to the idea that people react differently to losses than they do to gains. In particular, the negative psychological effect experienced from losing a sum of money outweighs the positive one obtained from gaining the same amount. Hence, people will usually find a gamble that offers a 50–50 chance of losing $10 or winning $11 unattractive, despite the positive expected payoff. In other words, “losses loom larger than corresponding gains” (Tversky & Kahneman, 1991), which best describes the notion of loss aversion.
Loss aversion is one of the most widely used constructs in descriptive decision research. It was first introduced as a feature of risky-choice behavior in prospect theory – a model of decision-making under uncertainty formulated by Kahneman and Tversky in their seminal paper from 1979 in order to characterize the asymmetry between the level of aggravation and pleasure obtained by losses and gains of the same magnitude. Note that since gains and losses carry changes to some absolute value (e.g., overall wealth) they have to be defined relative to a reference point (e.g., the status quo), which makes it an integral part of every decision-making model that wishes to incorporate loss aversion. Any changes in the reference point may cause a shift in preferences and, accordingly, alter the observed choices (similar to the pattern we saw in the framing example).
In addition to accounting for the specific pattern of risky-choice behavior with mixed prospects, that contain both gains and losses, there is also a riskless manifestation of loss aversion, in which people often demand more to part with a valued object in their possession than they would be willing to pay in order to acquire it. The 2017 Nobel laureate, Richard Thaler (1980), called this phenomenon the endowment effect, which highlights the idea that out-of-pocket costs are weighted more heavily than forgone gains of the same magnitude. A number of examples were given by Thaler (1980) to illustrate this effect. According to one such example: “Mr. H mows his own lawn. His neighbor’s son would mow it for $8. He wouldn’t mow his neighbor’s same-sized lawn for $20.”
The endowment effect was successfully tested in a series of experiments conducted on college students by Kahneman, Knetsch, and Thaler (1990). In one such experiment, half of the students in a classroom received decorated Cornell coffee mugs (with a price tag of $6), and were assigned to be sellers, while the other half were buyers. Then, the experimenters elicited the minimum price each seller was willing to accept (WTA) in exchange for the mug and the maximum price each buyer was willing to pay (WTP) to acquire the mug. The results of the experiment showed a significant discrepancy between WTA and WTP in the hypothesized direction. The WTA median was approximately twice the size of the WTP median. That is, the students who randomly received the mug valued it twice as much as those who did not. The endowment effect was also found in a successive experiment, in which the experimenters used ballpoint pens instead of mugs.

The Fourfold Pattern of Risk Attitudes
As demonstrated by the reflection effect, for example, a person can be both risk averse and risk seeking at the same time. That is, risk attitudes constitute another aspect of inconsistent human behavior. It is not uncommon, then, to see people buy an insurance policy (risk aversion) while also purchasing a lottery ticket (risk seeking). Tversky and Kahneman (1992) generalized this pattern of behavior by organizing the different types of attitudes toward risks according to four distinct domains, which they refer to as the fourfold pattern of risk attitudes. Particularly, they noticed that people are risk averse for gains with moderate-to-high probability and losses with low probability, and risk seeking for gains with low probability and losses with moderate-to-high probability. The fourfold pattern is illustrated in Table 8.1, using an example adapted from Tversky and Kahneman (1992).
Table 8.1 The Fourfold Pattern of Risk Attitudes
	 	Gains (amounts in $) 	Losses (amounts in $) 
	Low probability	A: 5 for sure
B: 100 with probability .05
Risk seeking: B is chosen over A	A: –5 for sure
B: –100 with probability .05
Risk aversion: A is chosen over B
	High probability	A: 95 for sure
B: 100 with probability .95
Risk aversion: A is chosen over B	A: –95 for sure
B: –100 with probability .95
Risk seeking: B is chosen over A




Prospect Theory
After conducting a countless number of experiments to study human choice behavior and derive preferences among various risky prospects, Kahneman and Tversky decided to put forth an alternative model to standard theories of rational choice (particularly the EU theory), intended to account for their many “irrational” observations. The model was referred to as prospect theory (Kahneman and Tversky, 1979), and it has become the most widely used behavioral model of human risky choice – rapidly expanding across the multiple disciplines of JDM research.
Prospect theory was built around the many biases and “errors” that characterize both probability judgment and choices, some of which were discussed earlier in this chapter. The model consists of two functions designed to capture the underlying psychological process of human decision-making: (a) a value function that encodes the level of satisfaction (or dissatisfaction) associated with the possible payoffs; and (b) a probability weighting function that assigns decision weights (psychological interpretations of the size of the probability) to the different consequences based on the objective probabilities of occurrence. According to the model, preferences over prospects are determined by their overall valuation – calculated as the sum of all values obtained by multiplying the possible payoffs by their respective decision weights.
Three fundamental features distinguish the value function from a standard utility function (see Figure 8.1): (1) Reference dependence: whereas standard utility function represents the satisfaction obtained by the final amount of wealth, the values in prospect theory are a function of changes in wealth – gains and losses relative to a natural reference point – positive for gains and negative for losses. (2) Loss aversion: the value function is steeper for losses than it is for equivalent gains. This feature captures the idea discussed earlier that losses loom larger than corresponding gains. (3) Diminishing sensitivity: the higher the size of a given gain or loss, the smaller the marginal change to the value function. This feature generates an S-shape, where the positive domain of the value function is concave and the negative one is convex. The S-shape implies risk aversion for gains and risk seeking for losses due to its mathematical properties (which can account for the reflection effect, for example).
Figure 8.1 The prospect theory value function.


The other major component of prospect theory is the probability weighting function, which reflects the idea that probabilities are often distorted in a predicted way (see Figure 8.2). Thus, by converting the probabilities into decision weights, it generally captures the psychological impact of probabilities on the desirability of the prospect. For example, people tend to overestimate a 2 perccent chance to win $10,000, and might buy such a lottery ticket; they assign a higher decision weight to this consequence (say 3 percent), relative to its actual likelihood. The two main characteristics of the probability weighting function are overweighting of low probabilities (but greater than zero) and underweighting high probabilities (but less than one).9
Figure 8.2 The probability weighting function.


In 1992, Kahneman and Tversky extended their theory in order to allow for more flexibility in predicting choice behavior with risky prospects, and to address some other technical issues that were prevalent in the original prospect theory (specifically in the probability weighting function). The updated model was referred to as cumulative prospect theory (CPT; Tversky & Kahneman, 1992). In particular, they modified the probability weighting function, while retaining the psychological aspects of the original one (see Figure 8.3).10 The new function has an inverse S-shape form, which suggests that people tend to be more sensitive to changes in probabilities near the end points (i.e., zero and one) than in the midrange.11
Figure 8.3 Cumulative prospect theory’s probability weighting function.


The predictive power of prospect theory is quite remarkable, especially in light of the tractability and rather simple structure that characterize the model. A combination of the features listed earlier can account for many of the risky decision-making patterns that deviate from the standard models of rational choice, including the certainty effect, reflection effect, framing effect, loss aversion, fourfold pattern, and so on. However, the predictions derived from prospect theory hinge on the idea of psychophysics and the perception of numbers (e.g., probabilities and payoffs), which as we see next, fail to actually predict some key findings, such as results of critical tests of framing effects and the Allais paradox.

Fuzzy-Trace Theory
The cognitive process behind the act of decision-making implicates memory and reasoning – namely, making sense of the available information and consequently reaching a conclusion that facilitates a choice between alternatives. Findings from psycholinguistics, JDM, and memory were integrated into the modern version of fuzzy-trace theory (FTT) in the 1990s (see Reyna, 2012, for an overview of the theory).
FTT is a model of memory, reasoning, judgment, and decision-making that was first proposed in 1991 by the two psychologists Valerie F. Reyna and Charles Brainerd in an attempt to provide an adequate account for the line of results, which challenged earlier, conventional approaches to cognition. The model distinguishes between two mental representations of informational inputs: verbatim and gist. Verbatim representation encodes the exact, surface details of a given problem or event, whereas gist representation is fuzzier in nature, extracting the patterns and meaning implied by the information. Furthermore, the verbatim and gist traces of information are encoded and stored in the brain simultaneously (rather than sequentially). For example, when presented with the following data: “Farmer Brown owns twelve cows, seven sheep, and three horses,” one can encode and store verbatim traces, such as “twelve cows,” or “three horses,” concurrently with gist traces in the form of “cows are most,” “more cows than sheep,” and “horses are least” (Reyna & Brainerd, 2008).
When facing a choice problem, stored information fuels the decision-making process. According to FTT, relying on gist representations of the available information leads to a type of reasoning that is inherently different from reasoning based on verbatim representations. This can often lead to different conclusions and choices for the same decision problem. Consider, for example, a choice problem between $50 for sure, and a 50 percent chance to receive $100 and a 50 percent chance to receive nothing ($0). The precise, surface details of this problem entail an equivalence between the EV of the riskless option and the EV of the gamble, whereas the bottom-line meaning of this problem yields a categorical distinction of the sort: “something” (the riskless option) versus “a chance of something and a chance of nothing” (the gamble). Thus, reliance on verbatim representations will generate indifference between the alternatives (equal expected value), while reliance on gist promotes risk aversion (i.e., picking the $50 because something is better than a chance of nothing). Note that the gist version of the options is not just any interpretation: the simplest interpretation of outcomes (here, as categorically something or nothing) is favored in decision-making, according to FTT.
Given its distinctive properties, FTT can provide an alternative explanation to the observed biases and other anomalies in risky-choice behaviors as discussed earlier in this chapter (e.g., framing effect, reflection effect, base-rate neglect, etc.). For instance, recall the dread disease example, which is expected to kill six hundred people. Table 8.2 presents word by word the two alternative programs proposed in each frame (the verbatim information) as well as the extracted gist representations.
Table 8.2 Verbatim and Gist Representations of the Dread Disease Problem
	 	Verbatim information 	Gist representation 
	Gain frame	A: 200 people will be saved.
B: 1/3 chance that 600 people will be saved and a 2/3 chance that no people will be saved.	A: Some people will be saved.
B: Some people will be saved or no one will be saved.
	Loss frame	C: 400 people will die.
D: 1/3 chance that nobody will die and a 2/3 chance that 600 people will die.	C: Some people will die.
D: Some people will die or no one will die.


Note that regardless of how the programs are framed, the expected value of the risky option is equal to the number of people who will be saved (or die) by applying the “riskless” program. However, reliance on the simplest gist (called a “fuzzy-processing preference” that most adults have) highlights the categorical distinction between the two programs instead of the exact details. Consequently, program A is favored in the gain frame (it is better to save some than risk saving no one), whereas in the loss frame the pattern is flipped and program D is the one chosen (accepting a chance that no person will die is preferred to the alternative, in which some people will surely die). Furthermore, choice behavior based on gist representations, with qualitative information only, can produce a nonnumerical framing effect. For example, in one experiment, Reyna and Brainerd (1991) presented a version of the dread disease problem to a group of participants, in which the numerical values were substituted with vague terms such as “some.” Thus, the options in the gain frame, for example, became: “some people will be saved” versus “there is some probability that many people will be saved and a higher probability that no people will be saved.” A similar alteration was made in the loss frame. Results from this experiment showed a strong framing effect (i.e., participants chose the safe option in the gain frame and the gamble in the loss frame). This shows that behavioral anomalies, such as the framing effect, need not be the product of psychophysics of presented numerical information. That is, numbers are not necessary to observe the classic effects.
In addition, FTT poses a major challenge to prospect theory and similar utility-based models by demonstrating that numerical values may not be sufficient to produce the framing effect. In particular, according to prospect theory consequences that generate no change relative to the reference point (e.g., “no one will be saved,” “no one will die”) are valued as zero and, therefore, carry no valuable information to the decision-maker. Thus, omitting the zero complement from a framing problem (e.g., the “2/3 chance that no one will be saved” is omitted from the presentation) should have no impact on the framing effect. In FTT, however, those zero outcomes contain qualitative information (“none”), which supports categorical reasoning and produces framing effects. A large number of experiments supported the FTT hypothesis by demonstrating that the framing effect disappears when the zero complement is omitted from the dread disease problem and other decision problems (e.g., Kühberger & Tanner, 2010).12
Similarly, FTT can explain the certainty effect (e.g., Allais paradox), in which a sure (positive) outcome is disproportionately more attractive than a probable outcome. Recall that most respondents preferred £3,000 for sure over an 80 percent chance to receive £4,000 (and nothing otherwise), but when the likelihood of each option was multiplied by 0.25, the choice pattern flipped, namely, a 20 percent chance to win £4,000 was chosen more frequently than £3,000 with 25 percent probability. This sort of inconsistent behavior poses one of the most fundamental challenges to the idea that people are rational. The certainty effect (that people prefer the sure option) is accounted for by the prospect theory, for example, by using a nonlinear probability distortion function (the inverse S-shaped probability function), which captures the idea of psychophysics of numerical information – people tend to overweight small probabilities and underweight large probabilities. Instead, FTT provides an underlying cognitive process that accounts for the reasoning that leads to this phenomenon.
In the first choice problem (comparing a sure £3,000 to an 80 percent chance to receive £4,000), reliance on the simplest gist representation contrasts “winning something” (£3,000 for sure) against “a chance of winning something and a chance of winning nothing” (£4,000 with an 80 percent chance), which renders the riskless option more attractive than the gamble, despite having a lower EV than the risky option (3,000 < 0.8 × 4000 = 3,200); again, something is better than nothing. Using gist reasoning in the second choice problem leads to an impasse as both options (25 percent chance to win £3,000 or 20 percent chance to win £4,000) are probable with a bottom-line meaning of “a chance of winning something and a chance of winning nothing.” Thus, in order to reach a decision, one needs to go higher on the gist–verbatim reasoning hierarchy and rely on increasingly precise comparisons, ultimately processing the exact numerical data presented. Consequently, based on verbatim reasoning, the riskier gamble (20 percent chance to win £4,000) is chosen as it has a higher EV (0.2 × 4,000 = 800) than the EV of the other gamble (0.25 × 3,000 = 750) (for more details on FTT and the Allais paradox, see: Broniatowski & Reyna, 2017; Reyna & Brainerd, 1994, 2011).
Another aspect of FTT posits that decision-makers calibrate the specific mental representation – that is, whether to reason based on gist or verbatim – according to the demands of the task (e.g., Reyna, 2012). This can explain the preference reversal phenomenon discussed earlier, in which people respond differently when they are asked to make a choice between two options compared to how much they value (what they are willing to pay for) each option. For example, one may choose apartment A over apartment B but be willing to pay higher rent for apartment B than apartment A. We use the following example to show how FTT explains this mystery. People tend to prefer a 0.75 chance of winning $1.10 and a 0.25 chance of losing $0.10 (low-risk gamble) over a riskier gamble of a 0.25 chance of winning $9.20 and a 0.75 chance of losing $2 (high-risk gamble) with the same expected value ($0.80). While technically both gambles entail winning something and losing something, people often perceive the $0.10 as nothing (see Stone, Yates, & Parker, 1994), which renders a qualitative contrast between the two gambles. Hence, FTT predicts that, based on the simplest gist representation, winning something or nothing is better than winning something or losing something. However, when asked to separately assess the WTP for each gamble, people gave a higher dollar value to the high-risk gamble – exhibiting, thus, preference reversal. The elicitation procedure of the WTP task requires a more detailed, accurate representation (i.e., verbatim representation) of the given information in order to extract an exact number that represents the subjective value of the gamble. In short, the choice between the two gambles is driven by gist reasoning, which promotes risk avoidance and, thus, making the low gamble more attractive (due to the categorical contrast), whereas the assessment task is driven by verbatim representations – trading-off risks and benefits – making the low gamble relatively less attractive (Corbin et al., 2015).
Finally, a central characteristic of FTT can explain a counterintuitive phenomenon, in which behavioral biases, such as the framing effect, are more prevalent in adults than in children and adolescents, despite the fact that reasoning develops with age. This phenomenon is called developmental reversal and was initially predicted by FTT. According to FTT, while both verbatim and gist processes consistently improve from childhood to adulthood (e.g., Reyna & Brainerd, 2011), developmental reversal is the product of a shift from relying mainly on verbatim to relying mainly on gist, which increases with age and expertise (see Reyna, Chick et al., 2014; Reyna, Estrada et al., 2011).
A large number of studies have applied the constructs of FTT to test its predictions in various real-life situations that involve choice behavior under uncertainty, particularly in areas such as law, health (e.g., HIV prevention), and medical decision-making. In one such study, a group of researchers, led by Valerie F. Reyna and Valerie P. Hans, conducted an experiment in which 173 subjects were asked to each play the role of a juror and arrive at a dollar value to compensate the plaintiff for pain and suffering caused by a car accident (based on a scenario from a real trial; Reyna, Hans et al., 2015). The experimenters systematically varied the size, context, and meaningfulness of numerical comparisons or anchors (i.e., an initial piece of numerical information that need not be related to the subsequent judgment or decision-making) to manipulate the bottom-line meaning of the perceived award magnitude, which resulted in large and predicted differences in the size of award judgments across the subjects (for the same incurred damage). If people already have a precise idea of a number, they wouldn’t be as affected by comparisons to other numbers. Instead, their judgments of damage awards should be driven by the severity of the damage caused to the plaintiff. Hence, this result provides another evidence for the tendency to rely on gist reasoning to drive the processes of judgment and decision-making (“fuzzy-processing preference”). That is, people seem to have vague ordinal judgments of damages (mentally represented as qualitative gists) that they map onto vague ordinal judgments of dollar amounts.
In association with the principle of encoding specificity (Tulving & Thomson, 1973) – stating that recollection of stored information is related to the conditions present while encoding that information (e.g., it is easier to remember a happy event when one is happy) – FTT predicts that the specificity of retrieval cues in questions can affect the types of representations (gist or verbatim) retrieved from memory. This idea was supported by several studies (e.g., Bigman, 2014; Brown & Morley, 2007; Brown et al., 2013; Mills, Reyna, & Estrada, 2008; Reyna, Estrada et al., 2011). One experiment, for example, used two methods to assess perceived risk of smoking among smokers and nonsmokers (Baghal, 2011) – one method cued retrieval of verbatim by asking participants to estimate the risk of smoking using a numerical (verbatim-like) scale, and another cued retrieval of gist representations using an ordinal (gistlike) measure. Findings from this experiment showed negative correlations between perceived risk and the likelihood of smoking for both methods (i.e., greater perceived risk was associated with a lower likelihood of smoking). However, a significantly stronger relationship was produced by the method that cued the retrieval of gist. Furthermore, predictions of current smoking status using the “gist” method were better among adults than adolescents, which supports the FTT’s key principle of developmental reversal (see Blalock & Reyna, 2016).
FTT, as already mentioned, also predicts that gist-based reasoning will often be associated with risk avoidance for rewards (when there is the presence of a categorical distinction between some and none; something is better than nothing), and verbatim-based (or more precise) reasoning will be associated with risk taking (trading-off between risks and benefits may lead to risk taking). In other words, people often choose between smaller sure rewards and larger uncertain ones, the latter offering potentially no rewards or bad outcomes; gist promotes risk avoidance under these conditions. A number of studies focused on risky behaviors (i.e., adolescent sexuality, drinking, smoking, speeding) lent support for this prediction. In particular, both Mills et al. (2008) and Reyna, Estrada et al. (2011) found that measures designed to cue retrieval of gist representations relevant to adolescent sexuality were associated with greater risky sexual behavior avoidance, whereas measures designed to cue retrieval of verbatim representations were associated with greater risk taking. Similarly, Reyna, Croom et al. (2013) found that first-year college students who endorsed the categorical gist principle: “I have a responsibility to myself to wait until I am legal to drink” were less likely to drink and, as a result, be harmed (e.g., experience an injury). In addition, studies that examined issues involving patient decision-making found that gist reasoning is associated with improved decision-making and adoption of behaviors to reduce health risks (e.g., Hawley et al., 2008; Smith et al., 2014).
Because FTT provides insights into how choices under uncertainty are made, interventions can be developed that take advantage of these principles. Hence, the theory offers innovative approaches designed to facilitate gist-based reasoning in order to effectively reduce unhealthy risk behaviors (specifically for adolescents). For example, in a randomized experiment, Reyna and Mills (2014) created a “gist-enhanced” version of an existing sexual education program known as Reducing the Risk (RTR; Hubbard, Giese, & Rainey, 1998; Kirby et al., 1991). On top of the topics covered in the original RTR program, the “gist-enhanced” version (RTR+) emphasized framing sexual decisions in categorical ways (e.g., even small risks add up over time) in order to promote the extraction of bottom-line meaning (the gist) associated with each class activity. The experiment randomized 734 adolescents into one of three groups: RTR, RTR+, or unrelated control. Results from this study showed that the positive effect of RTR+ on self-reported measures such as sexual behavior, behavioral intentions, attitudes, self-efficacy, knowledge, and so on, was significantly greater than that achieved for both the RTR program and the control group. Importantly, at the end of the twelve-month follow-up period, 9.5 percent of participants in the RTR+ group reported having initiated sexual activity since baseline, compared to 18.9 percent and 15.9 percent in the control and RTR groups, respectively.

Emotions and Decision-Making
Traditionally, models of decision-making – both normative and descriptive – focused mainly on logic and cognition processes when modeling and accounting for human choice behavior. Deviations from rational decision-making (such as inconsistent choice behavior) were often attributed to humans’ bounded rationality (the limited capacity of the brain to process information and perform complex calculations needed to maximize our well-being), and the use of mental shortcuts (cognitive heuristics) in order to reach a decision. The role of feelings and emotions was rarely recognized in these models as an underlying component of decision-making. The psychologist George Loewenstein (1996) described this oversight as follows: “With all its cleverness, however, decision theory is somewhat crippled emotionally, and thus detached from the emotional and visceral richness of life.”
Over the past few decades, however, this trend has dramatically changed. The relation between emotions and choice behavior gained a lot of traction in the field of judgment and decision-making – mostly by psychologists who increasingly acknowledged its importance and have begun to incorporate the role of feelings and emotions in their theories of choice behavior.
In the early 1990s, Antonio Damasio proposed a theoretical account for the role of affect in decision-making, the so called somatic marker hypothesis. According to this theory, positive and negative feelings, which are acquired through a lifetime’s experience of realized outcomes, are associated with different kinds of bodily signals (e.g., rapid heartbeat, muscle tone, etc.) – namely, somatic markers. These changes in body and brain states, which occur in response to some situational stimuli, help guide the decision-maker’s behavior to quickly and efficiently reach a favorable choice (Damasio, 1994). Seeing a big spider, for example, may induce a physiological marker – a warning sign – associated with the feeling of anxiety, which can facilitate a quick responsive behavior. Damasio also showed in a laboratory experiment that emotionally impaired people (due to some brain damage, for example) were repeatedly choosing the riskier, less favorable financial option (at least in the long run) over a safer one, even to the point of bankruptcy.
Another theory that links emotions with decision-making was proposed by Paul Slovic and colleagues and is known as the affect heuristic (e.g., Finucane et al., 2000; Slovic et al., 2002). This hypothesis asserts that emotions can influence people’s judgment and decision-making. Affect-based choices are quick positive or negative emotional responses to stimuli (rooted in past experience), which are easier and more efficient than those guided by deliberative judgments (hence, they are labeled as heuristic). They help people reach a quick and automatic decision, especially when facing complex problems. The affect heuristic theory explains, for example, a phenomenon by which people tend to inversely judge the benefits and risks (i.e., high benefit and low risk or vice versa) of different activities, medical treatments, and technologies (e.g., smoking, antibiotics, Xrays, nuclear power, etc.). That is, items that trigger negative/positive emotional responses (such as pesticides or cell phones, for example) are perceived as risky/safe with low/high benefit (e.g., Alhakami & Slovic, 1994; Fischhoff et al., 1978; Slovic et al., 2007). In contrast to this largely misconception, the risk and benefit of many of these items are in fact positively correlated (high risk/high benefit, or low risk/low benefit). Generally, “activities that are low in benefit are unlikely to be high in risk (if they were, they would be proscribed)” (Finucane et al., 2000). Naturally, the relationship between risks and benefits varies across domains of decision-making.
Other notable and closely related models that incorporate the effect of emotions are: the risk-as-feeling framework (Loewenstein et al., 2001), the determinants and consequences of emotions model (Loewenstein & Lerner, 2003), and the affect integrated model of decision-making (Lerner et al., 2015). Emotions in these models are integrated into decision-making in two distinct ways, expected emotions and immediate (current) emotions. Expected emotions are the predicted feelings a decision-maker is thought to experience with each possible outcome of his or her choice. In this case, emotions influence decisions in a similar fashion to standard rational-choice models (e.g., EU). That is, decision-makers choose alternatives that maximize anticipated positive emotions and minimize anticipated negative emotions. The expected feelings of regret from an unsuccessful investment in the stock market, for example, may promote risk-avoidance behavior – seeking safer alternatives to invest one’s money. Immediate emotions are feelings decision-makers experience at the time of decision. The models distinguish between two types of influences that constitute current emotions – anticipatory influences and incidental influences. Anticipatory influences capture the effect of anticipated emotional reactions, from the decision at hand, on immediate emotions. Reflecting on the possible outcomes (and the associated emotional reactions) of a risky choice, for example, can cause an immediate feeling of anxiety. Incidental influences are current feelings, completely unrelated to the decision at hand, that can influence choice behavior. This is an idea that falls outside the scope of traditional models of decision-making (although emotions have been integrated into FTT; Rivers, Reyna, & Mills, 2008). Such influences include people’s mood, weather conditions, motivational factors (e.g., hunger, sexual arousal, etc.), and so on. Numerous experiments have been conducted to test the effect of expected and immediate emotions on decision-making. We list some of them here.
Several studies showed, for example, that people are reluctant to exchange lottery tickets (where each had the same probability to win a prize) – even when they are offered a small monetary incentive to do so – and that this reluctance is stronger the more aversive it would be if the exchanged ticket did in fact win (see Bar-Hillel & Neter, 1996; Risen & Gilovich, 2007). The authors generally concluded that regret plays a prominent role in this behavior. That is, the exchange aversion is driven by the desire to avoid the anticipated feeling of regret associated with the act of giving up on a possible winning ticket. (It is important for future research to measure regret to be sure about this interpretation of the results.)
Furthermore, Christopher K. Hsee and Yuval Rottenstreich examined the effect of affect-rich outcomes (such as kisses, vacations, music, etc.) versus affect-poor outcomes (e.g., money, tuition, etc.) on decision-making and its implications on people’s sensitivity to changes in reward magnitudes and probabilities (see Rottenstreich & Hsee, 2001; Hsee & Rottenstreich, 2004). They found that for affect-rich stimuli people tend to exhibit a more inverse S-shaped probability weighting behavior (similar to the one proposed in cumulative prospect theory discussed earlier in this chapter). That is, high sensitivity to small and high probabilities (particularly for departure from certainty and impossibility), and relatively low sensitivity to intermediate probabilities. In addition to that, the researchers showed that people’s subjective valuation of affect-rich outcomes is less sensitive to the scope of the stimulus (e.g., the reward magnitude) than that of affect-poor outcomes.
Similarly, the effects of incidental feelings on decisions were also thoroughly investigated. Lerner and Keltner (2000, 2001), for example, studied the effect of dispositional fear and anger (unrelated to the decision) on risky-choice behavior. They showed that while fear and anger are both negative feelings, they influence risk perceptions and decisions differently. Fearful people made pessimistic judgments and exhibited risk-averse choices, whereas angry people were more optimistic, taking more risks. Lerner, Small, and Loewenstein (2004) tested the impact of incidental sadness and disgust (induced in a laboratory experiment by showing the participants different emotional film clips prior to the task) on the endowment effect – where people value an object in their possession higher than their willingness to pay in order to acquire it. The researchers found that the feeling of disgust eliminated the endowment effect, whereas the feeling of sadness reversed it. That is, the willingness to pay for an object (a highlighter set) was actually higher than the price set by sellers who were endowed with this object.
Finally, there is abundant empirical evidence showing a substantial relation between different motivational drives (such as hunger, thirst, and sexual arousal) and decision-making. Ariely and Loewenstein (2006), for example, conducted an experiment to test the effect of sexual arousal on judgment and decision-making with sex-relevant choices. They found that subjects under the “hot” (aroused) state were willing to engage in a risky behavior more than those in the “cool” state. Furthermore, Levy, Thavikulwat, and Glimcher (2013) tested in a laboratory the effect of food and drink deprivation on risk attitude for gambles with monetary, food, and water outcomes. They found that, on average, subjects under the deprivation state exhibited more risk tolerance with all types of reward. That is, they were willing to take more risks than satiated subjects.

Summary
The emergence of decision-making as a formal field of study was intertwined with the birth of modern probability theory back in the seventeenth century and has evolved significantly ever since. The evolution of the field can be divided into two distinct time periods – before and after the 1950s. The dominant paradigm in decision-making during the first period was a normative one. That is, the focus was on how a rational individual should make choices. This approach began with the introduction of Pascal’s EV theory in the middle of the seventeenth century and culminated with von Neumann and Morgenstern’s EU theory in 1944, which has become the most widely used model of rational choice. However, it has become more and more apparent that people do not follow an optimization process when making decisions, as prescribed by these rational models.
Simon (1957) was one of the first scholars to build on the idea that human mental capacity is limited. He argued that people behave as “satisficers” instead of maximizers, choosing alternatives that are “good enough” for them, which he referred to as bounded rationality. This was the kickoff of the second period. The focus during that time period has shifted toward a descriptive analysis, namely how people do make choices. A very large number of studies have begun to explore the different ways in which people’s behavior deviates from models of rational choice. As a result of the growing evidence of systematic cognitive biases, including errors in probability judgment (e.g., base-rate neglect) and inconsistent choice behavior (e.g., framing effect), descriptive theories have started to emerge in an attempt to account for such anomalous behaviors.
In 1979, Kahneman and Tversky introduced their prospect theory, which has become one of the most prominent descriptive models for human risky-choice behavior. Prospect theory can account for many of the observed cognitive biases by using a relatively simple mathematical formulation, which captures the idea that people often perceive values in a nonlinear way (e.g., they overweight small probabilities and underweight large probabilities).
Fuzzy-trace theory, proposed in 1991 by Reyna and Brainerd, is another model that accounts for prior effects, such as framing effects and the Allais paradox, as well as new effects by explaining the underlying cognitive reasoning that drives the decision-making process. The model posits that adults tend to rely on the simplest gist (bottom-line meaning) representations of the information (e.g., winning something; losing nothing) when making decisions, which promotes healthy behaviors, and that this tendency to rely on gist increases with age and expertise. FTT has lots of real-life implications in areas such as law, health, and medical decision-making. It integrates cognition, emotion, personality, and social values to predict decision-making (see Reyna, Wilhelms et al., 2015).
Another important landmark in the history of decision-making has transpired in the last few decades. Until the 1990s, the majority of the models of decision-making focused mainly on cognitive aspects to explain human behavior. However, an affect revolution that started in the early 1990s has shifted the focus away from solely cognitive reasoning to include emotional reactions. A growing number of theories began to recognize the role of emotions in decision-making, arguing that affective processes are quick and automatic and, thus, can guide choices efficiently with very little mental effort. Finally, numerous experiments have been conducted to test the effect of emotions on decision-making. Findings from these experiments showed that feelings such as anger, sadness, fear, and even hunger and sexual arousal have a systematic effect on choice behavior.
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1 For a thorough discussion on this topic, see Bell, Raiffa, & Tversky (1988).

2 IIA is sometimes referred to as the Chernoff condition or Sen’s property alpha.

3 This pattern of behavior is known in the literature as the compromise effect.

4 Note that the factors mentioned here need not be independent of each other. In fact, there are situations in which one feeds the other (e.g., risk intolerance may trigger a feeling of stress when one is being posed with a risky choice; the sight of a rainbow may reinforce a feeling of optimism).

5 This has become a key property in the field of economics known as the law of diminishing marginal utility.

6 See also: Lyon & Slovic (1976) and Bar-Hillel (1980).

7 These pairs of gambles are based on a problem constructed by the French physicist and economist Maurice Allais (1953), which was the first major challenge to EU theory (calling into question the independence axiom). It is known today as the Allais paradox.

8 For more practical examples of the effect of framing on choices, see Thaler (1980, 1985), a winner of the Nobel Prize in 2017 for his work confirming that people are irrational.

9 Decision weights are assumed to coincide with probabilities for the edge values of zero and one.

10 The new functional form of the probability weighting function eliminates some possible violations of a central property of rational decision-making known as first order stochastic dominance.

11 See, for example, Camerer & Ho (1994), Gonzalez & Wu (1999), and Wu & Gonzalez (1996).

12 This included problems with both monetary and nonmonetary outcomes.



9 Creativity
Christa L. Taylor, Vlad P. Gla˘veanu, Allison B. Kaufman, and James C. Kaufman
Creativity is a vast construct that is often poorly understood by laypeople and even many scientists. A common introduction to many papers about creativity is to say that there is no agreed-upon definition. However, the same basic definition that sprouted in the early days of established creativity research (Barron, 1955; Guilford, 1950; Stein, 1953) continues to be used by most current creativity scholars (Hennessey & Amabile, 2010; J. Kaufman, 2016a; Simonton, 2012). This definition is that to be creative, something must be both new and appropriate to the task. There are a few slight alternatives. For instance, appropriate is sometimes called useful and new is sometimes called original. Sometimes there are also additional components, such as high quality (Sternberg, Kaufman, & Pretz, 2001), surprise (Boden, 2004), or an emphasis on the environment and social context (Plucker, Beghetto, & Dow, 2004). Although our ideas about creativity today are rooted in a myriad of past theories, making it difficult to present a straightforward historical narrative, tracing these roots may help us to see – and more importantly understand – the origin of many contemporary issues in the study of creativity.
The intellectual roots of creativity go back to ancient and biblical ages, during which time creativity was perceived as being inextricably linked to the divine (Glăveanu & Kaufman, in press). From biblical times through the middle ages, creative acts were attributed to God (or the gods, depending on the particular society). God created mankind and He commanded their acts, thereby creativity was accomplished following His orders (Weiner, 2000). Alternatively, Greek and Roman gods performed feats of creativity meant to awe or inspire people. In return, creativity among humans – writing, for example – was attributed to godlike Muses (Mason, 2003). Early philosophers debated whether it was even possible for a human to create something new at all, or if this ability was strictly within the purview of God (or the gods). Ecclesiastes claimed that there was “nothing new under the sun” (1:9), and for the likes of Aristotle and Plato, who believed that art was merely a copy of God’s greatness, this was certainly the case (Weiner, 2000). In the view of these thinkers, human activity was derivative, and striving to produce novelty only revealed our “vanity.” Art, inspired by and credited to God continued into the Middle Ages, only changing with the Renaissance, a time of great invention and progress, when it first became acceptable to attribute creative works to mankind (Pope, 2005).
Even more than the Renaissance, the Enlightenment brought new acceptance and encouragement of creativity. The trend of accomplishments and ideas moving from being credited to the divine to being credited to the self, pervaded all aspects of life. In addition to credit for individual creativity, society began to grant individual rights and establish incentives for creative acts, such as copyrights. The idea of creativity was also expanded to include scientific and technical creativity, rather than just the arts (Weiner, 2000). The importance of order and rationality during the Enlightenment, seen as necessary for imaginative genius, was followed by the disorder and fantasy of Romanticism (Negus & Pickering, 2004). During the Romantic Era, creativity in the arts was thought to arise from instinct and emotion, rather than rational processes (Sawyer, 2012).
It was during this time that genius and creativity became tied to our modern conceptualization of madness. Mental disorder was, and often still is, used to account for the creative achievements of great artists, musicians, and writers in both popular culture and scholarly study (G. Becker, 2014). Belief in this association has not faded, and even in modern times artists – particularly poets – have been known to embrace madness and mental disorder as part of an artistic lifestyle, pathway to inspiration, or way to demonstrate their own creativity by fitting into a certain stereotype (Sawyer, 2012). Although there is some evidence supporting this link (Simonton, 2014a, 2014b), for example a connection between creativity and symptoms of mood disorders, much of this research has been strongly challenged (Schlesinger, 2009, 2012). The general consensus amongst creativity researchers is that any connection between creativity and mental disorder is highly nuanced (Taylor, 2017) and slight at best (J. Kaufman, 2016b).
The gradual individualization of creativity can be illustrated by tracing the history of the concept of genius. The Latin root of the word, genio, translates to “creator” or “begetter.” However, in ancient times the creator was a guardian spirit (daimon) assigned to a person with the purpose of protecting his family and fortune (Negus & Pickering, 2004). “A man worshipped his genius as a household god, and the Genius of the emperor, as well as the Genius of the Roman people itself, were made idols in the Forum and worshipped” (Weiner, 2000, p. 41). Once again, the concept of genius was entirely external. It was most likely during the seventeenth century that the concept of genius began to became internalized and was used to describe innate talent (Negus & Pickering, 2004). By the eighteenth century, the term had become associated with “individuality, insight, outstanding ability and, in particular, fertility” (Mason, 2003, p. 111). It is therefore not surprising that there is an extensive overlap between intelligence research and the beginning of modern creativity research (A. Kaufman, 2009). By the nineteenth century, especially through the work of Francis Galton (1874), genius was thought to be hereditary (nature), and the role of the environment (nature) was minimized. Not all scholars at the time agreed with this idea though; William James suggested that heredity and environment interacted in the making of a genius, a point of view that many scientists support to this day (Dacey, 1999; Negus & Pickering, 2004).
The question of whether creativity stems from an innate ability, or develops externally with social experience and learning (i.e., nature versus nurture) is central to creativity scholarship today. While early conceptions of creativity – from biblical times onward – credited creativity to external influences; in most cases that of a God or gods, much of the research on creativity done from the mid-twentieth century onward is based on the idea that creativity comes from an individual person. This internal perspective maintains that creative abilities are a product of your cognitive abilities, your personality, and your motivation (see Gruber, 1988). However, while these are internal forces, their interaction is often shaped by the environment’s external influence. This dynamic is shaped by the environment, particularly social relationships. Our current outlook reflects a more democratic idea of creativity, in which every person has the ability to be creative in some way (Weiner, 2000, p. 257).
This set the stage for J. P. Guilford’s 1950 address to the American Psychological Association’s annual convention. His message was a calling for psychologists to study creativity and the creative process, and it was heeded. Coincidentally, or perhaps not so much, the 1950s were a time of exploration and advancement in the United States; international rivalries brought an emphasis on education and discovery – for all people, not just the elite. In addition, American culture was beginning to focus on individualism, and creative potential was encouraged. The benefits of being creative were recognized. It is untrue to say that creativity had not been studied before 1950 – it had been addressed by some of the most influential theorists of the early twentieth century. For example, Sigmund Freud (1989) suggested that creative writing stemmed from fantasy, as a result of writers’ dissatisfaction with real life and that overindulging in such fantasy would lead to psychosis or neurosis. Other notables who thought or wrote about creativity include John Dewey, Lev Vygotsky, Carl Jung, and Albert Einstein (e.g., J. Kaufman, 2016a). However, Guilford brought the study of creativity into the spotlight. Instead of being a tangent for those examining intelligence, gifted education, or mental illness, psychologists could study creativity in and of itself. Thus, the 1950s marked the beginning of modern creativity research.
It was at this time that the “novel and appropriate” definition of creativity became popular among creativity researchers (see Runco & Jaeger, 2012). Although both components of the definition are important, there is no doubt that the idea of novelty has received both more attention in the research arena, and more recognition in the eye of the public, than appropriateness (J. Kaufman, 2016a; Sternberg, 1985). This stands in stark contrast to the “nothing new under the sun” ideology of the Middle Ages. The transition between the two ideologies occurred largely in the Romantic period as a result of the value placed on both self-expression and imagination (Glăveanu, 2017b; Negus & Pickering, 2004). Later, at the dawn of Modernism, this focus on self-expression gave way to novelty for novelty’s sake. Given that much of the importance placed on creativity today comes from its contribution to both the economy and technology, we are again seeing more attention paid to the appropriateness portion of the definition.
Guilford’s address focused primarily on the importance of understanding individual differences in creativity, or “the abilities that are most characteristic of the creative person” (Guilford, 1987, p. 33). Based on his model of the structure of intellect (Guilford, 1956), which suggested that all mental abilities are the result of different combinations of cognitive operations, contents, and products, he developed the distinction between divergent and convergent thinking (Guilford, 1950, 1967). Representing two different types of thinking and ways to approach a problem, divergent thinking involves generating as many ideas or solutions to a problem as one can, while convergent thinking is the subsequent narrowing down of ideas and solutions by discarding inappropriate or less desirable ones. Guilford suggested that creativity was a form of problem-solving and, as such, depended on a person’s (1) sensitivity to problems, or the ability to recognize problems, (2) fluency, or the ability to quickly produce a variety of ideas, associated words, and expressions, and (3) flexibility, or the ability to spontaneously and adaptively produce original, high-quality responses (Sternberg & Grigorenko, 2001). Although Guilford (1987) stressed that both divergent and convergent operations were necessary for creative thought, it is most often divergent thinking that is associated with creativity by both the public and amongst researchers. Tests developed to measure divergent thinking are still frequently used today. For instance, the Alternate Uses Task (Guilford, 1967) asks participants to list as many uses as they can for a common item (e.g., a paperclip or newspaper) and is scored on the four factors of divergent thinking identified by Guilford: fluency (the number of responses), flexibility (the number of categories of responses), originality (the uniqueness of responses), and elaboration (the detail provided for responses).
In the decade or two following Guilford’s theories, several other theoretical and empirical developments began emerging across many different aspects of creativity. One was Sarnoff Mednick’s Associative Theory (1962). Instead of idea generation, Mednick’s theory focused on the connections between concepts, or how creative ideas are formed. He suggested that creative ideas come from new combinations of concepts that exist in our semantic memory (i.e., acquired knowledge) and that more creative ideas come from combining less obviously related concepts (Ward, Smith, & Vaid, 1997). People are believed to be more creative if they have broad, as opposed to narrow, associative hierarchies (i.e., concepts stored in their memory are loosely associated with a wider variety of other concepts, rather than being strongly associated with a few), which allows them to combine more remote concepts to form ideas. For instance, when a less creative person hears the word “chair,” they might think of a few closely related concepts (e.g., “table” or “wood”), whereas a more creative person might think of more distantly related concepts (e.g., “birds – who live in trees that supply the wood for some chairs,” or “New York – the first US state to use the electric chair”). Mednick developed the Remote Associates Test (RAT; Mednick, 1962), which asks a person to provide the word that relates to each of three given (conceptually distant) words (e.g., providing the word “house” when given the words “out,” “dog,” and “white” = outhouse, dog house, white house), based on this theory, which is still widely used today (though there is some debate about how well the RAT relates to creativity; see Lee, Huggins, & Therriault, 2014; Taft & Rossiter, 1966). Gerald Mendelsohn (1976) later suggested that individual differences in the ability to combine remote concepts is due to a broad (as opposed to narrow) focus of attention (i.e., having relatively more concepts in your mind at once). In this way, a more creative person would be more likely to combine concepts in new ways, because they have more concepts simultaneously in their mind.
Another major advance at this time was researchers at the Institute of Personality Assessment and Research (IPAR) at the University of California, Berkeley, led by Donald MacKinnon, developed measures to examine which personality and individual difference characteristics were related to creativity. Two measures developed by IPAR researchers that continue to be used today are Harrison Gough’s Creative Personality Scale (CPS; Gough, 1979) and the Barron–Welsh Art Scale (Welsh & Barron, 1959). The CPS is a self-report checklist that asks respondents to choose items to endorse from a list of adjectives found to distinguish between creative (e.g., clever, resourceful, and unconventional) and noncreative (e.g., conservative, submissive, and commonplace) individuals. The Barron–Welsh Art Scale asks respondents to indicate which of a series of figures varying in complexity and symmetry they like and dislike. Higher scores, which reflect a preference for complex, nonsymmetrical figures, are suggested to indicate greater creativity, based on research conducted by Frank Barron, which demonstrated that artists and other creative individuals prefer these types of figures. Although these measures continue to be used today, studies of personality and creativity most frequently now use the Five-Factor Model (Costa & McCrae, 1992). Of the five primary traits in the model (i.e., extraversion, agreeableness, emotional stability, conscientiousness, and openness to experience; McCrae & Costa, 1987) openness to experience is the most consistent and strongest predictor of creativity (Feist, 1998; Hoff, Carlsson, & Smith, 2012; McCrae, 1987).
Different and more applied approaches were also being developed and utilized. Alex Osborn (1953, 1963), building off the idea-generation aspect of divergent thinking, advanced the idea of brainstorming. Often used in group settings, brainstorming is attempting to think of ideas (or solutions) by allowing the group to offer any possible relevant thoughts without the danger of being criticized. There are many potential interactions that can limit the effectiveness of brainstorming (Paulus & Brown, 2007), but it continues to be used today. Another applied approach is that of Edward De Bono (1968, 1973), who offered many hands-on tools to increase both creative and critical thinking. Perhaps the most well-known is the idea of lateral thinking, which asks someone to consider a problem or question from a completely different perspective. Lateral thinking puzzles continue to be popular today; one common puzzle is to explain why a scarf, carrot, and buttons might be lying on someone’s front lawn. Someone has to think laterally to reach the conclusion that a snowman melted.
Advancing the field further, and building on earlier work on the role of divergent and convergent thinking in creative ability, E. Paul Torrance developed the Torrance Tests of Creative Thinking (TTCT; Torrance, 1966, 2008). The TTCT asks participants to complete a series of figural and/or verbal tasks, such as drawing a picture using a shape already on the page or coming up with as many different ways as possible to improve a toy. Originally, responses were scored according to the four factors of divergent thinking identified by Guilford (fluency, flexibility, originality, and elaboration; Torrance, 1966). However, scoring of the figural version was later modified to remove flexibility and include resistance to premature closure, or the ability to remain open and refrain from closing off figures, and abstractness of titles, or the ability to provide a title that does more than concretely describe a drawing (Torrance & Ball, 1984). A series of longitudinal studies, beginning in the 1950s and spanning fifty years, demonstrated that ones’ performance on the TTCT as a child could predict later creative achievement and accomplishment better than general intelligence (Cramond et al., 2005; Runco et al., 2010; Torrance, 1969, 1972a, 1972b, 1981a, 1981b). Although some earlier theorists believed that creativity was a component of intelligence (e.g., Guilford), Torrance believed that creativity and intelligence were distinct abilities. He proposed the Threshold Hypothesis, which suggests that because a moderate level of intelligence is necessary to be creative, intelligence and creativity will be moderately correlated up to a certain point (e.g., an IQ of 120), after which they should no longer be correlated (Torrance, 1962). Although the TTCT remains a popular way to measure creativity today, there is some debate about how well divergent thinking relates to creative achievement (see Baer, 2011; Kim, 2011). Modern creativity researchers frequently refer to divergent thinking as only one important component of creative potential, as it does not always lead to creative behavior or achievement (Runco & Acar, 2012).
This is also relevant to the way that the distinction between ideas and action in the creative process has evolved from ancient to modern times. For instance, the Biblical story of Genesis features God creating something from nothing; bringing forth the world through only the power of His word. With this statement, we see the order with which God’s powers were suggested to create – He speaks his intention before initiating the creating. This order continues within most creative endeavors today – creators plan and communicate a project before taking action. This is reflected in models of the creative process that have been developed over the years, from Graham Wallas’s (1926) five-step model of creativity (which is still used by modern researchers) to the many models that have expanded on his concepts that now exist (see Sawyer, 2012). In general, these models suggest that there is a preparation/problem recognition phase (gaining sufficient experience/knowledge for creative ideas to be formed and determining that a creative solution is needed), followed by an inspiration/generative phase (discovering/forming creative ideas), and a verification/implementation phase (evaluating the idea and following through on implementation). The inspiration phase most often captures the attention of the general public (and many scientists), yet more and more creativity researchers are interested in examining the preparation, problem recognition, and implementation phases.
This debate between the importance of ideas versus execution can be traced back to the origins of arts and crafts. While arts, as we think of them, are based on the generation of creative ideas, crafts are traditionally associated with the (at times repetitive or unimaginative) physical creation of objects. Fine art is often thought of as far superior to crafts (Sawyer, 2012). A similar comparison can be seen in music between the composer and the orchestra, or dance between choreographer and dancer. This hierarchy, however, came about only in the past couple of centuries, beginning with the Renaissance. During this time, great artists came to be seen as more than craftsmen, creating a distinction between creativity and technical ability. Artists were able to claim a unique talent, and thus find individual patrons to support and foster these talents. In fact, when the word “creative” first appeared, it was associated with the arts in the middle of the nineteenth century (Pope, 2005). The distinction between the romanticized fine arts and “lesser” folk or decorative arts/crafts continues to be popular today, despite efforts to integrate the concepts and recognize craftspeople as artists (for a discussion of this process, see H. Becker, 2008).
In terms of theory, these shifts are represented in the transition to models based on the way people get and evaluate ideas. For instance, Guilford’s theories fostered the Geneplore (for generate–explore) model (Finke et al., 1996) and Simonton’s (1999) blind variation and selective retention theory, which generates and then eliminates creative ideas in a process akin to natural selection. Although both models cover the concept of action (i.e., the exploration or evaluation of ideas), their primary focus is on idea generation (i.e., the initial formation of the ideas). Interesting for the future will be the impact of the resurgence of craft in popular culture – reflected, for example, in the do-it-yourself (DIY) movement, and it seems possible one can expect more interest in the future for the craft dimensions of creativity (see Glăveanu, 2017a).
This is also relevant to the distinction between everyday (little-c) creativity, which refers to creative behaviors and activities that people may engage in during daily life, and eminent (Big-C) creativity, which refers to creative contributions that make lasting and far-reaching impacts (see Merrotsy, 2013). The four C theory expanded on the distinction between little-c (everyday creativity) and Big-C (eminent creativity). The theory demonstrates how creativity develops, consistent with the recent theory of creative learning (Beghetto, 2016), which suggests that creativity and learning can be interdependent. Thus, mini-c (Beghetto & Kaufman, 2007), which occurs when someone has an insight that is personally meaningful and new to that person, can evolve into little-c, which is recognized as creative by other people, with feedback and guidance. It can then evolve into Pro-c, professional or expert creativity (J. Kaufman & Beghetto, 2009), with years of deliberate practice. It may further develop into Big-C, though this occurs for relatively few people. A great deal of current creativity work is conducted by business or organizational researchers (Agars, Kaufman, & Locke, 2008) who are interested in novelty as a way to attract interest or produce tangible gains – a far cry from the “art for art’s sake” mini-c creativity (Beghetto & Kaufman, 2013). The scientific method and experimental methodologies came of age in the Enlightenment as well, further creating a goal-driven and product-focused environment. “Enlightenment thinkers were focused on change, the emergence of the new, through ordered progress, rather than through spontaneity” (Weiner, 2000, p. 71). At this point, the creativity that leads to innovative breakthroughs is a more advanced level, and creative contributions that are highly original run the risk of being ahead of their time and only appreciated in retrospect, whereas small incremental advances can be more profitable in the short term (Sternberg, Kaufman, & Pretz, 2001; Sternberg, Pretz, & Kaufman, 2003).
B. F. Skinner (1966) tried unsuccessfully to account for creative thought with behaviorism. He suggested that although creative thought seems spontaneous, it is merely a pattern of cognitive behavior in which nonconscious material is accessed and synthesized in response to a stimulus. Operant conditioning for creative behavior comes then in the form of ease of tension experienced when trying to solve the problem and/or praise from others. However, the theory cannot account for more complex instances of creative behavior, and this inability to adequately address creativity contributed to the demise of behaviorism (Sawyer, 2012).
In 1961, Mel Rhodes conducted a review to examine how creativity was being studied. He identified four strands of research into which the existing literature could be categorized, known as the four P’s: person, product, process, and press (i.e., environment). Thus, the types of research questions that were being examined focused on the individual differences that characterize a creative person, the characteristics that make a product creative, the processes underlying creativity, and how the environment influences creativity. However, work from this time continued to conceptualize creativity in isolation from social context.
It was not until the 1980s that theories incorporating the role of social context in creativity began to emerge, when Teresa Amabile (1983, 1996) developed her componential theory of creativity. This theory suggests that creativity is dependent on domain-relevant skills, creativity-relevant skills, and task motivation, and demonstrated that external factors can undermine an individual’s creativity. In one study (Amabile, 1985), a sample of creative writers were asked to write a haiku-style poem, then rank order a list of either intrinsic (related to enjoyment or personal fulfillment) or extrinsic (related to external reward or punishment) reasons for writing creatively, followed by writing a second poem. Even though there were no group differences on the initial poems, the second poems of those who were asked to rank extrinsic reasons were significantly less creative than those who ranked intrinsic reasons and a control group who ranked nothing. Therefore, the writers’ creativity was influenced merely by making external motivation salient. Amabile (1982) also created the consensual assessment technique (CAT), in which participants’ products (e.g., poems, drawings, mathematical equations) are rated for creativity by individuals with some degree of expertise in the corresponding field, which has become the “gold standard” of creativity assessment today (J. Kaufman & Baer, 2012; J. Kaufman, Baer, Cole, & Sexton, 2008; J. Kaufman, Baer, Cropley et al., 2013).
Incorporating even more of a dynamic perspective, Mihaly Csikszentmihalyi (1996) developed a systems model, which looks at the relationship between the person, field, and domain. He suggested that although the person as creator and his or her work remains constant, the people in positions of authority in a field (also known as the gatekeepers) that promote, evaluate, or recognize creativity change, so that the work may be perceived differently in different contexts. Likewise, the domain, the area of study, and the consumers or practitioners in that area, change over time and in different contexts, which influences both the person’s work and how it is perceived by others.
Robert Sternberg (1988) created a three-facet model of creativity, suggesting creativity requires a person to have a certain cognitive style, intelligence, and personality/motivation. Building on this earlier work, Sternberg and Lubart (1991, 1992) developed the investment theory of creativity, which suggests that a creator who is successful will have the ability to recognize undervalued ideas and convince others of their value (i.e., buy low and sell high), before moving on to their next project. To do this a person must have the appropriate motivation, intelligence, knowledge, personality, thinking styles, and environment to recognize, develop, and sell creative ideas. Sternberg (2018) refined and expanded these ideas in his triangular theory of creativity.
Sternberg’s work in intelligence also incorporates creativity. For example, his triarchic theory highlighted analytical, practical, and creative intelligence (Sternberg, 1985). This theory was expanded into the theory of successful intelligence (1996). A further development was the addition of wisdom into the model, now called WICS (Wisdom, Intelligence, and Creativity Synthesized; Sternberg, 2003).
Taking a broader, social-based perspective of creativity brings social interaction, communication, and collaboration to the forefront. From this standpoint, “creativity takes place within, is constituted and influenced by, and has consequences for, a social context” (Westwood & Low, 2003, p. 236). This demonstrates how important it is to include both cultural content and perspective when building theory. Indeed, new approaches and models have begun to use relationships between people as the unit of analysis, creating a much more complex model of sociocultural creativity (Glăveanu, 2010a, 2010b; Glăveanu, Gillespie, & Valsiner, 2014).
As a result of greater understanding of the dynamic interrelation between different elements of creativity, research in the field has become more complex than that suggested by Rhodes’s (1961) four P’s framework (i.e., person, process, product, press). For instance, work investigating how person characteristics interact with environmental factors to influence creativity is now quite common (e.g., Karwowski, Gralewski, & Szumski, 2015; Nusbaum, Silvia, & Beaty, 2014). An updated framework, which accounts for this more dynamic field of creativity research and theory is the five A’s framework (Glăveanu, 2013), which reconceptualizes the strands of creativity research as actor, action, artifact, audience, and affordance. Actor (unlike person), which refers to personal attributes in relation to a sociocultural context, reflects the notion that our ideas and how we present them to others are influenced by the particular sociocultural context in which we are socialized. Action (unlike process) reflects how creative activities are directed by goals, which are influenced by a particular context, and, rather than being a linear process, rely on both external and internal feedback loops. Artifact (unlike product) reflects how the personal interpretation of sociocultural symbols influences creations, which connect the creator to others through a shared sense of meaning. Audience (unlike press) reflects the fact that others have a hand in influencing, assisting, being inspired by, consuming, or rejecting a creation, whereas affordance (opposed to press) reflects the fact that our opportunities for creating are influenced by the available materials and limitations of the physical world.
In more recent years, creativity researchers began examining whether creativity is domain general or specific. Some earlier theorists suggested that creativity is a general ability and that a person who is creative in one domain (e.g., painting) would be creative in any other (e.g., physics). With the emergence of more product-based measurements of creativity, such as the CAT, the potential consequences of this assumption became substantial. If researchers assess the creativity of a person by asking them to draw a picture, is it valid to then draw conclusions about that person’s creative ability overall? These ideas have their roots in the concept of multiple intelligences (MI), several theories of which include ideas about creativity (J. Kaufman & Glăveanu, in press). Howard Gardner’s MI theory (1983), perhaps the most well-known to the public, divides intelligence into a variety of specific abilities, ranging from interpersonal to bodily kinesthetic. Using these smaller types of intelligence makes creativity easier to discuss, as many of them apply directly to creativity acts – for example, musical or linguistic intelligence would include song composition and story-writing, respectively. Gardner (1993) describes how each of these intelligences relates to a distinct form of creativity and describes the social context and creative process of seven people who are highly creative in these distinct domains (e.g., Freud, Picasso, and Gandhi) in his book Creating Minds.
There is evidence for both domain generality and specificity in creativity, depending on how creativity is measured. When people are asked to self-report how creative they are, results tend to be domain-general, yet when asked to create products, results tend to be domain-specific (Plucker & Makel, 2010).
This issue was addressed by the emergence of hybrid models, such as the amusement park theoretical model (APT; Baer & Kaufman, 2005; J. Kaufman & Baer, 2004, 2005; see also Plucker & Beghetto, 2004). Using an amusement park metaphor, the APT model suggests that creativity contains elements of domain generality, but becomes increasingly more specific within different domains. When going to an amusement park, a person must have an admission ticket and transportation (i.e., initial requirements), decide which type of amusement park to go to (i.e., general thematic area), choose a park within that area (i.e., domain), and choose which activity or ride to go on in that park (microdomain). Likewise, any person engaging in creativity must meet the initial requirements (e.g., sufficient motivation and cognitive ability), choose a general thematic area (e.g., arts or sciences), choose a domain (e.g., painting or sculpture), and choose a microdomain (e.g., portraits or landscapes).
In conclusion, the intellectual history of creativity is as complex and dynamic as the phenomenon of creativity itself. This is not surprising, given the fact that, historically, a lot of creative thinking went into defining and trying to assess creativity, a process that, by definition, is difficult to identify, measure, and most of all, to predict. And yet, as the theories and models covered in this chapter demonstrate, the philosophy and then the science of creativity have been continuously changing as well, adapting to the concerns of the day and the visions of human agency and society that were dominant at a given time. In many ways, one might expect creativity theory to evolve toward an advanced systemic model, taking into account the hyperconnectivity, distribution, and complexity of today’s science and societal challenges. Time will tell but, if history taught us anything, it is the fact that there will always be more things to be surprised and excited about when it comes to the topic of creativity.
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10 Intelligence
Robert J. Sternberg
The Nature of Intelligence
Intelligence is the ability to learn from experience, to reason abstractly, and to adapt to the surrounding environment. In our society, we sometimes think of intelligent people as making fewer mistakes than other people. But in truth, intelligent people do make mistakes; they differ from less intelligent people in that they are more likely to learn from their mistakes – that is, they learn from experience. Sometimes, intelligence also involves shaping or changing the environment you are in. For example, when an individual takes a job and finds the work atmosphere less than satisfactory, he or she may try to improve the atmosphere. Sometimes, intelligence even involves selecting a new environment – realizing that the current environment cannot be improved to make it satisfactory, so one decides to look elsewhere – for a new job, a new place to live, or perhaps a new relationship (Sternberg, 1985a).
In this chapter, I will start with a global overview of the field today. Then I will go back to its intellectual history. I will start with the early approaches of Sir Francis Galton and Albert Binet, then discuss the psychometric approach, the Piagetian approach, the cognitive approach, the biological approach, and the cultural approach. Then I will discuss systems models, the Flynn effect (rising IQs over time), and finally briefly draw some conclusions.

Overview of the Field Today
Where does intelligence come from? Today, psychologists overwhelmingly accept the notion that intelligence derives from covariation between, and interaction of, genetic and environmental factors (Deary, Johnson, & Houlihan, 2009; Mandelman & Grigorenko, 2011; Plomin et al., 2012). In covariation, genes and environment work together in the same way. An example would be people with superior genotypes for intelligence going to superior educational institutions that nurture their genotypes. In this case, it is difficult (although not impossible) to separate genetic from environmental effects. In interaction, a given environment has one effect on one particular genotype and another effect on a different particular genotype. For example, a highly challenging environment may favor those with a greater genetic propensity to resilience than those with a lesser genetic propensity.
Beliefs about intelligence are almost as important as intelligence itself. For example, mathematics students who believed in the malleability of intelligence – their ability to increase their own intelligence – showed an increase in math achievement over two years; those who did not believe in the malleability of intelligence did not experience a significant increase in achievement. Additionally, math students with declining grades who learned that intelligence is changeable, compared with their peers, were able to stop the decline of their grades (Blackwell, Trzesniewski, & Dweck, 2007). In other words, not only intelligence itself but also beliefs about intelligence affect how intelligence shows itself in academic performance.
Individuals with what Carol Dweck (2007) calls a “growth mindset” are willing to tackle hard tasks, make mistakes, and improve their performance. Individuals with a “fixed” mindset are afraid to tackle hard tasks or make mistakes, with the result that they have more difficulty moving beyond where they are in their knowledge base and cognitive performance.
We all have our own implicit or unstated ideas about what it means to be intelligent. That is, we have our own implicit theories (usually unstated conceptions) of intelligence. We all use our implicit theories in diverse kinds of social and work situations. For example, we use them when we meet people and evaluate their intelligence. We also use them when we describe people we know as being very smart or not so smart (Grigorenko et al., 2001; Sternberg, 1985b; Sternberg, Conway et al., 1981). Teachers use their implicit theories to evaluate the intelligence of their students, and students use their own theories to evaluate the intelligence of their teachers. If students don’t match teachers’ conceptions of an intelligent student, the teachers are more likely to judge them as unintelligent, regardless of what important and useful skills the students may have. For example, in one study, teachers’ notions of what it means to be smart corresponded better to parental conceptions in Asian-American and European-American students than to parental conceptions of Latino-American parents. The teachers thus judged the Asian-American and European-American students as more intelligent, on average (Okagaki & Sternberg, 1993).
Sternberg, Conway et al. (1981) explored people’s implicit theories of intelligence. They discovered three underlying factors: practical problem-solving, verbal ability, and social competence. However, just one of these factors (verbal intelligence) can be reasonably measured by current tests of intelligence.
Implicit theories of intelligence may differ from one culture to another. For example, Chinese people in Taiwan include interpersonal and intrapersonal (self-understanding) skills as part of their conception of intelligence (Yang & Sternberg, 1997). In other words, Taiwanese parents raise children to see their relations with others as well as with themselves as important to what it means to be intelligent. Rural Kenyan conceptions of intelligence include moral values as well as cognitive skills (Grigorenko et al., 2001). Thus, what might count as a comprehensive assessment of intelligence could differ from one culture to another (Sternberg & Grigorenko, 2007).
Even within the United States, many people today have started viewing the emotional aspects of intelligence to be as important as the cognitive aspects of intelligence. Emotional intelligence is one’s skill in perceiving and expressing emotion, assimilating emotion into one’s thought, understanding and reasoning with emotion, and regulating emotions in oneself and in others (Goleman, 1998, 2007; Mayer et al., 2011). A related idea is that of social intelligence. Social intelligence is the ability to comprehend and interact with other people in a variety of situations (Boyatzis, Gaskin, & Wei, 2015; Goleman, 2007; Kihlstrom & Cantor, 2000; Sternberg & Smith, 1985).
Now that we have an overview of the field, let’s look at some of its intellectual history (see also Sternberg, 1990).

Early Intellectual History
Sir Francis Galton (1822–1911), a British scientist, believed that intelligence is a function of psychophysical abilities, such as strength, hand–eye coordination, pitch sensitivity, and the like. Galton had a well-equipped laboratory that allowed visitors to measure themselves on a variety of psychophysical tests. These tests assessed a wide range of psychophysical skills and sensitivities. They measured, for example, weight discrimination, which is the ability to notice small differences in the weights of objects. They also measured pitch sensitivity, which is the ability to hear small differences between musical notes. Physical strength could also be measured (Galton, 1883).
James McKeen Cattell, a professor at Columbia University, was one of a large number of enthusiastic followers of Galton. He brought many of Galton’s ideas over to the United States. Unfortunately for him, a student of his attempted to detect relations between the assorted tests and also relations of the tests to academic performance at Columbia (Wissler, 1901). He hoped that the discovery of such relations would somehow unify or otherwise pull together the various dimensions of psychophysically based intelligence. But he detected no close associations. Indeed, the psychophysical tests did not even predict college grades. Thus, Galton’s psychophysical approach to assessing intelligence soon faded almost into oblivion.
There is a deep irony in the work of Wissler, namely, that his results appear to have been correct but his methodology was seriously flawed. First, correlations tend to be low when there is a restriction of range in a variable. For example, height is a good predictor of basketball skill, but not among professional basketball players, who almost are all quite tall to begin with. Wissler tested Columbia University students, who could be expected to be within a restricted range of intelligence. Second, the measures Wissler used were of doubtful reliability, so it is not clear that they could have had high correlations with anything. Whatever the case may be, investigators in France had other ideas about the nature of intelligence.
Contemporary measurements of intelligence had their start with Albert Binet and his associate Theodore Simon in France, who believed that higher-level judgmental abilities, not lower-level psychophysical ones, are key to intelligence. These abilities include thinking, reasoning, and problem-solving (Lohman & Lakin, 2011; Neçka & Orzechowski, 2005). Thus, Binet and Simon (1916) started a distinct intellectual tradition from Galton and Cattell, emphasizing complex rather than simple information processing as a basis for understanding intelligence.
The Ministry of Public Education in Paris, France, asked Binet to devise a procedure for distinguishing normal learners from slow learners (Binet & Simon, 1916). As a result, Binet and Simon set out to measure intelligence as a function of the ability to learn and think within an academic setting.
Initially, Binet and Simon wanted to compare the intelligence of any given child with that of other children of the same age. They tried to assess each child’s mental age, which is the average level of intelligence for a person of a given age. For example, a mental age of nine refers to the level of thinking reached by an average nine-year-old child. Mental ages worked just fine for comparing a given nine-year-old child with other nine-year-old children. However, mental ages make it difficult to compare relative intelligence in children of differing physical ages.
William Stern (1912) suggested instead that we evaluate people’s intelligence by using an intelligence quotient (IQ): a ratio of mental age (MA) divided by chronological age (CA), multiplied by a hundred. Thus, if someone’s mental age of eight equals her chronological age of eight, then her intelligence is average and her IQ is 100 because (8/8)(100) = 100. In cases where mental age is higher than chronological age, the ratio will lead to an IQ score above 100. In cases where chronological age is higher than mental age, the ratio will lead to an IQ score below 100. Intelligence scores that are expressed as a ratio of mental age to chronological age are called ratio IQs.
But for a few reasons, ratio IQs, too, proved inadequate. One of these reasons is that increases in mental age decelerate at about age sixteen years. An eight-year-old child with a mental age of twelve years is considered rather smart. However, a forty-year-old adult with a mental age of sixty is not similarly intelligent, although the ratio IQ is the same for the eight-year-old child and the forty-year-old adult. So, what does a mental age of sixty mean anyway?
Today, psychologists only very rarely use IQs based on mental ages. Instead, they use measurement comparisons that are based on distributions of test scores within large populations. Scores that are based on deviations from the middle score are called deviation IQs. In other words, IQ is no longer really a quotient.
Lewis Terman of Stanford University in the United States built on Binet and Simon’s work in Europe and constructed the earliest version of what is today known as the Stanford–Binet Intelligence Scale (Roid, 2003). In some sense, Terman was to Binet what Cattell was to Galton – an importer of ideas from Europe to the United States. For years, the Stanford–Binet test was the standard for intelligence tests, and it still is used widely. The tests measure knowledge and various kinds of cognitive skills – vocabulary, memory, arithmetic skills, judgment skills, and the like. More widely used than the Stanford–Binet scales, however, are the Wechsler scales, named for their creator, David Wechsler (Benisz, Dumont, & Willis, 2015).
There are three levels of the Wechsler intelligence scales, including the fourth edition of the Wechsler Adult Intelligence Scale (WAIS-IV; Wechsler, 2008), the fourth edition of the Wechsler Intelligence Scale for Children (WISC-IV; Wechsler, 2003), and the Wechsler Preschool and Primary Scale of Intelligence (WPPSI-III; Wechsler, 2002). Historically, the Wechsler adult tests yielded three scores: a verbal score, a performance score, and an overall score. The verbal score is based on tests such as vocabulary, information, and verbal similarities. In verbal similarities, the test-taker has to say how two things are similar. The performance score is based on several tests. One is picture completion, which requires identification of a missing part in a picture of an object. Another is picture arrangement, which requires rearrangement of a scrambled set of cartoon-like pictures into an order that tells a coherent story. The overall score is computed as a combination of the verbal and the performance scores. More recently (in the fourth edition), the scoring system has been changed to yield a different set of scores more consistent with theorizing in cognitive psychology: verbal comprehension, perceptual reasoning, working memory, and processing speed.
Galton and Binet started with higher-order conceptions of intelligence, either as psychophysically or judgmentally based. After them, many later researchers turned to a specific methodology to derive theories of intelligence – factor analysis. Instead of starting with a theory and contriving tests, therefore, they started with tests and then contrived theories.

Psychometric (Test-Based) Theories of Intelligence
The Theory of General Intelligence
Charles Spearman (1863–1945), an English psychologist, invented factor analysis, which analyzes correlations among tests and purports to identify psychological sources of individual differences underlying the tests. Spearman discovered that a single general factor seemed to pervade performance on all tests of mental ability (Spearman, 1904, 1927). To Spearman, the general factor, labeled “g,” constitutes the key to understanding intelligence. Spearman believed g to be the result of “mental energy” (see essays in Sternberg & Grigorenko, 2002). Spearman also believed that each psychometric test not only loaded (was related to) the general factor, but also loaded on a factor specific to that test. He called each of the specific factors “s.” Thus, his theory is sometimes referred to as a “two-factor theory,” although in fact it refers not to two factors but rather to two types of factors.

The Theory of Bonds
Godfrey Thomson (1916) had a different idea about why all psychometric tests seem to intercorrelate positively with each other, a relationship sometimes called a “positive manifold.” He suggested that instead of a single general factor that encompassed all of the tests, there are large numbers of “bonds.” Bonds are independent elements that together are sampled by many of the tests. Thus, they give the appearance of a single entity but in fact there are numerous diverse entities that just happen to be sampled at the same time. Edward Lee Thorndike (1911) had a similar idea, believing that shared associations formed in associative learning could explain much of intelligence. So Thomson, like Spearman, believed in the existence of a general factor, but not of a general ability (g).

Primary Mental Abilities
Louis Thurstone, an American psychologist, had other ideas. At first, Thurstone (1924) suggested that intelligence is the ability to withhold an instinctive response – that what separates more from less intelligent people (and organisms) is that they do not just react to things on impulse. Later, Thurstone (1938) suggested that intelligence comprises seven primary mental abilities: verbal comprehension (understanding the meanings of words and texts), verbal fluency (producing words quickly as needed, such as in speaking or writing), spatial relations (such as in rotating figures in one’s mind), number (arithmetic computation and problem solving), memory (remembering symbols, words, numbers, and so forth), perceptual speed (as in discerning rapidly the letters or words before one), and induction (predicting the future from the past, as in a number-series problem). These abilities tend to be correlated with each other, so that if one factors the factors, one ends up with a general factor. As a result, Spearman eventually convinced Thurstone of the existence of some kind of general factor. But Thurstone believed it to be secondary to understanding the nature of intelligence.

Structure of Intellect
An important lesson for the field of intelligence was learned as a result of the structure-of-intellect model of J. P. Guilford (e.g., Guilford, 1967). Guilford suggested that there are 120 (later, 150, and still later, 180!) independent factors of intelligence. He suggested that the factors arrayed themselves in a sort of cube, according to processes, contents, and products. For example, one ability would be cognition (process) of verbal (content) relations (product). Horn and Knapp (1973) later showed Guilford’s factor-analytical methods to be artefactual, and Guilford, for most theorists, went from being considered a major theorist of intelligence to becoming a misguided historical curiosity.

Hierarchical Models
Today, psychologists who specialize in tests believe there is more to intelligence than just g. One way of handling a number of factors of the mind is by using a hierarchical model of intelligence. One such model suggests that general intelligence includes two major subfactors: fluid ability and crystallized ability. Fluid ability reflects speed and accuracy of abstract reasoning, particularly for novel problems. Crystallized ability reflects accumulated knowledge and vocabulary (Cattell, 1971). A related model proposed by Vernon (1950) suggested that there are two large subfactors. Vernon called them verbal : educational (the kinds of verbal, reasoning, mathematical, and related skills valued by schools), and kinesthetic : mechanical (the kinds of skills used in mental rotation, mental visualization of three-dimensional objects, and so on).
A more recent model is a hierarchy comprising three strata (Carroll, 1993). Stratum I encompasses many narrow and specific abilities (such as spelling ability, speed of reasoning). Stratum II encompasses various broad abilities (such as fluid intelligence, crystallized intelligence). And Stratum III is just general intelligence, essentially, Spearman’s g. Of these strata, the middle stratum, which is neither too narrow nor too all-encompassing, is the most interesting.
In addition to fluid intelligence and crystallized intelligence, Carroll included in the middle stratum several other abilities. They are:
g-f = fluid intelligence (ability to think flexibly and handle novel stimuli)

g-c = crystallized intelligence (knowledge base)

g-v = broad visual perception

g-a = broad auditory perception

g-y = general memory and learning

g-r = broad retrieval ability (recalling information from memory)

g-s = broad cognitive speediness

g-t = reaction time and decision speed (making rapid selections of simple information)


Carroll’s model is likely the most widely accepted today.


Piaget
Jean Piaget believed that the function of cognitive development in general and intelligence in particular is to aid in adaptation to the environment. Piaget thought in terms of a continuum of increasingly complex responses to the environment (Piaget, 1972). Piaget additionally suggested that both intelligence and its manifestations become differentiated with age.
Whereas most theorists of intelligence were part of some kind of movement, Piaget was pretty much a force unto himself. He called his approach genetic epistemology, and the approach, which emphasized cognitive development, was based on a notion of equilibration.
Piaget believed that development occurs in stages that evolve through equilibration, a process of cognitive development in which children seek a balance (equilibrium) between what the environment offers in an encounter and what the child brings to the encounter.
In some situations, the child’s existing ways of thinking, or schemas, are adequate for confronting and adapting to the challenges of the environment. The child is thereby in a state of general equilibrium. At other times, however, information that does not fit well into the child’s existing schemas can create cognitive disequilibrium. The imbalance derives from shortcomings in children’s thinking as the child encounters new challenges. Thus, disequilibrium is more likely to occur during transitions between stages of development.
According to Piaget (1972), equilibration involves two processes: assimilation and accommodation. Assimilation is a process of regaining cognitive equilibrium by incorporating new information into existing schemas. For example, a very young child, seeing a cat for the first time, might call it a “doggie,” thinking that all pets are “doggies.” Piaget suggested that the child would modify existing schemas through accommodation, the process of responding to cognitive disequilibrium by modifying relevant schemas. The old schemas thus are adapted to fit the new information and reestablish equilibrium. An older child, recognizing that the cat does not fit the schema for dogs, might create a modified conceptual schema in which cats and dogs are viewed as distinct kinds of pets. Together, the processes of assimilation and accommodation produce a more sophisticated level of thought than was previously possible. In addition, these processes reestablish equilibrium and offer the individual higher levels of adaptability. The cognitive perspective that follows was in part a reaction to the psychometric approach – too structural without a clear elucidation of processes – and in part a reaction to Piaget – too oriented toward competence and not enough toward performance.

A Cognitive Perspective
The cognitive perspective has many antecedents, including the work of Charles Spearman (1923). Spearman argued that at the heart of intelligence are three basic processes, which he called “apprehension of experience,” “eduction of relations,” and “eduction of correlates.” Spearman argued that these processes best can be understood in terms of the solution of an analogy, such as FLY : INSECT :: FROG : AMPHIBIAN. In this instance, one apprehends experience when one encodes the meaning of each word in the analogy. One educes relations when one figures out how FLY is related to INSECT. One educes correlates when one applies the relation of FLY to INSECT (class membership) from FROG to AMPHIBIAN.
In what has come to be called cognitive-correlates research (Pellegrino & Glaser, 1979), researchers emphasize components of information processing at relatively low levels of cognition (Hunt, 1978, 1980; Jensen, 1982). In so-called cognitive-components research (Pellegrino & Glaser, 1979), theorists emphasize components at relatively high levels of information processing (e.g., Mulholland, Pellegrino, & Glaser, 1980; Sternberg, 1977, 1983). Thus, Hunt studied how quickly one could retrieve from long-term memory the names of letters, whereas Sternberg studied how quickly and accurately a subject could solve verbal or pictorial analogies. Because of the interactive nature of human information processing, there is no single right or wrong level of analysis. Rather, all levels of information processing create variation in intelligent performance. The most expeditious level of analysis is dependent on the task and subject population: For example, lower-level performance components are more important, in studying more basic information-processing tasks like choice reaction time. They can also be used to study higher-level tasks in children who have not yet automatized the lower-order processes that contribute to performance of these tasks.
An alternative approach emphasizes working memory, often viewed as the activated part of long-term memory. Working memory is a critical component of intelligence (Conway et al., 2011). In one study, participants were given sets of passages to read. After they had read the passages, they tried to remember the last word of each passage (Daneman & Carpenter, 1983). Recall was strongly correlated with verbal ability. In another study, subjects performed a number of working-memory tasks. One task, for example, presented the participants with a set of simple arithmetic problems. Each problem was followed by a word or a digit. An example would be “Is (3 × 5) − 6 = 7? TABLE” (Turner & Engle, 1989; see also Hambrick, Kane, & Engle, 2005). The participants were presented with sets of from two to six such problems and asked to solved each one. After having solved the problems in the set, they had to recall the words that followed the problems. The number of words they were able to recall was highly correlated with measured intelligence. Working-memory measurements may closely predict scores on tests of general ability (Colom et al., 2004; see also Conway et al., 2011). Thus, it seems that the ability to store and manipulate information in working memory is a central aspect of intelligence. However, it is probably not all there is to intelligence.

Biological Bases of Intelligence
Biological approaches to intelligence date back at least to Alexander Luria (1973, 1980). Luria endeavored to chart the functioning of the brain. He proposed that planning, successive processing (as in doing one mental operation at a time), and simultaneous processing (as in doing multiple mental operations at once) were three important types of intellectual processes. More recent theorists have emphasized neural efficiency.
Neural efficiency – that is, how efficiently your nervous system processes information – may be related to intelligence (Neubauer & Fink, 2005, 2009). This approach is based on studies of how the brain metabolizes glucose (a simple sugar required for brain activity) when mental activities are performed. Individuals with higher intelligence tend to exhibit reduced levels of glucose metabolism during problem-solving tasks (Haier & Jung, 2007; Haier et al., 1992). That is, smarter brains consume less sugar and thus expend less effort than do less smart brains performing the same task. Additionally, cerebral efficiency can increase as a consequence of learning through the computer game Tetris, which is a relatively complex task involving various kinds of spatial manipulations (Haier et al., 1992). With increasing practice, more intelligent participants not only display lower cerebral glucose metabolism overall; these participants also demonstrate more specifically localized metabolism of glucose. Smarter participants show lower levels of glucose metabolism in most of the areas of their brains. However, in some brain areas that are important to the task at hand, they exhibit higher levels of glucose metabolism. This indicates that more intelligent participants may have learned to use their brains more efficiently. These participants carefully focus their thought processes on a given task.
One biologically based theory of intelligence, parietal-frontal integration theory (P-FIT), stresses the importance of interconnected brain regions in determining differences in intelligence. The regions this theory focuses on are the prefrontal cortex, the inferior and superior parietal lobule, the anterior cingulate, and portions of the temporal and occipital lobes (Jung & Haier, 2007).
We cannot realistically study brains or their contents and processes in isolation, without also considering the entire functioning of the human being. We must consider the interactions of any given human being with the whole of the environmental context within which the person acts intelligently. Hence, researchers need to take a more contextual view of intelligence. Furthermore, some alternative conceptions of human intelligence can be used to broaden the definition of intelligence to be more inclusive of people’s full range of diverse abilities.

Cultural Context and Intelligence
From a contextualist standpoint, intelligence must be understood in its real-world context. This approach, like the biological one, originates largely with the work of Luria (1976). Contextualists believe that intelligence is inextricably linked to culture (Ang, Van Dyne, & Tan, 2011). They propose that intelligence is a construct that cultures create in order to define the nature of adaptive performance in that culture. It further explains why some people perform better than others on the tasks that a particular culture values (Sternberg, 2004).
A number of research programs have shown the potential hazards of single-culture research. Greenfield (1997), for example, found that taking a test means a different thing among Mayan children than it does among most children in the United States. The expectation in Mayan culture is that collaboration is acceptable and that it is rather unnatural not to collaborate. This finding is consistent with the work of Markus and Kitayama (1991; see also Markus & Conner, 2014), which suggests different cultural constructions of the self in individualistic versus collectivistic cultures. People from Asian cultures tend to take a different viewpoint than Westerners when approaching a new object (Nisbett, 2003; Nisbett & Masuda, 2003). In general, people from Western cultures tend to process objects independently of the context, whereas people from many Eastern cultures process objects in conjunction with the surrounding context (Nisbett, 2003; Nisbett & Miyamoto, 2005). In fact, some evidence suggests that culture influences many cognitive processes, including intelligence (Lehman, Chiu, & Schaller, 2004). Consequently, individuals in a variety of different cultures may construct their concepts in very different ways. As a result, concept-formation or identification studies in just a single culture may be suspect (Atran, 1999; Coley et al., 1999; Medin & Atran, 1999). Thus, individuals in diverse groups may think about what appears on the surface to be the same phenomenon – whether it be a concept or the taking of a test – differently. What appear, then, to be differences in general intelligence may actually be differences in cultural properties (Helms-Lorenz, Van de Vijver, & Poortinga, 2003).
In the traditional Puluwat culture of the Pacific, for example, sailors would navigate very long distances. They do not use the navigational aids that sailors from first-world countries would need to get from one place to another (Gladwin, 1970). Suppose Puluwat sailors were to devise intelligence tests for Americans. We who are Americans (and many others as well!) might not seem very intelligent. Similarly, the highly skilled Puluwat sailors might not do well on American-crafted tests of intelligence.
Because perfectly culture-fair intelligence tests do not exist, how should we consider context when assessing intelligence? A number of researchers have suggested that constructing culture-relevant tests is possible (e.g., Baltes, Dittmann-Kohli, & Dixon, 1984; Sternberg, 2004). Culture-relevant tests assess knowledge and skills that relate to the cultural experiences of the test-takers. Baltes and his colleagues, for example, have designed tests measuring skill in dealing with the pragmatic aspects of everyday life (Baltes et al., 1984). Designing culture-relevant tests requires both creativity and effort, but it is doable. For example, one investigation looked at memory abilities – one aspect of intelligence as our culture defines it – in Western culture versus Moroccan culture (Wagner, 1978). Wagner discovered that the level of recall actually depended on the content that needed to be remembered. Culture-relevant content was remembered more successfully than content that was not relevant. For instance, compared with Westerners, Moroccan rug merchants are better able to remember complex visual patterns on black-and-white photos of Oriental rugs. Not all tests are designed to minimize the effects of cultural differences. In such cases, the key to culture-specific differences in memory may be the knowledge and use of metamemory strategies – strategies that require understanding of one’s own memory – rather than actual structural differences in memory (e.g., memory span and rate of forgetting) (Wagner, 1978).
Rural Kenyan schoolchildren possess a substantial knowledge base with regard to natural herbal medicines. Western children, of course, would not be able to identify any of these medicines (Sternberg, Nokes et al., 2001). In short, making a test culturally relevant appears to involve much more than merely removing specific identifiable linguistic barriers to understanding.
Similar context effects appear in children’s and adults’ performance on a variety of tasks. Three kinds of context affect performance (Ceci & Roazzi, 1994). The first kind is the social context. An example would be whether a task is considered masculine or feminine. The second kind is the mental context. An example would be whether a visuospatial task involves buying a home or burgling it. The third kind is the physical context. Here, an example would be whether a task is presented at the beach or in a laboratory. For example, fourteen-year-old boys performed poorly on a task when it was couched as a cupcake-baking task, but they performed well when it was framed as a battery-charging task (Ceci & Bronfenbrenner, 1985). Brazilian maids had little difficulty doing proportional reasoning when hypothetically purchasing food, but they had substantial difficulty with it when hypothetically purchasing medicinal herbs (Schliemann & Magalhües, 1990). Brazilian street children earning money as street vendors had no difficulty in performing complex arithmetic computations when selling goods, but performed similar calculations in a classroom only with great difficulty (Carraher, Carraher, & Schliemann, 1985). This suggests that test performance can be affected by the context in which the test items are presented. The extent to which the context of performance resembles the context of learning of an intelligent action may partially determine the extent to which the behavior shows transfer from the first situation to the second (Barnett & Ceci, 2005).
In these studies, the investigators looked at the interaction of cognition and context. Several psychologists have proposed theories that seek explicitly to examine this interaction within the context of an integrated model of many aspects of intelligence. Such theories view intelligence as a complex system and are discussed in the next two sections.

Systems Views of Intelligence
Consider two systems-based approaches to understanding intelligence.
The Theory of Multiple Intelligences
Howard Gardner (2011) proposed a theory of multiple intelligences. According to Gardner, intelligence consists of multiple independent constructs, and not just a single, unitary construct. However, his theory distinguishes eight distinct intelligences that are relatively independent of each other instead of multiple abilities that together constitute intelligence. Each intelligence is a separate and distinctive system of functioning, although these systems can interact with each other to produce what we see as intelligent performance. According to Gardner, the intelligences are:
	Linguistic intelligence
	Used to read a book; write a paper, a novel, or a poem; and understand spoken words

	Logical-mathematical intelligence
	Used to solve math problems or mathematical proofs, to balance checkbooks, and to reason logically

	Spatial intelligence
	Used to get from one place to another, to read a map, and to pack suitcases in the trunk of a car so that they all fit into a compact space

	Musical intelligence
	Used to sing a song, compose a sonata, play a trumpet, or even appreciate the structure of a piece of music

	Bodily-kinesthetic intelligence
	Used to dance, play basketball, run a mile, or throw a javelin

	Interpersonal intelligence
	Used to relate to other people, such as when we try to understand another person’s emotions or behavior

	Intrapersonal intelligence
	Used to understand ourselves – it is the basis for understanding who we are, what makes us operate the way we do, and how we can change ourselves, given the existing constraints on our abilities and our interests

	Naturalist intelligence
	Used to understand patterns in nature


Gardner’s view of the mind is modular, suggesting that different abilities can be isolated as emanating from distinct portions or modules of the brain. A key task of future research on intelligence is to isolate the portions of the brain responsible for each of these intelligences. Gardner has speculated as to what some of these locales may be, but solid, replicable empirical evidence for the reality of these separate intelligences has not yet emerged. Furthermore, the strict modularity of Gardner’s theory has been questioned (Nettelbeck & Young, 1996). Consider, for example, the phenomenon of preserved specific cognitive functioning in children who are autistic savants. Savants are individuals with severe social and cognitive deficits but at the same time with high levels of ability in a narrow domain. Skeptics of Gardner’s theory believe that such preservation fails as evidence for modular intelligences. The narrowly defined long-term memory skills and specific aptitudes of savants may not really be what we typically mean by “intelligent” (Nettelbeck & Young, 1996). In that case, there may be reason to call into question the intelligence of inflexible modules.

The Theory of Successful Intelligence
Whereas Gardner emphasizes the separateness of the various aspects of intelligence, Robert J. Sternberg (2003) emphasizes the extent to which they work together (Sternberg, 2011). According to the theory of successful intelligence (also known as the triarchic theory), intelligence exists to set and achieve meaningful goals in one’s life, given one’s cultural context. People do this by capitalizing on, or making the most of, their strengths, while simultaneously compensating for or correcting weaknesses. In other words, you figure out what you do well and make the most of it; and you find ways to get around the things you don’t do well, or try to make yourself better at these things.
Three abilities are key – creative, analytical, and practical. In recent years, Sternberg (2011) has added wisdom to the mix – using one’s abilities and knowledge in an ethical way in order to achieve a common good.
Sternberg and his colleagues performed a comprehensive study testing the validity of his theory and its utility in improving school performance. They predicted that matching students’ instruction and assessment to their abilities would lead to improved performance (Sternberg, Grigorenko et al., 1999). Students were chosen for one of five ability patterns: high only in analytical ability, high only in creative ability, high only in practical ability, high in all three abilities, or not high in any of the three abilities. Subsequently, students were assigned at random to one of four instructional groups. They emphasized either memory-based, analytical, creative, or practical learning. At the end of the study, the memory-based, analytical, creative, and practical achievement of all students was assessed through examinations.
Students who had been placed in an instructional condition that matched their strength in terms of pattern of ability outperformed mismatched students. Thus, the initial prediction of the study was confirmed. For example, a high-creative student being placed in an instructional condition that emphasized creative thinking outperformed a high-creative student being placed in an instructional condition that emphasized analytical thinking. Sternberg and his colleagues also have found that measuring successful intelligence can improve prediction of success in college (Sternberg, 2010, 2016).
Instructing students in ways that encourage them to use all of their analytic, creative, and practical abilities can result in improved school achievement for many students, without regard to their ability pattern (Grigorenko, Jarvin, & Sternberg, 2002; Sternberg, Torff, & Grigorenko, 1998), but not for all students (Sternberg, Jarvin et al., 2014). Apparently, teaching or something has been improving over time, because intelligence, at least as measured by IQ, has been rising.


The Flynn Effect
Intelligence is not fixed in stone. The best evidence that intelligence is not fixed comes from the work of James Flynn (2012). Flynn discovered that, during the twentieth century and around the world, IQs increased by roughly three points every ten years. That’s thirty points in just one century. You may ask how that is possible? Isn’t the average IQ always 100? Yes, it is. But remember how IQs are computed. They are computed by testing large numbers of people and looking at deviations from the average. As the years have gone by, it has gotten increasingly hard to get an average score. So a score of 130 in the year 1900 would have been a score of just 100 in the year 2000. In other words, levels of mental ability have increased over the years, perhaps due to better technology, education, nutrition, child-rearing, and who knows what else? In some countries, IQs are still increasing into the twenty-first century. Clearly, though, intelligence is not something that is fixed. It changes in people over time and even changes around the world over time.

Conclusions
Thinking about intelligence has come a long way since the days of Galton. Yet, some of the major issues still have not truly been resolved. What is intelligence? How is it best measured? Where in the brain is it located? In a short chapter such as this one, it has not been possible to touch on all the “hot” issues in the field, including group differences, heritability, and modifiability, among others. But it is clear that it is not a field where questions easily lend themselves to resolution. Today, more than a century after the publication of Spearman’s (1904) first major article on intelligence, questions are in much greater supply than answers. Indeed, if one looks back, perhaps one would be justified in saying that the greatest contributors to the intellectual history of the field have been those with the biggest and best questions, even if they did not have all the answers. Perhaps the next century will provide more of the answers that have eluded the field so far. But then, science is a game where, regardless of the field, progress is attained not so much by finding answers, but by continually asking better questions.


References
Ang, S., Van Dyne, L., & Tan, M. L. (Eds.). (2011). Cultural intelligence. In R. J. Sternberg & S. B. Kaufman (Eds.), Cambridge Handbook of Intelligence (pp. 582–602). New York: Cambridge University Press.
Atran, S. (1999). Itzaj Maya folkbiological taxonomy: Cognitive universals and cultural particulars. In D. L. Medin & S. Atran (Eds.), Folkbiology (pp. 119–213). Cambridge, MA: MIT Press.
Baltes, P. B., Dittmann-Kohli, F., & Dixon, R. A. (1984). New perspectives on the development of intelligence in adulthood: Toward a dual-process conception and a model of selective optimization with compensation. In P. B. Baltes & O. B. Brim Jr. (Eds.), Life-Span Development and Behavior (Vol. 6, pp. 33–76). New York: Academic Press.
Barnett, S. M., & Ceci, S. J. (2005). The role of transferable knowledge in intelligence. In R. J. Sternberg & J. E. Pretz (Eds.), Cognition and Intelligence (pp. 208–224). New York: Cambridge University Press.
Benisz, M., Dumont, R., & Willis, J. O. (2015). From psychometric testing to clinical assessment: Personalities, ideas, and events that shaped David Wechsler’s views of intelligence and its assessment. In S. Goldstein, D. Princiotta, & J. A. Naglieri (Eds.), Handbook of Intelligence (pp. 163–180). New York: Springer.
Binet, A., & Simon, T. (1916). The Development of Intelligence in Children. Translated by E. S. Kite. Baltimore, MD: Williams & Wilkins.
Blackwell, L. S., Trzesniewski, K. H., & Dweck, C. S. (2007). Implicit theories of intelligence predict achievement across an adolescent transition: A longitudinal study and an intervention. Child Development, 78, 246–263.
Boyatzis, R. E., Gaskin, J., & Wei, H. (2015). Emotional and social intelligence and behavior. In S. Goldstein, D. Princiotta, & J. A. Naglieri (Eds.), Handbook of Intelligence (pp. 243–262). New York: Springer.
Carraher, T. N., Carraher, D., & Schliemann, A. D. (1985). Mathematics in the streets and in the school. British Journal of Developmental Psychology, 3, 21–29.
Carroll, J. B. (1993). Human Cognitive Abilities: A Survey of Factor-Analytic Studies. New York: Cambridge University Press.
Cattell, R. B. (1971). Abilities: Their Structure, Growth, and Action. Boston: Houghton Mifflin.
Ceci, S. J., & Bronfenbrenner, U. (1985). Don’t forget to take the cupcakes out of the oven: Strategic time-monitoring, prospective memory and context. Child Development, 56, 175–190.
Ceci, S. J., & Roazzi, A. (1994). The effects of context on cognition: Postcards from Brazil. In R. J. Sternberg & R. K. Wagner (Eds.), Mind in Context: Interactionist Perspectives on Human Intelligence (pp. 74–101). New York: Cambridge University Press.
Coley, J. D., Medin, D. L., Proffitt, J. B., Lynch, E., & Atran, S. (1999). Inductive reasoning in folkbiological thought. In D. L. Medin & S. Atran (Eds.), Folkbiology (pp. 205–232). Cambridge, MA: MIT Press.
Colom, R., Rebollo, I., Palacios, A., Juan-Espinosa, M., & Kyllonen, P. C. (2004). Working memory is (almost) perfectly predicted by g. Intelligence, 32, 277–296.
Conway, A. R. A., Getz, S. J., Macnamara, B., & Engel de Abreu, P. M. J. (2011). Working memory and intelligence. In R. J. Sternberg & S. B. Kaufman (Eds.), Cambridge Handbook of Intelligence (pp. 394–418). New York: Cambridge University Press.
Daneman, M., & Carpenter, P. A. (1983). Individual differences in integrating information between and within sentences. Journal of Experimental Psychology: Learning, Memory, and Cognition, 9, 561–583.
Deary, I. J., Johnson, W., & Houlihan, L. M. (2009). Genetic foundations of human intelligence. Human Genetics, 126, 215–232.
Dweck, C. S. (2007). Mindset: The New Psychology of Success. New York: Ballantine Books.
Flynn, J. R. (2012). Are We Getting Smarter? Rising IQ in the Twenty-First Century. New York: Cambridge University Press.
Galton, F. (1883). Inquiries into Human Faculty and Its Development. London: Macmillan.
Gardner, H. (2011). Frames of Mind: The Theory of Multiple Intelligences. New York: Basic Books.
Gladwin, T. (1970). East Is a Big Bird. Cambridge, MA: Harvard University Press.
Goleman, D. (1995). Emotional Intelligence. New York: Bantam Books.
Goleman, D. (1998). Working with Emotional Intelligence. New York: Bantam Books.
Goleman, D. (2007). Social Intelligence. New York: Bantam Books.
Greenfield, P. M. (1997). You can’t take it with you: Why abilities assessments don’t cross cultures. American Psychologist, 52, 1115–1124.
Grigorenko, E. L., Geissler, P. W., Prince, R., Okatcha, F., Nokes, C., Kenny, D. A., Bundy, D. A., & Sternberg, R. J. (2001). The organization of Luo conceptions of intelligence: A study of implicit theories in a Kenyan village. International Journal of Behavioral Development, 25, 367–378.
Grigorenko, E. L., Jarvin, L., & Sternberg, R. J. (2002). School–based tests of the triarchic theory of intelligence: Three settings, three samples, three syllabi. Contemporary Educational Psychology, 27, 167–208.
Guilford, J. P. (1967). The Nature of Human Intelligence. New York: McGraw-Hill.
Haier, R. J., & Jung, R. E. (2007). Beautiful minds (i.e., brains) and the neural basis of intelligence. Behavioral and Brain Sciences, 30, 174–178.
Haier, R. J., Siegel, B., Tang, C., Abel, L., & Buchsbaum, M. S. (1992). Intelligence and changes in regional cerebral glucose metabolic rate following learning. Intelligence, 16, 415–426.
Hambrick D. Z., Kane, M. J., & Engle, R. W. (2005). The role of working memory in higher-level cognition. In R. J. Sternberg & J. E. Pretz (Eds.), Cognition and Intelligence (pp. 104–121). New York: Cambridge University Press.
Helms-Lorenz, M., Van de Vijver, F. J. R., & Poortinga, Y. H. (2003). Cross-cultural differences in cognitive performance and Spearman’s hypothesis: g or c? Intelligence, 31, 9–29.
Horn, J. L., & Knapp, J. R. (1973). On the subjective character of Guilford’s structure-of-intellect model. Psychological Bulletin, 80, 33–43.
Hunt, E. B. (1978). Mechanics of verbal ability. Psychological Review, 85, 109–130.
Hunt, E. B. (1980). Intelligence as an information-processing concept. British Journal of Psychology, 71, 449–474.
Jensen, A. R. (1982). The chronometry of intelligence. In R. J. Sternberg (Ed.), Advances in the Psychology of Human Intelligence (Vol. 1, pp. 255–310). Hillsdale, NJ: Lawrence Erlbaum.
Jung, R. E., & Haier, R. J. (2007). The parieto-frontal integration theory (P-FIT) of intelligence: Converging neuroimaging evidence. Behavioral and Brain Sciences, 30, 135–154.
Kihlstrom, J. F., & Cantor, N. (2000). Social intelligence. In R. J. Sternberg (Ed.), Handbook of Intelligence (pp. 359–379). New York: Cambridge University Press.
Lehman, D. R., Chiu, C. Y. P., & Schaller, M. (2004). Psychology and culture. Annual Review of Psychology, 55, 689–714.
Lohman, D. F., & Lakin, J. M. (2011). Intelligence and reasoning. In R. J. Sternberg & S. B. Kaufman (Eds.), Cambridge Handbook of Intelligence (pp. 419–441). New York: Cambridge University Press.
Luria, A. R. (1973). The Working Brain. New York: Basic Books.
Luria, A. R. (1976). Cognitive Development: Its Cultural and Social Foundations. Cambridge, MA: Harvard University Press.
Luria, A. R. (1980). Higher Cortical Functions in Man (2nd ed.). New York: Basic Books.
Mandelman, S. D., & Grigorenko E. L. (2011). Intelligence: Genes, environments, and their interactions. In R. J. Sternberg & S. B. Kaufman (Eds.), Cambridge Handbook of Intelligence (pp. 85–106). New York: Cambridge University Press.
Markus, H. R., & Conner, A. (2014). Clash! How to Survive in a Multicultural World. New York: Plume.
Markus, H. R., & Kitayama, S. (1991). Culture and the self: Implications for cognition, emotion, and motivation. Psychological Review, 98, 224–253.
Mayer, J. D., Salovey, P., Caruso, D. R., & Cherkasskiy, L. (2011). Emotional intelligence. In R. J. Sternberg & S. Kaufman (Eds.), Cambridge Handbook of Intelligence (pp. 528–549). New York: Cambridge University Press.
Medin, D. L., & Atran, S. (Eds.) (1999). Folkbiology. Cambridge, MA: MIT Press.
Mulholland, T. M., Pellegrino, J. W., & Glaser, R. (1980). Components of geometric analogy solution. Cognitive Psychology, 12, 252–284.
Neçka, E., & Orzechowski, J. (2005). Higher-order cognition and intelligence. In R. J. Sternberg & J. E. Pretz (Eds.), Cognition and Intelligence (pp. 122–141). New York: Cambridge University Press.
Nettelbeck, T., & Young, R. (1996). Intelligence and savant syndrome: Is the whole greater than the sum of the fragments? Intelligence, 22, 49–67.
Neubauer, A. C., & Fink, A. (2005). Basic information processing and the psychophysiology of intelligence. In R. J. Sternberg & J. E. Pretz (Eds.), Cognition and Intelligence (pp. 68–87). New York: Cambridge University Press.
Neubauer, A. C., & Fink, A. (2009). Intelligence and neural efficiency: Measures of brain activation versus measures of functional connectivity in the brain. Neuroscience and Biobehavioral Reviews, 33, 1004–1023.
Nisbett, R. E. (2003). The Geography of Thought. New York: Free Press.
Nisbett, R. E., & Masuda, T. (2003). Culture and point of view. PNAS, 100, 11163–11170.
Nisbett, R. E., & Miyamoto, Y. (2005). The influence of culture: Holistic versus analytic perception. Trends in Cognitive Science, 9, 467–473.
Okagaki, L., & Sternberg, R. J. (1993). Parental beliefs and children’s school performance. Child Development, 64, 36–56.
Pellegrino, J. W., & Glaser, R. (1979). Cognitive correlates and components in the analysis of individual differences. Intelligence, 3, 187–215.
Piaget, J. (1972). The Psychology of Intelligence. Totowa, NJ: Littlefield, Adams.
Plomin, R., DeFries, J. C., Knopik, V. S., & Neiderhiser, J. M. (2012). Behavioral Genetics (6th ed.). New York: Worth.
Roid, G. H. (2003). Stanford-Binet Intelligence Scales, Fifth Edition: Technical Manual. Itasca, IL: Riverside.
Schliemann, A. D., & Magalhües, V. P. (1990). Proportional reasoning: From shops, to kitchens, laboratories, and, hopefully, schools. Proceedings of the Fourteenth International Conference for the Psychology of Mathematics Education. Oaxtepec, Mexico.
Spearman, C. (1904). “General intelligence,” objectively determined and measured. American Journal of Psychology, 15, 201–293.
Spearman, C. (1923). The Nature of Intelligence and the Principles of Cognition. London: Macmillan.
Spearman, C. (1927). The Abilities of Man. London: Macmillan.
Stern, W. (1912). Psychologische Methoden der Intelligenz-Prüfung. Leipzig: Barth.
Sternberg, R. J. (1977). Intelligence, Information Processing, and Analogical Reasoning: The Componential Analysis of Human Abilities. Hillsdale, NJ: Lawrence Erlbaum.
Sternberg, R. J. (1983). Components of human intelligence. Cognition, 15, 1–48.
Sternberg, R. J. (1985a). Beyond IQ: A Triarchic Theory of Human Intelligence. New York: Cambridge University Press.
Sternberg, R. J. (1985b). Implicit theories of intelligence, creativity, and wisdom. Journal of Personality and Social Psychology, 49, 607–627.
Sternberg, R. J. (1990). Metaphors of Mind. New York: Cambridge University Press.
Sternberg, R. J. (2003). Wisdom, Intelligence, and Creativity Synthesized. New York: Cambridge University Press.
Sternberg, R. J. (2004). Culture and intelligence. American Psychologist, 59, 325–338.
Sternberg, R. J. (2010). College Admissions for the 21st Century. Cambridge, MA: Harvard University Press.
Sternberg, R. J. (2011). The theory of successful intelligence. In R. J. Sternberg & S. K. Kaufman (Eds.), Cambridge Handbook of Intelligence (pp. 504–527). New York: Cambridge University Press.
Sternberg, R. J. (2016). What Universities Can Be. Ithaca, NY: Cornell University Press.
Sternberg, R. J., Conway, B. E., Ketron, J. L., & Bernstein, M. (1981). People’s conceptions of intelligence. Journal of Personality and Social Psychology, 41, 37–55.
Sternberg, R. J., & Grigorenko, E. L. (Eds.) (2002). The General Factor of Intelligence: How General Is It? New York: Psychology Press.
Sternberg, R. J., & Grigorenko, E. L. (2007). Ability testing across cultures. In L. Suzuki (Ed.), Handbook of Multicultural Assessment (3rd ed.) (pp. 449–470). New York: Jossey Bass.
Sternberg, R. J., Grigorenko, E. L., Ferrari, M., & Clinkenbeard, P. (1999). A triarchic analysis of an aptitude–treatment interaction. European Journal of Psychological Assessment, 15, 1–11.
Sternberg, R. J., Jarvin, L., Birney, D., Naples, A., Stemler, S., Newman, T., Otterbach, R., Randi, J., & Grigorenko, E. L. (2014). Testing the theory of successful intelligence in teaching grade 4 language arts, mathematics, and science. Journal of Educational Psychology, 106, 881–899.
Sternberg, R. J., Nokes, K., Geissler, P. W., Prince, R., Okatcha, F., Bundy, D. A., & Grigorenko, E. L. (2001). The relationship between academic and practical intelligence: A case study in Kenya. Intelligence, 29, 401–418.
Sternberg, R. J., & Smith, C. (1985). Social intelligence and decoding skills in nonverbal communication. Social Cognition, 2, 168–192.
Sternberg, R. J., Torff, B., & Grigorenko, E. L. (1998). Teaching triarchically improves school achievement. Journal of Educational Psychology, 90, 374–384.
Thomson, G. H. (1916). A hierarchy without a general factor. British Journal of Psychology, 1904–1920, 8, 271–281.
Thorndike, E. L. (1911). Animal Intelligence: Experimental Studies. New York: Macmillan.
Thurstone, L. L. (1924). The Nature of Intelligence. London: Kegan Paul, Trench, Trubner & Co.
Thurstone, L. L. (1938). Primary Mental Abilities. Chicago: University of Chicago Press.
Turner, M. L., & Engle, R. W. (1989). Is working-memory capacity task dependent? Journal of Memory and Language, 28, 127–154.
Vernon, P. E. (1950). The Structure of Human Abilities. London: Methuen.
Wagner, D. A. (1978). Memories of Morocco: The influence of age, schooling, and environment on memory. Cognitive Psychology, 10, 1–28.
Wechsler, D. (2002). Wechsler Preschool and Primary Scale of Intelligence (3rd ed.). San Antonio, TX: Psychological Corporation.
Wechsler, D. (2003). Wechsler Intelligence Scale for Children—fourth edition. San Antonio, TX: Pearson.
Wechsler, D. (2008). Wechsler Adult Intelligence Scale—fourth edition. San Antonio, TX: Pearson.
Wissler, C. D. (1901). The correlation of mental and physical tests. Psychological Review, Monograph Supplements, 3(6), 1–162.
Yang, S., & Sternberg, R. J. (1997). Taiwanese Chinese people’s conceptions of intelligence. Intelligence, 25, 21–36.


11 Development
Jeremy Burman
The challenge of writing an intellectual history of development is that – in the twentieth century, which is to say the period during which Modern Psychology underwent its major growth spurt (esp. after World War II, when B. Fred Skinner (1904–1990) and Jean Piaget (1896–1980 dominated)1 – development, generally, played second-fiddle to evolution. The result is that the developmental discourse has lately been primarily an evolutionary one: discussions of natural change in humans have been tilted toward the maturation and shaping of inherited traits, rather than the construction of novelties constrained by interactions between biology and context.2 In other words, recent psychological thinking about development has been informed by the manufactured dichotomy of nature versus nurture when instead we might have been thinking in terms of nature and nurture.3
This dominance of evolution over development is most obvious in the history of biology. Indeed, recent scholarship has shown that the leaders of the modern synthesis of Darwinian natural selection with Mendelian particulate inheritance also worked actively to suppress serious considerations of development (see esp. Amundson, 2005).4 The effect of this was to shift the focus from individuals to populations: the primary discourse in biology ceased to be about organisms or even groups of organisms, or their ecologies, and instead came to focus on probabilistic distributions of genes in populations.
Genes were thus taken out of their contexts, in the synthesized theory, and attributed with causal powers separate from those contexts. The norms of science then also followed suit: gene-talk was deemed scientific, in the biological discourse, and all else was dismissed.5 This in turn meant that the new synthesis expected by contemporary biologists to extend and expand the modern synthesis, known colloquially as “evo-devo,” was delayed in its emergence (Carroll, 2005; Laubichler & Maeinschein, 2007). It is certainly coming, however, because it turns out genes alone can’t accomplish everything the dominant theory has demanded of them (Sapp, 1987, 2003; see also Moore, 2015).
The impact of this on psychology, as metatheory, is difficult to assess in full. Yet oversimplifying is easy: psychologists in the twentieth century often considered the base units of stimulus–reactions and temperament to be innate, with observed developmental changes treated as little more than the consequence of an experience-linked maturational sequence that shapes inherited reflexes in different ways to produce different variations on the same theme. Development was therefore not considered causal in the same way as inheritance. Studying different age groups instead became a way to assess variability in the expression of inherited traits, and especially of shifted timings (often interpreted in the psychological discourse as reflecting reduced or precocious intelligence), rather than the means to uncover fundamental processes of construction.
This is not to say, however, that nobody was ever concerned with such things. That is clearly not the case: the recent turn toward evo-devo has raised the profiles of several scholars who were once dismissed as dissidents (esp. as “Lamarckians” or “neo-Lamarckians”). In biology, for example, Conrad Hal Waddington (1905–1975) is now celebrated as a “revolutionary” and “pioneer” who was “ahead of his time” (Jamniczky et al., 2010, p. 553; see also Laubichler & Hall, 2008; Slack, 2002). And we can predict that psychologists with related evolutionary-developmental interests will soon receive similar treatment: Piaget for instance, whom Waddington (1975) cited,6 but also – more recently – Gilbert Gottlieb (1929–2006), who is already considered a “pioneer” of the narrower field of developmental psychobiology (e.g., Bateson & Logan, 2007).7
In addition, however, I propose that such attributions sometimes say more about the receiving audience than they do about the original source. This is because historical subjects are often reinterpreted when the present perspective changes. Thus, for example, the work of Arnold Gesell (1880–1961) is today considered exemplary of the maturationist perspective. (Hence, the normative “Gesell Developmental Schedules,” see Ball, 1977.) Yet this fundamental tenet of introductory textbooks – not only in developmental psychology, but also in pediatrics – is now being questioned and complexified (e.g., Dalton, 2005). And the very fact of these reinterpretations is very interesting, historiographically (see also Wozniak, 2005). As a result, what concerns me here is the reverse of celebration: what I have elsewhere called “the neglect of the foreign invisible” (Burman, 2015).
On Method: Identify and Investigate Neglected Invisibles
The goal in identifying neglected invisibles is not to lament their neglect, but to investigate it (see also Burman, Guida, & Nicolas, 2015). In this case, with the history of development under evolution, that approach applies especially nicely. The biology-talk is a bit difficult, of course, since that is already itself foreign to most psychologists. But the rhetorical structure is at least something with which historians of psychology should already be familiar: the relationship between development and evolution in biology, especially after the midpoint of the twentieth century,8 has been characterized in much the same way as that between applied psychology and experimental psychology at the start of the twentieth century.
Indeed, it is now well-understood that Edwin G. Boring (1886–1968) intervened – over Lewis Terman’s (1877–1956) explicit objections – and pushed early modern psychologists’ view of scientific psychology away from application to reinforce experimentation (O’Donnell, 1979). His textbook, A History of Experimental Psychology (Boring, 1929, 1950), was then so influential that it changed the entire discipline: it provided a solid and unambiguous foundation on which to build the science we have today. This then redistributed funding and top talent, and generally restructured psychologists’ norms and values (see, e.g., Teo, 2013b). For something similar to have happened in other academic areas should therefore be no surprise.9 Indeed, the recognition that such things have happened should be exciting: there’s a huge amount for historians to investigate, most of which we can’t presently see, but much of which also has great relevance to contemporary thought and practice.
Of course, there’s also a further point of interest here. The scholarship describing the effect of Boring’s intervention on the future of psychology has been instrumental in the emergence of the history of psychology as a specialty within psychology. In particular, what Boring did has since been labelled by so-called New Historians as being normatively bad: he wrote a biased history, in the sense that he was driven by his proexperimental agenda to present evidence in a particular way that aligned with his stance in a dispute regarding disciplinary politics (Kelly, 1981). And that’s just not how we do things now (following Furumoto, 1989; Young, 1966; see also Brock, 2017). But we can indeed learn from his impact: Boring’s history constructed the subject we now take for granted (cf. Danziger, 1990).
In short, therefore, the idea here – in identifying a neglected foreign invisible, then seeking to make visible what can not be seen10 – is to flip Boring on his head. At the same time, however, I aim to proceed in a way that contemporary historians will accept. Thus: if we recognize that the present perspective is biased by disciplinary politics, then we can look for what’s missing from our histories in the primary sources that informed them (cf. Harris, 1997; Rutherford, 2015; also Burman, 2017). Of course, the goal is still to have an impact. The result is then consistent with the way historians of biology see their contributions to contemporary biology: not as antiquarianism, but rather as deeply relevant to science (e.g., Maeinschein, Laubichler, & Loettgers, 2008; Peterson, 2016). The primary methodological virtue is therefore contextualism, rather than historicism in a strict sense. And demonstrating that is the purpose of this chapter: by placing a relevant history in context, intellectual historians can contribute to contemporary science without falling prey to presentist cherry-picking.

My Target: Piaget’s Hazardous Hypotheses
In what follows, I focus on the most-neglected aspect of Piaget’s late theory. He described this as his “hazardous hypotheses” (Piaget, 1980, p. 113).11 These represent a generalization of his earlier stage theory of child development: why children’s reasoning begins with sensorimotor exploration (touch and movement) before it becomes concrete (object-driven) and then only later formal (applying to imaginary objects). But before getting to those details, we must also consider a crucial historiographical question: why should any scientific hypothesis be hazardous to someone of even Piaget’s stature?
Briefly: Piaget’s late hypotheses breached the boundaries of what was then considered normal. Not only did he posit that the same general constructive process is responsible for both evolutionary and developmental change, but he also suggested that chance plays only a marginal causal role. This was in direct conflict with the dominant theory of natural change advanced within biology and then imposed on other disciplines (which he dismissed as “mutationism”). Piaget then distanced himself further from the modern synthesis by arguing that neither evolution nor development is random or blind – because organisms don’t respond to pressures randomly or blindly. He also proposed to unify discussions of change at the individual level with those of change at the level of populations, for unknowing and knowing biological organisms alike. And he did this by leveraging a concept that had long-ago been ejected from biology: a form of Vitalism influenced by Piaget’s (1914) earliest adolescent readings of Auguste Sabatier (1839–1901) and Henri Bergson (1859–1941), then later updated, which he came to call “equilibration” (see Burman, 2016; Gallagher, 1977; Moessinger, 1978).
In his psychological theorizing, Piaget had limited the role of equilibration to serving as the engine underlying the stages of cognitive development. This was then typically paired with assimilation and accommodation: the processes of bringing stimuli in for interpretation, and of changing the structures through which those stimuli are interpreted when stimuli and structure disagree (discussed by e.g., Piaget, 1962; Piaget & Inhelder, 1969b). But in the mid-1960s, he also – as he put it – “began to doubt the existence of stages” (in Piaget & Garcia, 1974, p. ix). So he reworked his theoretical approach, and updated the logical and biological metatheory informing it (see Burman, 2013, 2016). He constructed new arguments using a combination of intellectual history and philosophical argumentation (Piaget, 1971a, 1979, 1980). Then he clarified the means of equilibration’s operation in psychology (Piaget, 1970, 1985, 2001). And he extended it to explain how scientific knowledge develops too (Piaget, 1967; Piaget & Garcia, 1989).
The hazardous hypotheses themselves were tied up with a series of biological conjectures. These are explained most directly in a book entitled Adaptation and Intelligence. Thus, for example, Piaget (1980) asserted: “evolutionary transformations of adaptive significance (not, therefore, just any mutation) are closely bound up with new patterns of behavior” (p. 113). He also observed that form and function are highly correlated: “Fishes swim, birds fly, and man himself owes a good deal of his intelligence to his hands” (p. 113). He then offered a chicken-and-egg problem: “Must we accept … that all these specialized organs were formed independently from the patterns of behavior that they subsequently entailed?” (p. 114). Or, to put the problem slightly differently: in causing the origin of new species, could behavioural change precede natural-selective change? Examining our natural history suggested, to Piaget, that this was indeed the case. In one of his more vivid illustrations, he reminds the reader that fish once moved from the water to the land, incontrovertibly, and that they therefore did something new – very clearly and unambiguously – relative to their prior evolutionary history (p. 115). It’s this novelty that then had to be explained.
This was foreign, and so neglected, because it was in conflict with the dominant scientific view: according to the modern synthesis, it is mutations in genes (genotype) that cause changes in bodies (phenotype) that in turn enable the colonization of new territories (adaptive radiation) and divergence through natural selection (speciation). But Piaget (1980) wanted to go the other way: “constructive conduct” (p. 114). And his biological experiments seemed to support the exploration of that possibility: there was more variation in phenotype than there should have been, given the dominant theory, and these variations could enable a different kind of selection at higher levels than those of the genes (Piaget, 1965, 1966). These could then enable phenotypical changes, in adults, that might mimic the effects of genetic mutations before the actual existence of those mutations. Normal natural selection could also then cause those higher-level changes to become fixed in a lower-level evolutionary sense: evolution preceded by behavioural change, and enabled by previously unaccepted developmental plasticity.
This plasticity is now recognized to be an important driver of evolutionary change (West-Eberhard, 2003).12 But such proposals have also only recently become acceptable as science (Piatelli-Palmarini, in press). Decades before, Piaget’s attempts were dismissed (Piattelli-Palmarini, 1980, 1994). His biologizing also didn’t fit with psychologists’ view of him as a psychologist (Messerly, 1996, 2009; also Ratcliff & Burman, 2017). So the related aspects of his late theory have remained beyond the boundaries of our contemporary understanding, despite attempts to explain subsequent advances on the well-known earlier stage-theoretic contributions to psychology (e.g., Beilin, 1992a, 1992b; Burman, 2013, 2016; Campbell, 2001, 2009, in press; Davidson, 1988). In short: what is most neglected of Piaget’s late theory is the fundamental process that unifies evolution and development in the domains of both biology and knowledge – for individuals and groups. Or rather, if you’ll forgive me the coining of a term, it informs a still-broader new synthesis: evo-devo/psych-know (extending Jablonka & Lamb, 2014).

Piaget’s Inheritance from Baldwin
The way in which Piaget developed his generalized view of the process of equilibration involved an engagement with over a hundred years of scholarship: a massive review of material he might use to inform his argument. However, his primary influence in this who is known to contemporary audiences was James Mark Baldwin (1861–1934).13 Conveniently, Baldwin is also well-known to both psychologists and biologists (see Broughton, 1981; Richards, 1987, pp. 451–503; Valsiner & van der Veer, 2000, pp. 138–176; Wozniak, 2009). So that’s an ideal place to start.
Baldwinian Selection
Baldwin’s arguments preceded the modern synthesis of Darwin with Mendel that now dominates the biological discourse. His goal was instead to provide a mechanism to fit in the space between Darwinian and Lamarckian theory, but in terms acceptable to Darwinians. He called this “a new factor in evolution” (Baldwin, 1896a, 1896b). The proposal was also necessary because biologist August Weismann (1834–1914) had recently shown that the Lamarckian individualistic view was untenable: only germ cells (sperm and egg) carry information into the next generation, and no amount of determination to change the body could have any direct import (Weismann, 1889).
For psychology, and for social scientists interested in finding an evolutionary role for action and learning, Weismann’s findings were problematic: they subjugated the possibilities for future generations to the whims of history, random chance, and the outcomes of competitions far above the level of individual effort (Cravens & Burnham, 1971).14 They also drew a much sharper line than had existed before between “inherited” and “acquired” behaviours (Johnston, 1995). From the perspective of contemporary biology, however, it was foundational.
Weismann’s work was so important in setting biology on its current track that it is today considered the origin of what later became the modern synthesis between Darwin and Mendel (Sapp, 2003, pp. 68–69, 92–94). Indeed, even before this had been solidified as doctrine, Piaget (1993) recognized “Weismannism” as a “neo-Darwinist” hypothesis (p. 40). From this perspective, too, Baldwin’s proposals have always been at least a bit unorthodox: in responding to Weismann with a new factor, Baldwin set himself apart from what soon afterward became the mainstream. But what had he proposed? Briefly put: that development can alter evolutionary trajectories.
Baldwin’s papers presenting his “new factor” synthesized a series of earlier comments into a single short and coherent narrative. He also began by asking a simple question, which contemporary readers will recognize as also having been of interest to Piaget: “What is the method of the individual’s growth and adaptation?” (Baldwin, 1896a, p. 444). He then explained what he meant by this, and gave the sought-after solution a name:
Looked at functionally, we see that the organism manages somehow to accommodate itself to conditions which are favourable, to repeat movements which are adaptive, and so to grow by the principle of use. This involves some sort of selection, from the actual ontogenetic variations, of certain ones – certain functions, etc. Certain other possible and actual functions and structures decay from disuse. Whatever the method of doing this may be, we may simply … apply the phrase, “Organic Selection,” to the organism’s behavior in acquiring new modes or modifications of adaptive function with its influence of structure.
(Baldwin, 1896a, p. 444)

In other words, the organism makes “selections” of the causes of its own future actions. Some of these lead to good results, and it is beneficial – in a Darwinian sense – that those couplings between actions-and-results should be repeatable. So the organism selects them more often. The resulting mechanism is then “new,” however, because this “selection” is not made across generations.
Every individual in the population performs this new kind of selection in their own unique situation. In this way, they accommodate themselves to their local situation. The result seems Lamarckian because the proposed factor requires only use and disuse. But it is also compatible with Darwinian theory because such a facility could easily have arisen through natural selection: inherited capacities produce both relevant and irrelevant outcomes, and organisms will derive advantages by being able to select the relevant causes of those successful outcomes.
Still, though, the choice of name wasn’t clear about this. It was therefore soon after renamed “functional selection” (see e.g., Baldwin, 1902, pp. 94, 165–167; 1909, pp. 15–20). Thus, selections are made – naturally, and without outside intervention – in favour of functions that fulfil a need, regardless of their cause. This renamed form of the argument is then also more obviously compatible with the later turn by evolutionary theorists toward genes, even while it applies more broadly than just to particulate inheritance. To wit: if it works, use it (cf. Gould & Vrba, 1982, on “exaptation”; see also Gould, 1991; Lloyd & Gould, 2017).

Circular Process
Baldwin’s first paper didn’t provide a mechanism for how this new form of selection might occur. Instead, his argument was grounded in an assumption: “we simply assume what everyone admits in some form, [namely] that such adaptations of function – ‘accommodations’ the psychologist calls them … – do occur” (Baldwin, 1896a, p. 444; emphasis as in the original). The means by which this might happen was then proposed after reviewing the myriad observations this assumed factor would need to address. That came in the second paper, and he called it the “circular reaction” (Baldwin, 1896b, p. 543).
The circular reaction is not only recursive, but it is also explicitly Vitalist: it is a property of life itself that living things move toward “the good,” and away from “the bad.” This alone is sufficient to drive a kind of change, as Baldwin (1896b) explained: “These [movements] then give renewed pleasure, excite pleasurable associations, and again stimulate the attention and by these influences the adaptive movements thus struck are selected and held as permanent acquisitions” (p. 543; his emphasis). The resulting learning could in turn drive evolutionary change in ways that further reinforce this kind of movement, setting up an evolutionary trajectory for ever-increasing acuity in functional selection:
The intelligent use of phylogenetic [evolutionary] variations for functional purposes [for “the good”] in the way indicated, puts a premium on variations which can be so used, and thus sets phylogenetic progress in directions of constantly improved mental endowment. The circular reaction which is the method of intelligent adaptations is liable to variation in a series of complex ways which represent phylogenetically the development of the mental functions known as memory, imagination, conception, thought, etc. We thus reach a phylogeny of mind which proceeds in the direction set by the ontogeny of mind.
(p. 547; his emphasis)

This, however, isn’t simply a justification for a role to be played by psychology in evolutionary biology. It is also a deeply biological argument.
The functional selection of even minimally cognitive abilities returns a (formerly dismissed and previously Lamarckian) direction to evolution and development: toward the good, the interpretation of which is in turn afforded by each organism’s orientation in the moment. Organisms then explore new environments according to their preferences, and the descendants of those which survive these explorations undergo evolutionary change in ways that are in line with the causes of those preferences – including learned behaviours.
This is an important leap forward, theoretically, especially in terms of finding a place for psychologists alongside biology at the top of the scientific hierarchy. Yet he continued. And the result was a reversal of the biogenetic law famously espoused by Ernst Haeckel (1834–1919), who now has the reputation as the preeminent Continental populariser of Darwinian ideas (Richards, 2008). In other words, Baldwin’s new factor reversed Haeckelian recapitulation of evolution in development while at the same simplifying the explanation of natural change. As he put it:
We thus reach a phylogeny of mind [evolution of mental abilities] which proceeds in the direction set by the ontogeny of mind [including child development], just as on the organic side the phylogeny of the organism [evolutionary biology] gets its determinate direction from the organism’s ontogenetic adaptations [embryological and developmental change]. And since it is the one principle of Organic Selection [Functional Selection] working by the same functions to set the direction of both phylogenies, the physical and the mental, the two developments are not two, but one.
(Baldwin, 1896b, p. 547)

Thus, physical change and mental change can be understood as being driven by the same circular mechanism. But developmental change need not recapitulate the evolutionary history of the species.15 Rather, development – especially the further development of intellectual capacities – foreshadows evolution’s future advances by opening up new territories in which different inherited structures can become functional, used, and selected-for.
This role for psychology in evolution bears repeating in different terms, because Baldwinian selection is often presented by biologists as a shield against the neo-Darwinian pressures that would otherwise be responsible for the production of novel forms following the mutation of genes. (This is also referred to as “masking,” see e.g., Deacon, 2003, p. 92; 2005, pp. 110, 113.) Briefly, then: genetic predispositions are inherited, but these only become functional in specific situations and contexts (cf. Gould & Lewontin, 1979, on spandrels). Because vital movement is then also always toward “the good,” according to the organism’s perspective in the moment, different predispositions provide different benefits according to where that organism finds itself. And this opens up new possibilities for further exploration at the individual level, which can in turn prompt population-change at the group level: explorers have babies that have babies, in that new territory, and nonexplorers don’t (because they’re not there).


Genetic Can Refer to the Genesis of Novel Forms, Not Just to Genes
The circular reaction will be familiar to those who have only read Piaget (esp. 1952, 1954, 1962). Yet this is too specific an inheritance, and Piaget’s version was – for most of his career – much narrower than Baldwin’s (which extended even to aesthetics). Indeed, in reflecting later on Baldwin’s influence, Piaget (1982) said that he considered “the global idea of genesis” (p. 83) to be the most important among the senior man’s influences. And because both authors found themselves outside of the dominant biological theory, this is what they both meant by the term genetic. This is then also in turn why their writings are broader than the contemporary evolutionary epistemologies proposed and espoused since the modern synthesis: neither Baldwin nor Piaget was concerned with the application of “blind variation and selective retention” as a metatheoretical method, but instead were interested in the growth of knowledge as a natural extension of human development itself (see discussion by Apostel, 1987; Hooker, 1994; Kesselring, 1994; Vonèche, 1985). And both offered similar processes to explain that growth.
Circular Becomes Cybernetic
The circular reaction was, for both Baldwin and Piaget, the general engine of adaptation. However, the historian must assume change as a function of method; to do otherwise is now considered “ignorant” (Teo, 2013a, p. 842). Knowing this, we must look for it. And so we find it in the later works that I find especially interesting: the version of Baldwin’s circular reaction that Piaget used in his late theory was provided by Waddington, whom Piaget appreciated especially for his “cybernetic approach” (Piaget, 1979, p. 47; also Piaget, 1971b, p. 93; 1971d, p. 50).
Waddington’s cybernetics are discussed across multiple volumes (see esp. his 1977). However, the version that Piaget chose to cite in the discussions of his hazardous hypotheses was presented in The Strategy of the Genes; in the same chapter, in fact, in which Waddington (1957) explained his now-famous epigenetic landscape, which he entitled “the cybernetics of development” (pp. 11–58).
Both of these concepts – epigenetics and cybernetics – are tied together, in Waddington’s discussion that Piaget cited, and thus one cannot be considered without the other. Contemporary discussions typically omit the cybernetic aspects, however, so this aspect of the history of development under evolution can also be considered a neglected invisible.16 And because Waddington showed clearly how the modern synthesis needs to be updated to include development, providing a review is consistent with my goal of contextualizing the extended new synthesis that’s coming. So I will go through the relevant material in more detail than I might otherwise for something that’s better-understood.
The chapter begins with a very simple discussion of development, in its embryological form, picking up from Weismann and starting with the process whereby a fertilized egg differentiates into distinct parts: “regionalisation” (p. 11). Once separated, these parts begin to change in character: “histogenesis” (p. 11) or, alternatively, “physiogenesis” (p. 12). And then these cell lines become recognizable as body-parts, which continue to develop: “morphogenesis” (p. 11). In other words, a set of undifferentiated cells of shared origins grows into separate specialized cells, organs, and eventually into a single body composed of many distinct and yet interrelated parts. Thus, collectively, these processes are describable as “individuation” (p. 13). The challenge is then to explain how the obvious and easily observable discontinuities emerge. This is the realm of epigenetics (pp. 13–14). And its fundamental problem is akin to that of genetics; namely, that of explaining speciation as the emergence of novelty (p. 14).
The first challenge in addressing this fundamental problem, in embryology, is that of resource-allocation: if genes are to produce their functional substances (proteins), then these substances must be formed of raw materials. The rate at which production can occur, at different sites in the cell nucleus, is then a function of competition with other production processes and also of the concentration of these raw materials (p. 16). The future state of production is therefore driven not only by an initial inheritance,17 but also by all production past and present. Modelling this change during development then requires the recognition of “a ‘feed-back’ mechanism” (p. 17) such that those organs better able to acquire resources from the cellular environment will also be better able to compete for those resources in the future. And this in turn leads to an “exaggeration of initial differences” (pp. 16, 19).
The second challenge is that of “canalised paths” (p. 19). This reflects the observation that organ development can be perturbed, even dramatically, and yet still produce functional outcomes. In other words, there seems to be some sort of regulatory compensation at work. And its degree varies, such that some organisms can be pushed further than others – to the point of a threshold – before there are major functional consequences downstream (p. 20). Here, though, Waddington lamented the lack of precise mathematical tools to describe these processes formally (pp. 22–23). But he cited Ross Ashby (1903–1972) as a potential source, who is today recognized as a pioneer of cybernetics.18 However, he also pointed to Ludwig von Bertalanffy (1901–1972) for the application of such maths to the “open systems” (p. 24) found in biology.19 It is then in this sense that Waddington meant the phrase “developmental pathways” (p. 26).
A developmental pathway, for Waddington, is an abstraction from a multidimensional surface in “phase space” (p. 27).20 It is this that then affords the meaning of his famous illustration of the “epigenetic landscape” (p. 29). He illustrated this with a three-dimensional drawing, in which an organismic marble can be seen following different developmental paths. Briefly: the marble can follow only certain paths and end up with a functional set of organs, but these paths are also themselves regulative: “if while the system is moving along a certain trajectory it is pushed slightly out of its course it will tend to compensate for this disturbance and to reach eventually the same end state as it would normally have done” (p. 30).
Of course, this was not intended to be a rigorous explanation of development. The epigenetic landscape’s hills and valleys are tools for thought: their depth and breadth are useful for providing a mental picture of regulative plasticity (pp. 30–31). The bottom of the valley represents the normal equilibrated state under the represented developmental conditions. This can then be described with reference to Ashby’s homeostat, except – because the system is dynamic – Waddington introduced the term “homeorhesis” (p. 32). And that implies flexible stability under changing conditions; a gyroscope, rather than a thermostat.
A further term to reflect this equilibrated process, but for the valley rather than the developing organism that travels through it, is “creode” (p. 32). Thus, for example, the Haeckelian theory of recapitulation can be understood as applying to the creode rather than to the organism: previous genetic change that alters the timing or shape of the present epigenetic landscape (p. 33). The depth of a creode then represents “the intensity of its homeorhesis” (p. 34), which can also be referred to as its “homeorhetic cross-section” or “canalisation cross-section” (p. 34).
The simplicity of the epigenetic landscape betrays the complexity of the underlying network of influences (pp. 34–35). It therefore has the potential to misrepresent the functional collectivity of production processes, both genetic and biochemical. And of course interventions typically affect multiple variables simultaneously (pp. 36–37).
Waddington was careful to remind the reader that his illustration is an oversimplification: projecting a multidimensional object in three dimensions risks drawing equivalencies between different types of stress (p. 38). There is also a great deal of imprecision in the processes being modelled: “developmental noise” (p. 39). This can be reflected in the representation of the creode: a relatively flat bottom implies “adults which vary somewhat around some mean value” (p. 40).21 But it can also be reflected as imperfections in the sphericity of the organismic marble itself: a more chaotic pathway can be represented by including bumps on both surfaces, according to whatever is suggested by the relevant experimental results. He then suggested some additional related terms, although without going into further detail: “developmental stability,” “stabilising selection,” and “selection for repeatability” (p. 41). These seem to me to be veiled references to Baldwin, but he didn’t make that explicit in this chapter.22
He did, however, continue with “matters of terminology” (p. 41). Indeed, he focused on ensuring clarity for systems in equilibrium. As he explained, returning – implicitly – to connect his reviewed terms with the cybernetic and systemic ideas provided by Ashby and Bertalanffy:
The Greek word [homeostasis] … does not seem very apposite in this context, since there is nothing static about development; we are not dealing with the maintenance of a steady state but with the attainment of some particular end-state in spite of temporary deviations on the way there.
(p. 42)

He continued:
The main argument against adopting the term “developmental homeostasis” arises, however, from the fact that the evolution of a canalisation is, in some ways, antagonistic both to genetic homeostasis and to physiological homeostasis. The more narrowly canalised is the development of a character, the less will changes in gene frequency come to phenotypic expression, and the less will be the tendency to genetic homeostasis.
(p. 42)

Continuing to use the same term with contradictory meanings at other levels then produces statements that are “highly paradoxical” (p. 42), resulting in “confusion” (pp. 42, 43). This is then the justification for his insistence on “canalisation” and “homeorhesis” (p. 43). He also responded to objections:
The main objection, which might justly be urged against the term “canalisation” is that it is derived from an analogy or metaphor, in which three dimensions are used to express the properties of a system which really involves a multi-dimensional phase space; it may therefore suggest too concrete an image to be suitable as a name for the abstract quality to which it refers; but this seems a less important failing than those involved in the alternative term homeostasis.
(pp. 43–44)

He then distinguished between physiological homeostasis, developmental homeorhesis, and genetic homeostasis. Homeorhesis thus provides the dynamic connection between two otherwise fairly stable systems, as a function of its level’s greater plasticity. And so we can think of the individual’s history being written into their body (during development), just as their ancestors’ histories were written into the distribution of their inherited genes (by evolution).
The epigenetic landscape itself, however, is explicitly the representation of a formalism (p. 49). Even if the facts were different, he explained, the model itself would therefore retain its usefulness: “systems of essentially the same formal properties might be produced by processes of quite a different kind” (p. 49). This is then part of what seems to have appealed to Piaget, who reworked his own formalisms several times (Burman, 2016). Indeed, Piaget (1979, pp. 44, 54) cited Waddington’s (1957) illustration on page 56, which – at first glance – I initially mistook for a neural network of the sort that had been examined by the Genevan cybernetics team (in Cellérier, Papert, & Voyat, 1968). Reading carefully, however, we see that it is a demonstration of how the same genotype can produce different phenotypes as a result of changes in the regulation of its components (cf. Hinton & Nowlan, 1987).

Impact on Piaget
Waddington’s impact on Piaget was enormous: their interactions led to a complete reworking of the biological metatheory underlying Piaget’s psychological theory (Burman, 2013). However, this seems disproportionate: very few others had such a singular impact on the late theory that we can’t see (cf. Burman, 2016). So we must put their connection in context before examining what it meant for Piaget’s hazardous hypotheses.
Piaget met Waddington in Geneva at a meeting hosted by the World Health Organization (WHO) that was held in 1964 and then followed up with a second meeting in 1965. As Piaget soon afterward recalled of his first impressions:
in the course of discussion about the regulations of development, he made a very profound comparison between epigenetic construction and a progression of geometric theorems in which each is rendered indispensable by the sum of those preceding it, though none is directly derived from the axioms underlying the original one.
(Piaget, 1971a, p. 14)

He continued:
The comparison of epigenesis with a progressive mathematical construction comes home to us all the more forcibly because the growth of elementary logico-mathematical operations during the ontogenesis of intelligence in a child raises the same problem of preformation or epigenetic construction as that which forms the basis of discussion about causal embryology.
(Piaget, 1971a, p. 14)

This, as it turns out, is a critical generalization of the formal model represented by the epigenetic landscape. And it is indeed at the crux of Piaget’s hazardous hypotheses: the same formalism can be used to describe embryological development, children’s mental development, and the history of mathematics (see Burman, 2016).
Until we find all of the relevant archival documents, we can take direction only from Piaget’s report. And this is very brief. Still, though, it is useful in situating what came after. Thus, for example:
There are, as I think we established at Geneva in 1964 during our symposium on developmental regulations, three main factors in organic growth: programming by the genome, environmental influence, and equilibration or autoregulation factors. The two last are, properly speaking, neither hereditary (since they impose themselves motu proprio in terms of situations) nor acquired from outside (since internal regulation is involved).
(Piaget, 1971a, pp. 35–36)

Piaget then grouped himself with Waddington, whom he identified as “the embryologist,” against the objections of an unnamed physiologist:
At the conference just mentioned, one leading embryologist seemed to adopt my point of view, though saying he needed time to think about it, whereas a famous physiologist openly expressed disagreement, pointing out that regulations or equilibrations are the direct expression of the causal interactions involved, each of whose elements are either predetermined from the genome onward or acquired under environmental influence.
(p. 36)

He continued:
The physiologist was probably right as far as his own field was concerned, because it is a fact that homeostatic regulations do not contain the necessary regulatory organ. … But the embryologist and even the psychologist (myself) were perhaps right, too, the former because he was thinking of epigenetic growth, … and myself because I was thinking of cognitive functions.
(p. 36)

The regulatory organ found in embryology and cognitive development – but not found in physiology – was for Piaget equilibration, but reconceived as “homeorhesis” in Waddington’s (1957) terminology: dynamic regulative flow. Indeed, from then on, Piaget cited Waddington in this connection.23
Piaget concluded his report on the conference by picking up Waddington’s reference to Bertalanffy. This, though, was treated in levels in an open system:
Here, then, is the conclusion of this summary of our guiding hypotheses. The living organization is an equilibrated system (even if one avoids the term and substitutes Bertalanffy’s “stable states in an open system”). But this organic equilibrium only represents a relative sort of stability in those very fields where it is best protected. The genome is isolated to the maximum degree from its environment, although it cannot be so completely; its equilibrium is nevertheless upset by mutations, etc., despite these ideal conditions. The epigenetic system is more open, but it finds its equilibrium by means of a number of processes, among them homeorhesis. Physiological systems are even more “open,” and yet they react by homeostasis of the interior environment – an environment all the more remarkably stable as the various animal groups are evolved and differentiated. The role of the nervous system is to be open to external stimuli and to react to them by means of its effectors. … Finally, behavior is at the mercy of every possible disequilibrating factor, since it is always dependent on an environment which has no fixed limits and is constantly fluctuating. Thus, the most highly stabilized equilibrium forms found in any living creature, namely, the structures of intelligence, whose logico-mathematical operations have been of inescapable importance ever since human civilization reached the stages of being consciously aware of them.
(Piaget, 1971a, pp. 36–37)

In other words, Piaget’s appeals to Waddington – and their joint appeals to Bertalanffy – have the effect of connecting the stages of children’s mental development to the levels of physical development and evolution that Waddington had identified (see also the illustration in Waddington, 1959b; extended by Burman, 2013, p. 369).

Constructive Conduct
Piaget’s hazardous hypotheses used this updated view of equilibration to connect all of these levels under one constructive process. Thus: when operating in a hierarchical multilevel biological system, a disequilibration – or “perturbation” in Waddington’s terms – is addressed initially at the level of greatest plasticity: individual behaviour. It then affects all of the lower levels in turn, but in a particular way.
An unexpected discovery first affords a learning opportunity. That’s Baldwin. If the necessary lesson isn’t learned, then the perturbation alters morphogenesis in development: the body changes in ways that reflect the unaccommodated pressures. That’s Waddington. And then, if still unresolved, the pressure can become life-threatening. The extent to which that life-threatening pressure is experienced differentially by the population, the following generations’ distribution of genes will accommodate it by means of natural selection. That’s the modern synthesis of Darwin and Mendel.
The result of this feedback is that an earlier higher-level developmental accommodation can become evolutionarily fixed: a change in genes, but preceded by changes in development. But that’s not all. Changes in morphogenesis can also mimic the effects of mutation: due to developmental change within a plastic reaction range, a normal bodily phenotype is altered to accommodate the extant pressure. This can then make it appear as though the abnormal phenotype has copied what would normally be the result of a genotype (“phenocopy”). And this abnormality can then itself be reproduced at the level of the genes – and thereby made normal – as a result of natural selection (“genocopy”). However, the use of these copy-terms seems to have caused more problems than the ideas they represent.24 So I will instead follow what I think so impressed Piaget when Waddington mentioned the parallel to mathematical construction.

A Mathematical Illustration of Constructive Conduct
The transmission of pressure from one level to another is problematic under the modern synthesis. Yet the metatheory that guided Piaget was clearly different. Indeed, his metatheory assumes a hierarchy of levels that can interact under certain conditions (Burman, 2016). And the way that makes the most sense to me for how this occurs, of all the possible ways I’ve seen discussed, is to refer to the French approach to long-division that I learned in elementary school.25
In maths, as in the levels approach to evo-devo, action is taken at the first level of plasticity. The remaining selection pressure affects each lower level only to the extent that the problem remains unresolved at higher levels. Thus, for example: dividing 3 by 2 gives 1 with a remainder of 1, which is carried over to the next level beyond the decimal (i.e., “the next decimal place”). This then gives 10 divided by 2; or 5, with no remainder. And that in turn provides a complete resolution of the problem. At the higher level, before the decimal, we have 1; at the lower, 5. Hence: 3 divided by 2 equals 1.5. No further action is required; there is no further pressure to solve the problem.
If the first level is – metaphorically – that of Waddington’s (1959b) exploitive system, then the second can be treated as if it were the epigenetic level. So the change posed by this problem occurs at those two levels alone: once resolved, there is no remainder to carry over to still-lower levels. The resolution, 1.5, is perfectly adapted to the pressure applied by the problem of dividing these two numbers.
A slightly different resolution arises by dividing 2 by 3. This remainder is never resolved, and it continues to be transmitted to the next level: 0.666 … forever. This lack of resolution is not only a problem for the individual mathematician, who could be forced into imprecision by rounding the number off, but it is also problem for the set of rational solutions. (A new, higher-level concern above the level of the individual mathematician.) That, however, can be resolved by a different kind of response. We might call it a new invention above Waddington’s exploitive level: colonizing a new conceptual territory to explore, which will then be inherited by future generations of mathematicians who can build upon it (cf. Burman, 2013, p. 369).
Such numbers are still rational, but they are distinguished from integers by being called fractional (⅔). The further invention of a new convention also enables the repetition after the decimal to be represented by use of a symbol: 0.6¯. Both of these resolutions then resolve the problem of division in a new way that is totally satisfactory. No further action is required, and new kinds of operations can be undertaken without loss. (Although ⅓ + ⅔ = 1 is probably to be preferred over 0.9¯, for the sake of elegance and clarity, even though they are equivalent by convention.)
More complicated numbers, such as irrationals, cannot be easily represented fractionally. A classic example is the long edge of a right-angle triangle. Dividing this long edge (Plato’s hypoteínousa) by one of the short edges also produces remainders that continue forever, but – unless the triangle is special – these decimals are nonrepeating. This prevents the use of the invented-symbol that can refer to repetition. And, again, that poses a problem both for the individual mathematician and for the mathematical system used to provide solutions: the long side is incommensurable relative to the other two sides, in the sense that there is some loss in making the comparison. Therefore, another new invention is required to resolve the pressure.
Here, we find in history something still-more complicated: Pythagoras’ theorem (a2 + b2 = c2). Of course, this then also required the further invention of a symbol in order to represent the length of the triangle’s problematic long side: c = a2+b2. Yet now, as a result, we have new conceptual territories to explore. This constructive process of exploration, disequilibration, and accommodation then continues: every unresolved problem encountered under the presently extant mathematics produces a new invention. (Soon after referring to Waddington’s comparison of epigenesis and maths, Piaget (1971a, p. 15) mentions the invention of the imaginary number, i, such that i2 = −1.) This is because the remainder – the unaddressed pressure – must always be accounted for without loss. And the order of the operations that produces both the problems and the solutions provides a constructive lineage of epistemological species: from simplest to complex, but without the problematic Lamarckian baggage.
Note, though, that any resolution provides a response regardless of whether the solution provided is actually correct. Indeed, from this perspective, corrections must come from outside the functional system in order for the appropriate adaptation to occur: feedback from the teacher to the student, perhaps, or further selection pressure from the immediate environment (such as a new proof). For students, though, this in turn affords a further teachable moment: highlighting the original problem’s reversibility (1.5 * 2 = 3) and thereby encouraging reflection at a higher level of abstraction than the operations originally used, and thus also a greater understanding of the structure of mathematics itself.
For most organisms, of course, the further interaction is usually not so “constructive.” Mostly, unresolved pressures mean they die. But that’s Darwin and Mendel, and the rest follows clearly from the combination from Baldwin and Waddington. Indeed, from this perspective, Piaget’s arguments do not seem at all controversial. The first level of responding to perturbing pressures is always behavioural, and the second level is always learning. Piaget’s further proposal is simply that we carry this insight down through the hierarchy of levels that his colleagues in adjacent disciplines had talked about in more detail: if a learned response is insufficient, then the remaining pressure will affect morphogenesis and eventually gene distributions.
This is ultimately why behavior is, for Piaget (1979), the motor of evolution. Of course, the translator didn’t render the original French title of that book – Comportement Moteur de l’Évolution – in this way, but that was a mistake.26 To reiterate: for neo-Darwinian evolution to occur, populations must encounter perturbations that have no resolution at any level higher than that of the genes. Or, to put it another way: for the distribution of genes to change, the organisms must be exposed to sufficient selection pressures to kill off a significant proportion of their group’s membership. Of course, that same observation doesn’t apply to adaptation. This occurs at a higher level, but following the same process. And so too, proposed Piaget, do the advances made by scientific development in response to found-remainders and the exploration of new territories (see esp. Piaget & Garcia, 1989).


Rejections
None of these proposals were immediately accepted. Baldwin’s functional selection was only recognized as a contribution to evolutionary theory half-a-century later, and two decades after his death, when it and a number of related proposals were jointly called “the Baldwin effect” (Simpson, 1953). This then itself went largely unappreciated until the 1980s (following Hinton & Nowlan, 1987). Now, though, it is considered an important part of the evolutionary story, with self-proclaimed “Baldwin boosters” serving in support (see Weber & Depew, 2003). But it is still not part of the story of development. Today, that role is instead played by Waddington.
Of course, Waddington’s (1953) version of the Baldwin effect was also dismissed at the time. Yet he recognized the problem that a dissident approach would have, and actively defended against a Lamarckian reading of his work. The result was then a way to achieve the goals sought by Lamarckians, and by Baldwin, but by more acceptable means (Waddington, 1959a; see also Crispo, 2007). Still, though, it is only recently that Waddington’s proposals have been accepted as providing the basis for a new synthesis (see e.g., Laubichler & Hall, 2008).
Piaget’s synthesis of Baldwin and Waddington has since been called “the baby in the Lamarckian bath” (Deacon, 2005). But in its time, like Baldwin and Waddington, it was also dismissed. And for similar reasons. This is clearest in the discussion following his debate in 1975 with Noam Chomsky (b. 1928) and Jerry Fodor (1935–2017). Yet even the constructive comments from his supporters there focused on a point of possibly confused terminology – related to phenocopy versus genocopy – rather than his larger substantive point (see Piattelli-Palmarini, 1980).
Briefly put, this is: without exploring the unknown, organisms cannot encounter pressures to which they aren’t already adapted. The structures that must cause their explorations cannot therefore become perturbed (disequilibrated), and therefore they cannot be altered except by mutation. This then ignores the developmental role played by accommodation, and the reequilibration of constructive conduct, thus also it dismisses the evolutionary usefulness of functional selection and the construction of a broader basis for action in response to the demonstration that one’s structures are functionally incomplete (discussed by Burman, 2016). By contrast, accepting the responsiveness of the equilibratory mechanism across levels – and of homeorhesis – enables the updating of Baldwin’s original arguments: it provides a ratchet not only for developmental and evolutionary change, but also for epistemological change. Without it, too, there’s only chance and luck. And then novelties can be unravelled as easily as they are formed; there is, as another theorist put it, no “generative entrenchment” (see Wimsatt, 2007).

Conclusion
My examination here has been of neglected arguments from the past that also have the potential to advance contemporary thinking, especially regarding the new synthesis of evolution and development. What is especially interesting is that the neglected aspects relate equally to embryology and mental development and scientific change. They are also supported by strong formalisms. In other words, the neglected invisible here is an argument regarding the processes of natural change in the human realm – biological, psychological, and epistemological – that is supported by decades of evidence but also goes beyond this to incorporate strong theoretical supports drawn from logic and biology.
This in turn affords an interesting set of observations about the doing and teaching of history, for which we might refer to the historians who are known to have been influenced by Piaget – especially Thomas Kuhn (1922–1996), whose last unpublished book is thought to contain an evolutionary-developmental argument (see Marcum, 2015; also Burman, 2007). But because space is limited, I would prefer to end with a caution related to the notion that prompted the chapter: the perceived relationship between evolution and development, and how disciplinary politics shape how we perceive the past. In this, I am particularly concerned by the lingering influence of Ernst Haeckel (1834–1919), whose doctrine of recapitulation still looms large (see Koops, 2015).
After all of this, we can consider Haeckelian recapitulation as a kind of maturationist view: evolution comes first, and then development repeats the stages that were previously discovered. Yet this has since been reversed by the epigenetic arguments presented by Baldwin, Waddington, and Piaget. And so we can expect the extended new evo-devo/psych-know synthesis will replace Haeckel with a more constructive dissident; perhaps even by his Jena colleague, William Preyer (1841–1897), whose The Mind of the Child (1889–1890) influenced so many of the early developmentalists who are now celebrated.27
Recognizing the politics that advanced Haeckel over Preyer, even in psychology, enables us to see critical comments made by others. Piaget, for example, was explicit in rejecting recapitulation:
the child is more primitive than any adult, including prehistoric man, and that the source of knowledge lies in ontogenesis [individual development]. Any adult you choose, whether cave man or Aristotle, began as a child and for the rest of his life used the instruments he created in his earliest years. Consequently, in the field of knowledge – I’m not generalizing to every field – ontogenesis is basic. I would say that it’s more primitive than phylogenesis [species evolution].
(in Bringuier, 1980, p. 92)

Piaget also made this point in a letter to Steven Jay Gould: “psychologically, the child explains the adult more than the reverse” (qtd. in Gould, 1977, p. 146).
Indeed, this seems to have emerged early in Piaget’s approach, although the connection to Baldwin (1895) is not clear. As he explained in his inaugural lesson at the University of Neuchatel fifty years before: “Let us guard against returning to the simplistic idea of a necessary parallelism between the development of the race and that of the individual, a parallelism which biologists have shown to be equivocal and conjectural” (Piaget, 1925, p. 204; translated by Kitchener, 1985, p. 6). But it is also important to note explicitly, because otherwise such discussions can be easily misunderstood (pace Oesterdiekhoff, 2012, 2013, 2016).
To be clear: according to this neglected view, the development of children does not recapitulate the stages of evolutionary progress in the human species. Nor does the development of knowledge recapitulate the stages of cultural evolution. Instead, developmental change precedes evolutionary change: novelty is the result of exploration, not mutation nor effort nor creation.
Of course, this was all once nearly unthinkable as a thing to suggest: Baldwin’s contributions were ignored for decades, Waddington was harshly criticized, and Piaget’s remain neglected. It may still be hazardous to raise them outside of the protected confines of the emerging new synthesis. Time will tell: if I get tenure at my home institution, in the Department of Psychology, then we’ll know the hazard has passed. Regardless, raising these issues is a big part of what I think the role of intellectual history should be.
Intellectual histories that don’t take these suppressions into account reinforce the biased present in ways that are consistent with the political past. This politicized view then becomes normalized; the outcome made obvious in retrospect, and at the same time evermore entrenched. Yet this, I propose, is a more dangerous and pernicious form of presentism than that which typically concerns historians of psychology. Or, more properly, it is an encapsulated presentism: a reflection of an historical moment, closed off from examination and carried forward as if exemplary. For this reason, I propose, such encapsulations require investigation (e.g., Rutherford, 2015). If we don’t look to the past with a critical eye, and put pressure on past interpretations now understood to be problematic, then we accept its impact – blindly and unthinkingly – on our own possibilities for the future.
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1 Historians of psychology have had a tendency to focus on the early history of the discipline: our origin stories (see esp. Danziger, 1990, 1997). However, it is clear that the influence on the present of the period following World War II is ultimately much greater – and also very highly politicized (see Capshew, 1999; Herman, 1995; Pickren, 2007; Selcer, 2009; van Strien, 1997; also Solovey, 2013; Solovey & Cravens, 2012; Urban, 2010). For a history of the history of psychology in this period, see Capshew (2014).

2 The rhetorical pendulum seems to swing between these two states, which are often referred to as “preformationism” and “epigenesis” (summarized by Maienschein, 2005).

3 This has since begun to be discussed popularly: “GxE” (e.g., Shenk, 2010).

4 J. B. S. Haldane (1892–1964), who was one of the architects of the modern synthesis, noted that the relationship between nature and nurture was once “one of the central problems of genetics” (Haldane, 1946, p. 197). This was then black-boxed until quite recently (see West-Eberhard, 2003).

5 This is exemplified in the hostility of the debate between camps represented, respectively, by Richard Dawkins (b. 1941) and Stephen Jay Gould (1941–2002) (see Brown, 1999; Sterelny, 2007).

6 Piaget’s biology has long been a source of problems for developmental psychologists. This has since been addressed by historians (see esp. Messerly, 1996; 2009; also Vidal, 1994). But I propose that the problems themselves are ultimately more interesting than the subject matter. So my intent is explicitly not to call Piaget a pioneer. Instead, I aim to use him as a source for a microhistory of scientific neglect.

7 Gottlieb is best remembered today primarily for “probabilistic epigenesis” (see esp. Gottlieb, 1991, 1992, 2007). This, however, suffers from all of the same problems of visibility as Piaget’s neglected biological theorizing. So the simplest move is to start there: of the two, Piaget is much better-known.

8 The “modern synthesis” gets its name from Huxley (1942). But it came together in the two decades prior. And in the two decades before that, Darwin and Mendel were considered to be in direct competition (see Sapp, 1990). In other words, there has been a lot of change reflected in the intellectual history of evolution. The subsequent suppression of development from the evolutionary discourse has been examined especially by Amundson (2005).

9 This is commonly examined in terms of national differences, such as the omissions in importing Wundt’s experimentalism into the United States (e.g., Blumenthal, 1975, 1977; Leahey, 1981). Or the differences between American and French styles of intelligence testing (Carson, 2007, 2014). Or indeed in the changes undergone as psychology has moved across national boundaries, and then “indigenized” as the foreign is made local (Danziger, 2006; Pickren, 2009; also Baker, 2012). But it need not be. Indeed, this is why I am not referring to “foreign invisibles,” here, but “neglected invisibles.” (They are neglected because they feel foreign, not because they are foreign.)

10 Or to make audible that which can’t be heard (Burman et al., 2015).

11 The original phrase, in French, is deux hypothèses risquées (Piaget, 1974 (1980), p. 103).

12 The one reference to Piaget, here, is incorrect (West-Eberhard, 2003, p. 707). The proper reference for the work cited is to (Piaget, 1929), to which Waddington (1975) also referred.

13 Their connection has been well-studied (see esp. Cahan, 1984; Cairns, 1992).

14 On the influence of Lamarckism on American social science, see Stocking (1962). And on “social Darwinism” more generally, in the United States, see Hofstadter (1944).

15 This puts Baldwin’s view of development in direct opposition to that of G. Stanley Hall (see Green, 2015). We can therefore ask new questions about the role played by disciplinary politics in his ejection from the discipline (see Wozniak, 2009; Wozniak & Santiago-Blay, 2013).

16 The neglect isn’t universal (see Gallagher, 1977). But I find it interesting that, rather than being historically informed, the essays that include both epigenetics and cybernetics instead typically take the form of philosophical argumentation (e.g., Molenaar & Raijmakers, 2000). This is problematic: authors who make that connection without incorporating a strong intellectual history risk appearing anachronistic, or disconnected from their lineage, even while their theoretical advances seem to be directly in keeping with the intent of the original sources. Indeed, the connection Waddington (1957) made between cybernetics and open systems theory (p. 24) is also consistent with the contemporary interest in dynamic systems by developmental psychologists (see e.g., Boom, 2004, 2009; Garcia, 1999, 2000). But such contemporary extensions are easily dismissed – for their apparent presentism – even though their narratives could have been framed in such a way as to make them more historiographically acceptable.

17 Of course, just recognizing this type of inheritance – “cytoplasmic inheritance” (see Sapp, 1987) – is already a problem for the modern synthesis. And as Sapp (2003) notes, it was intentionally ignored; omitted from consideration on purpose (p. 114).

18 On Ashby, see Pickering (2010, pp. 91–170).

19 Piaget also cited Bertalanffy, but – in his biological writings – preferred Paul Weiss (1898–1989). On their connection, see Drack, Apfalter, and Pouvreau (2007).

20 The simplest explanation of phase space that I know was provided by Gleick (1987).

21 One is tempted to render this in probabilistic terms. However, that is properly Gottlieb (1999, 2007) rather than Waddington (1957).

22 This connection is made clear in an earlier essay (Waddington, 1953).

23 Lacking the relevant archival documents, the strength of the connection can be shown by tracing it through published sources (see e.g., Piaget, 1970, p. 710; 1971a, pp. 19, 23–25; 1971c, p. 47; 1971d, p. 49; 1972, p. 60; 1973, p. 52; 1985, p. 4; Piaget & Inhelder, 1969a, p. 122; also in Evans, 1973, p. 8).

24 For an edifying discussion of the meanings of “phenocopy” that also has no connection to the possible confusions which Piaget may have introduced, see Oyama (1981).

25 Special thanks to Mme Shortliffe at the École publique John Fisher in Toronto for having taught these lessons so effectively that they would remain close-to-hand even decades later.

26 The choice to render it instead as Behaviour and Evolution was perhaps intended as an allusion to Roe and Simpson (1958), who had indicated that providing an acceptable explanation for adaptation was the “central problem” of evolutionary biology (p. 338; also Simpson, 1958, p. 521).

27 For example, G. Stanley Hall (1846–1924) wrote the foreword to the American edition of Preyer’s book: “Among all the nearly fourscore studies of young children printed by careful empirical and often thoroughly scientific observers, this work of Preyer is the fullest and on the whole the best. It should be read by teachers and parents even of older children, as the best example of the inductive method applied to the study of child-psychology” (Hall in Preyer, 1889–1890, p. xxiii).



12 Social Psychology
Cathy Faye
Studying the Individual and Society: A History of American Social Psychology
American social psychology is commonly defined as the study of how individual cognition, emotion, and behavior are influenced by the actual, imagined, or implied presence of others (Aronson & Aronson, 2012; Myers, 2012). Social psychologists study a wide variety of phenomena, including attitudes, prejudice and stereotyping, social influence, interpersonal relationships, social conflict, aggression, culture, and altruism (Kruglanski & Stroebe, 2012; van Lange, Kruglanski, & Higgins, 2012). They work in many settings, including laboratories and classrooms, the military, health settings, businesses, and industry. Social psychologists engage in basic research, aimed at understanding social cognition, emotion, and behavior, and they also work in applied settings where they use that research to create social change.
How was this particular type of social psychology formulated and how did it become instituted as a common field of study? What kinds of social and intellectual conditions fostered a social psychology that studied topics such as social behavior, attitudes, prejudice, and social influence? How did social psychologists connect with the military, businesses, and industry to apply their work to social issues? Finding answers to these questions requires looking back on more than a hundred years of scholarship focused on the study of social life. The study of social psychology reaches across geographical, temporal, and disciplinary boundaries. Social psychological ideas have been addressed for centuries by philosophers, sociologists, anthropologists, and economists all over the world. This chapter, however, focuses primarily on the development of American social psychology, specifically within the field of psychology from the 1800s to the present. American social psychology has a unique history that reflects the social, economic, and political climate of the United States. Furthermore, although social psychology exists as an active subfield in the discipline of sociology, the histories of the two subfields diverge significantly in the early twentieth century.
This chapter begins with an introduction to ideas about social life in nineteenth-century Europe and the United States, exploring different disciplinary and theoretical approaches developed in this period. The establishment of social psychology as a subfield of psychology focused on the social aspects of the individual is then explored, followed by an examination of social psychology’s early textbooks and methods. I then describe the increasingly diverse reach of social psychology in the interwar years and the rapid explosion of social psychological research during World War II. The postwar expansion and solidification of the field is presented with a focus on the large-scale research and training programs that developed in the 1950s and 1960s. Finally, I explore historical and contemporary critiques of the field’s methods, subject matter, and approaches.

Social Psychological Thought at the Turn of the Century
In 1890, William James published his monumental two-volume text, The Principles of Psychology. In this work, James called attention to an important dimension of self, the social self: “A man’s Social Self is the recognition which he gets from his mates … a man has as many social selves as there are individuals who recognize him and carry an image of him in their mind” (James, 1890, pp. 293–294). James argued that the individual life is inherently social, filled with envy, pride, love, and ambition and directed by the pursuit of an ideal social self and the desire to please others. For James, the effects of social others on the self were critical in the life and development of the individual.
James’s work on the social self was just one among many works to emerge in the late nineteenth century focused on describing the relationship between mind, body, self, and society. Discussions of the social nature of the individual and the structure, function, and development of societies have maintained a constant and dynamic presence in social philosophy for centuries. However, these discussions took on a new form in the late nineteenth and early twentieth century, as new academic disciplines – including psychology, sociology, anthropology, and political science – began to formalize (D. Ross, 1991; R. Smith, 1997). It is in this context that the field of social psychology was formed.
Studying the Social in Nineteenth-Century Europe
Discussions regarding an organized science of social life became prominent in Europe in the second half of the nineteenth century, due in part to the social and cultural climate. Instability created by the French Revolution, the Industrial Revolution, and German unification drew attention to concepts such as social change, states, nations, and social class. In an attempt to make sense of these changing social conditions, scholars explored different ways of studying social life. Some of these approaches were holistic, focusing on the study of society, the “social mind,” and social collectives. For example, organicism was rooted in the idea that society is an integrated entity, comparable to a living organism (Barberis, 2003). This approach was fostered by Charles Darwin’s work on evolution, which provided a natural-scientific framework for thinking about society as an evolving, adapting organism. In Germany, scholars promoted a different kind of science of the social, called Völkerpsychologie, an approach that resembled contemporary anthropology. These scholars examined the development and general properties of the “folk mind” or culture, as well as the properties of the cultures of different groups. Wilhelm Wundt, known widely as one of the earliest founders of experimental psychology, also promoted a form of Völkerpsychologie that studied the mental products of social life, including language, myth, and customs (Greenwood, 2004; Klautke, 2010).
Organicism and Völkerpsychologie influenced many nineteenth and early twentieth century scholars of social life, but many critics saw these approaches as abstract, based on casual observation, philosophy, and anecdote. They were also viewed as being too focused on large-scale social phenomena, with little attention to individuals and the interaction between them (Klautke, 2010). While Wundt’s experimental psychology became the model for experimental psychology in the United States, his program for a Völkerpsychologie was practically ignored (Greenwood, 2004).
Alternative approaches to the study of social life were offered by social statisticians. The establishment of statistical offices was widespread in Europe in the early nineteenth century, contributing to increased attention to social phenomena such as crime rates, population, suicide rates, and poverty (Schweber, 2001). Social phenomena became visible and analyzable with social statistics; for example, scholars could now examine crime rates, birth rates, and poverty rates and demonstrate relationships between them, often in hopes of charting social change and solving social problems (Schweber, 2001). Many social statisticians believed that social statistics served as a gateway for understanding the psychology of social life: once social phenomena like fads or the spread of deviance were uncovered through statistical regularity, the psychological processes underlying them could explored. Some believed this approach could be the basis for a new science called “psycho-sociology” or “social psychology” (Tarde, 1903).
Psychological mechanisms of social life were also explored in nineteenth-century Europe within the rising field of crowd psychology (van Ginneken, 1992). In Italy, Scipio Sighele studied the evolution and characteristics of the criminal crowd. In France, Gustav Le Bon’s work on crowds examined the ways in which “mental contagion” arises from individual thought and behavior. Crowd psychology and the processes behind mental contagion were also explored in France through nineteenth-century work on suggestibility, hypnosis, and altered states of consciousness. Such work drew attention to the importance of how individuals affect one another, forming powerful, complicated hives of social influence. By the end of the nineteenth century, European scholarship was rife with theories, methods, and approaches for understanding the various institutions of social life and their relationship to individual psychology.

Sociology, Psychology, and Social Psychology in the United States
Like European scholars, American scholars were grappling with understanding social life. In the late nineteenth century in the aftermath of the American Civil War, rapidly changing social conditions spurred growing interest in the establishment, development, and dissolution of social institutions (Martindale, 1976; D. Ross, 1991). Rapid immigration contributed to massive population growth and urbanization, both of which dramatically altered the landscape of the United States and contributed to the development of several disciplines devoted to studying social history and social change (R. Smith, 1997). However, collectivist approaches like organicism and Völkerpsychologie failed to take root in the United States, a country characterized by individualism; collectivist thinking was alien to the American experience and often associated with authoritarianism (Martindale, 1976). For most early Americans, steeped in progressive, democratic ideals, it was difficult and undesirable to consider society as an organic whole or an independent entity. Collectivist theories of society were therefore greeted with much skepticism.
At this time, two new disciplines were forming in the United States – sociology and psychology – both of which were invested in understanding the individual, society, and the relationship between them. During the 1890s, sociology began to acquire all of the usual procurements of an independent discipline (Martindale, 1976), including the establishment of departments of sociology, the creation of the American Journal of Sociology, and the publication of textbooks (D. Ross, 1991). Simultaneously, the field of psychology was also taking its place among the many emerging human sciences. The first graduate programs in psychology began to emerge in the United States in the 1880s, and in 1892, the American Psychological Association was founded. Journals also began to appear in the late nineteenth century, and laboratories were established (Leahey, 2012).
American psychology, with its focus on studying the principles, structures, processes, and contents of the average, normal, adult mind initially had very little input into the study of social life. Nonetheless, both psychologists and sociologists were searching for an approach that could address the abrupt urbanization, labor unrest, and general change and upheaval that was so characteristic of turn-of-the-century American life. The earliest psychology and sociology departments were physically situated in some of the largest and most tumultuous of urban environments – Chicago and New York City. It is not surprising, therefore, that these early sciences turned away from abstract theories toward approaches that could shed light on individual differences, social change, and adaptation (Green, 2009).
The psychology that developed in this context was a functional psychology rooted in evolutionary theory (Green, 2009). Darwin’s Origin of Species had demonstrated the critical importance of environment in the survival of species, and his work on emotion had begun to demonstrate the possibilities for applying the theory to humans. Leading psychologists of the late nineteenth century, including William James, James Mark Baldwin, and John Dewey, framed their approaches to the new psychology in the context of evolutionary theory (Baldwin, 1897; James, 1890; Judd, 1910). Studies of abstract mental principles and laws therefore gave way to studies focused on the organism as a coordinated, adaptive, changing unit, and treated mental life or consciousness as an adaptive tool that helped the organism adjust to the environment (James, 1890). One of the outcomes of this shift in perspective was an increased emphasis on the role played by the social environment. As Dewey (1884) explained, mental life could no longer be viewed as “a rendezvous in which isolated atomic sensations and ideas may gather” (p. 287). Instead, mental life was considered an integral part of the adapting, changing organism in a constantly changing social and physical environment (Dewey, 1884; James, 1890). Dewey and others promoted a science of psychology that explored the plasticity of human thought and behavior, the creation of social habits, and the general ways in which organisms adapted to both the natural and social environment (Baldwin, 1897; James, 1890; Judd, 1910). Scholars interested in psychological approaches to consciousness began expanding their approaches to examine “social consciousness,” “social habits,” “social activities,” and the “social environment” (Baldwin, 1896; Washburn, 1903).
Sociologists, too, were establishing themselves as experts on the study of the relationship between the individual and society, exploring the development of the social self, the importance of language in social relationships, and the patterns and properties underlying group life (Martindale, 1976; Ritzer & Stepnisky, 2018). Their work was similar to that of psychologists studying the social individual, though from the beginning, sociologists were more interested in social institutions and social groups, while psychologists attended to individual psychological processes. Leading sociologist Charles Ellwood, for example, saw sociology as the study of group-level concepts such as the family, mob behavior, and political revolutions (Ellwood, 1899). Sociologists also tended to view the relationship between the individual and society as being bidirectional, and many saw the psychological individual as an abstract idea: the individual was both a product and producer of social life and could not be understood outside of it. George Herbert Mead (1910), for example, studied the meaning that arises from social interaction between individuals, and how this meaning then comes to shape social relationships. Charles Horton Cooley (1902) similarly studied the “looking glass self,” focusing on how the individual self is defined through social relations. Cooley argued that social organization and specifically, primary groups such as the family, are central in creating and carrying meaning for the individual. Both Mead and Cooley criticized psychologists for proposing a unidirectional, causal relationship between environmental factors and individual behavior and consciousness. Furthermore, they criticized psychology’s method of constructing the psychological individual as something that could be separated from the social context.


The Rise of Psychological Social Psychology in the United States
At the turn of the twentieth century, the study of social life was pursued enthusiastically and simultaneously by both psychologists and sociologists, focusing on a wide variety of topics using many different kinds of methods. By the 1920s, however, a very tangible split began to form between psychologists studying the social individual and sociologists studying larger-scale phenomena such as groups, communities, and the “collective mind” (Good, 2000). Psychologists, focusing on consciousness and habit formation in the individual, began to claim social psychology as the study of the social aspects of individual consciousness and behavior. This turn toward the study of the individual mirrored the trends of general psychology at the time. As Kantor (1922) noted in his review of psychological textbook writing, several trends had gained prominence in the field, including increased attention to objectivity, less borrowing from other disciplines, an increased focused on psychological data and on the nervous system, and a dismissal of subject matter that could not be studied using objective scientific methods. This objectivist framework seemed particularly important for social psychology, due to the social and political nature of its subject matter; it was believed that experimental methods might serve as a buffer for inevitable biases (Young, 1923). Harvard psychologist Floyd Allport was the most vocal critic of sociological forms of social psychology, and a strong proponent for a social psychology of the individual. He argued that while sociologists could describe groups, only a reductionist, natural-scientific psychology could explain them (F. Allport, 1924). There was a growing consensus among psychologists that social psychology should be the scientific study of the behavior of individuals toward and in response to other individuals and the roots of such behavior in the nervous system (S. Smith & Guthrie, 1923).
Sociologists, meanwhile, continued to explore large-scale social phenomena such as social customs and social institutions, examining how they are formed, how they function, and how they break down. The differences between sociological and psychological approaches to the study of social phenomena are perhaps best evidenced by the contents of two leading journals of the time. Articles published in the Journal of Abnormal and Social Psychology, a publication edited by psychologists, focused on individual adjustment and behavior and argued against the scientific study of group-level concepts. These included an article by Robert Gault (1921) arguing against the notion of studying collective concepts, an article by Floyd and Gordon Allport (1921) interpreting personality as a social stimulus that produces adjustment and response, an article on sympathy as a conditioned reflex (Humphrey, 1922), and a host of articles discussing instincts as the basis of social behavior (e.g., Hocking, 1921). This content stands in rather stark contrast to the articles published during the same period in the American Journal of Sociology, a publication edited by sociologists. The publication included an article on the social organism (Park, 1921), an article on the importance of understanding culture (Herskovitz & Willey, 1923), an observational study of neighborhoods in Columbus, Ohio (McKenzie, 1922), and a study of culture and group conflict (Case, 1922). By the 1920s, a division of labor had clearly begun in terms of explaining and describing social life. The rise of laboratory studies in 1920s psychological social psychology solidified this division, and psychological social psychologists firmly devoted themselves to the development of a psychological science focused on the social aspects of individual cognition, emotion, and behavior.
Textbooks and Early Definitions of Social Psychology
In the early twentieth century, social psychology began to formalize into a recognizable, independent field of study. This was due in part to the publication of the first textbooks of social psychology. In 1908, two textbooks appeared almost simultaneously: Edward A. Ross’s Social Psychology and William McDougall’s Introduction to Social Psychology. The two works presented two very different versions of the field. Ross (1908) viewed social psychology as the study of social forms and processes that result from interactions between individuals. For example, Ross believed social psychologists should study the ways in which psychological processes like imitation result in social phenomena such as crowd behaviors and fashion trends. McDougall’s view of social psychology was quite different. For him, social psychology was the study of how society and social aspects of the individual arose out of inherited natural instincts and capacities (McDougall, 1908). Though both these early texts were successful, neither became a standard textbook for the emerging field of social psychology. Ross’s text was critiqued for its reliance on anecdotal rather than observational or experimental evidence. Psychologists saw it as part of an antiquated tradition of philosophical analysis and therefore out of step with the new, objective psychology (Washburn, 1908). McDougall’s book was better received, but few seemed to see it as a book about social psychology. Instead, they evaluated it as a book about instincts and innate tendencies (Rudmin, 1985).
In 1924, Floyd Allport published the first textbook on social psychology to fully adhere to the new objective framework that was so appealing to psychologists in the early twentieth century. In this text, Allport (1924) defined social psychology as the scientific study of individual behavior and consciousness. He saw social psychology as a simple extension of general psychology, studying social stimuli and social responses. Allport argued that although social behavior might be more complex, it was not really any different from the kinds of behaviors studied daily within the psychological laboratories that had spread across the United States in the early twentieth century. Reactions to people, he argued, were no different than reactions to objects; both involved a state of need or maladjustment in the organism, followed by a behavior aimed at adjustment or adaptation of the individual to the environment. Both, he argued, could be studied objectively and experimentally.
Floyd Allport’s Social Psychology served as a sort of manifesto for the field, providing psychologists with a clear definition of social psychology. It also promoted social psychology as a distinct subfield of psychology, something that further alienated sociologists, who were also studying the individual and society. In his work, Allport had argued that social institutions, culture, groups, and other sociological topics were reducible to individual psychological processes and that sociologists must rely on psychological explanations of these kinds of phenomena. Understandably, sociologists attempted to refute Allport’s social psychology, arguing that it was reductionist and mechanical, ignoring the reality of social phenomena and the influence they exert over individuals (Graumann, 1986; Greenwood, 2004). In the 1920s, many psychologists therefore came to practice a kind of social psychology very different from that practiced by sociologists.
Establishing Experimental Social Psychology
The early twentieth-century focus on the individual responding to the social environment gained considerable traction in the United States when a new research paradigm was created for exploring this topic experimentally. This new paradigm opened up the possibility for social psychology’s contemporary focus on measuring the psychological effects of social stimuli such as the actual or imagined presence of others. The earliest and most well-known experiment in this arena was published in 1898 by Norman Triplett. Triplett (1898) was interested in how the presence of spectators and fellow cyclists affected the performance of cyclists. To explore this idea, he devised an experiment where children performed activities alone or along with other children. Triplett found that children completed their tasks more quickly when they worked alongside others compared with when they worked alone. Triplett’s work demonstrated a way of studying interindividual influence and has come to be known as the first study of social facilitation, the tendency for individuals to perform differently and usually better in the presence of others (Guérin, 1993).
Psychologists interested in social influence also drew on work done in Germany. German teachers and scholars had begun conducting experiments observing performance on academic tasks completed alone in the home environment versus in a group in the classroom (Burnham, 1910). The studies demonstrated that the individual is affected by the presence of others and that these effects are systematic and measurable. The effects of social others on the individual were also demonstrated by German scholar Walther Moede, who studied how the presence of others affects performance on a variety of tasks including attention, memory, and word association tasks (Danziger, 2000).
Floyd Allport also experimented with social influence in the laboratory. Drawing on Moede’s work, Allport (1920) examined how the presence of others affects judgment, free association, analytic thinking, and other tasks. Aside from Triplett’s studies, Allport’s were the first of this kind in North America. They also differed from the work done in Germany in that Allport employed adult subjects as opposed to children; this difference was significant, since children were thought to be much more susceptible to social influences. Furthermore, Allport’s experiments were much more systematic, conforming to the ideals of laboratory experimentation emphasized in psychology at the time. His work on social facilitation was well-received and sparked interest in the area in the 1920s, giving rise to a number of experiments on the influence of others on individual behavior (Dashiell, 1935; Guérin, 1993).



The Expansion of American Social Psychology in the Interwar Years
Armed with a definable subject matter, textbooks, and research paradigms, American social psychology expanded quickly, adopting the methods and approaches of individual psychology and applying them to various aspects of social life. Though the field continued to be diverse in subject matter and method, there was a growing consensus among psychologists that social psychology should strive to be scientific, objective, quantitative, and rooted in systematic observation and experiment (Murphy & Murphy, 1931). In this period, social psychologists moved away from their focus on defining the field and its methods and began delving into social psychological research.
The research conducted in social psychology between the two world wars was diverse, guided by influences within the field as well as by the currents and concerns of interwar American society. Social psychologists enthusiastically explored applications of this new approach to the study of a wide range of topics, including social influence and group behavior. They also drew on the successes experienced by general psychology in World War I, and began to explore the objective measurement of inner social psychological states, such as attitudes and stereotypes. Finally, interwar social psychologists began to explore the possibilities of applying social psychology to pressing social problems such as race relations, poverty, intergroup relations, and labor relations. By the time the United States entered World War II, social psychology had cast a wide and promising net within psychology and within American society.
The Study of Interindividual Influence
One of the most popular areas of early research was the study of the “individual in the group situation” (Murphy & Murphy, 1931). Following the experimental paradigm established by Moede, Floyd Allport, and others, psychologists studied how individuals influence the behavior of one another. The goal of these studies was to uncover widely applicable laws of social behavior (Dashiell, 1935). For example, does task accuracy increase or decrease with the presence of others? Does competition help or hinder performance? How does behavior vary as the number of people present varies? In its simplest form, this type of social psychology explored how the presence and behavior of one or more individuals affected the behavior of others. This line of investigation was very amenable to experimental methods; researchers made slight changes to the social variables of the situation, including the number of people present, whether they were passively observing the experimental subject or also participating in a task, and whether they were in competition or cooperation (Dashiell, 1935). Researchers manipulated these variables and observed changes in behavior as a result of these variations, using tasks common to general psychology (e.g., multiplication speed and accuracy, word associations, recall, problem-solving). These kinds of studies were further extended, as social psychologists began adding multiple levels of variables to their work. For example, they explored how individual differences such as intelligence and attitudes interacted with findings on social influence. They also explored how incentives and praise interacted with competition or cooperation to influence performance (Dashiell, 1935). These early studies seemed to demonstrate the vast possibilities of a new experimental, laboratory-based social psychology.

The Study of Groups
At the same time that many social psychologists began exploring interindividual influence, others turned their attention to groups. Initially, the earliest kinds of these studies were very much tied to studies of interindividual influence, with a focus on how the presence of others affects individual judgment and perception. For example, a group of individuals would be given a perceptual or recall task like viewing two very similar images for a set amount of time, and then they were asked to recall the differences between the two images. The group would then be directed to discuss their individual findings and indicate the number of differences again. Invariably, group discussion led to better performance and strongly impacted individual judgments (Dashiell, 1935).
Other researchers, however, believed that interindividual influence did not fully explain the processes that were at work when individuals come together in a group. Social psychologist Muzafer Sherif’s work on frames of reference demonstrates this alternative theoretical approach. Sherif (1935) exposed his participants to a motionless light and asked them to estimate the distance that it moved. They did this alone, or in the presence of others who called out their estimates. When individuals were tested together, calling out their answers for others to hear, their responses began to converge over the course of a hundred trials, with all individuals eventually estimating within the same narrow range of distances. Sherif (1935) argued that this demonstrated the establishment of a social norm, used as a frame of reference by the individuals in the group. The emphasis of Sherif’s work was not on other individuals as stimuli for behavior; instead, it was on social factors of the group situation, such as social norms or frames of reference.
Research on social groups also gained prominence in the 1930s through the work of Kurt Lewin, a psychologist who immigrated to the United States from Nazi Germany in 1933 (Marrow, 1969). Lewin’s approach to social psychology – focused on studying the climate, function, and dynamics of social groups – was very different from that of his American colleagues. Lewin and his students observed groups, often manipulating the climate of the group. While social psychologists who were focused on individuals tended to study the simple presence or absence of others and record performance on common tasks, Lewin examined how groups changed and behaved, keeping detailed observation records of these changes, with the idea that each study brought the field closer to understanding the laws of group dynamics.
In the interwar years, Lewin also pioneered the laboratory study of groups, demonstrating that the kinds of social issues that were important in the 1930s could be studied in the laboratory. In 1939, Lewin and his students created experimental groups and assigned them different kinds of leaders: authoritarian, democratic, and laissez-faire leaders. They then observed these groups, recording variables such as productivity and cooperation levels. This study was just one example of Lewin’s work, which opened up the vast possibilities for studying social groups in the laboratory (Marrow, 1969).

The Study of Attitudes and Public Opinion
In addition to studying individual and group behavior directly, social psychologists of the interwar period also studied internal aspects of the individual that affected social behavior. The study of attitudes and public opinion was one of the most successful and enduring areas of concentration in early American social psychology. Between 1920 and 1940, research on attitudes and public opinion took center stage in the field (G. Allport, 1954). As government interest in social trends and public opinion gained traction in the 1920s, social psychologists began exploring ways to define and measure these constructs. The rise of this kind of research can also be attributed to the extensive military testing program designed and administered by psychologists during World War I. During the war, psychologists created the first group tests of intelligence and administered them to almost 2 million recruits. This wide-scale testing program seemed to demonstrate the vast possibilities for objective testing of individual differences in psychology (Kevles, 1968). Furthermore, the use of paper-and-pencil tests seemed to provide an objective, scientific method of measuring seemingly subjective qualities of the individual. The period between the two world wars therefore witnessed an explosion of psychological testing of all kinds of abilities, interests, and aptitudes, and it provided psychologists with a new audience and clientele and a new way of understanding the inner life of the individual (R. Smith, 1997).
By the 1930s, social psychologists were studying social attitudes and public opinion related to all types of relevant social issues such as labor relations, religion, and war (G. Allport, 1935). The study of attitudes also opened the door for studying stereotypes, which – like attitudes – were viewed as creating a psychological state within the individual, readying him or her for action. Though the word “attitude” was scarce in the first two decades of the twentieth century, by 1930, it appeared in 80 percent of psychology and sociology texts (Danziger, 1997). This was partially due to the fact that psychologists began pioneering new, useful methods for measuring attitudes, leading to the development of several widely used attitude scales (Murphy & Murphy, 1931).

The Study of Race and Culture
The study of attitudes was related to the study of race and culture, an important area of research that flourished in the interwar period. In the 1930s, social psychologists explored the cultural and social bases of racial differences, responding to the prevalent belief that such differences were innate (Jackson, 2001). Working with children from the Yakima Indian Reservation and a sample of white children, Otto Klineberg (1927) found that Indian children valued accuracy over speed, a cultural difference that led them to perform more poorly than white children on standard intelligence tests. Klineberg (1935) also worked with African American children from the south and the north, as well as African Americans who migrated from the south to the north. He found that the intelligence scores of northern African Americans far exceeded those of southern African Americans and nearly matched those of white northerners. Further, when African Americans from the south moved north, their scores improved over time. Klineberg and others used their work to argue for the environmental influence of racial differences in standard intelligence scores, demonstrating the important influence of the social and educational environment.
This turn toward understanding the social and cultural bases of difference led to research on social inequality and the psychological factors that contribute to it, including racial stereotyping and racial prejudice (Jackson, 2001). It also encouraged the study of the development of racial attitudes and racial identity in children. It was in this period that Kenneth Clark and Mamie Phipps Clark began their seminal work on racial identity in African-American children. In the late 1930s, Mamie examined the development of racial identity in children, concluding that African-American children became aware of their own race at a very young age. She and Kenneth built on this research in the 1940s, conducting their well-known “doll studies” (Clark & Clark, 1947) In these studies, the Clarks presented children with black and white dolls and gauged their racial preferences, their knowledge of racial stereotypes, and their own racial identification. Children indicated, for example, which doll was the nice doll, which doll they wanted to play with, and which doll looked like them. The Clarks found that the children preferred the white doll and saw it as the “good” doll. They cited this as strong evidence of low self-esteem and feelings of inferiority in African-American children. In the 1950s, the Clarks, along with Otto Klineberg and several other social scientists, used their findings on prejudice, racial attitudes, and racial identity to testify in Brown v. Board of Education, a case that ended legal segregation in the United States in 1954 (Jackson, 2001). These studies of racial attitudes would gain further traction during and after World War II, as the powerful grip of German antisemitism demonstrated the possible consequences of prejudice and stereotyping. The divisiveness of such attitudes, their incompatibility with American ideals of democracy and freedom, and the wartime focus on group unity and harmony all served as a catalyst for further exploration of prejudice and experimentation with methods of prejudice reduction. After the war, racial attitudes were studied intensely and the topic continues to be central in contemporary social psychology (Jackson, 2001).

The Study of Social Issues
Much of the early research on race and prejudice was done by social psychologists who were part of a new group devoted to exploring the application of social psychology to pressing social issues. This group grew out of the difficulties of the Great Depression and the stark reality of unemployment for psychologists. Like the rest of the nation, psychologists struggled to find work in the midst of the Depression, with more qualified candidates than open positions (Nicholson, 1997). This group began pressuring the American Psychological Association (APA) to use their power to address unemployment among psychologists, along with the myriad of social issues facing the nation in the 1930s, including poverty, labor disputes, and fascism. After much resistance from the APA, these psychologists founded an independent group – the Society for the Psychological Study of Social Issues (SPSSI) – focused on using a socially and politically engaged psychology to examine and ameliorate social problems (Nicholson, 1997).
Founded in 1936, SPSSI became an important central hive for the development of social psychology in the 1930s and 1940s, bringing together groups of psychologists working on socially relevant issues and advocating for the role of social psychology in American society. Many of American social psychology’s most prolific writers, researchers, and mentors grew up within the close-knit network of social psychology created by SPSSI, including Gordon and Floyd Allport, Kurt Lewin, Muzafer Sherif, and Gardner Murphy. This growing network and its focus on ameliorating social problems would take on an increasingly expansive role in the field as the United States readied itself for involvement in a global conflict.



Social Psychology and World War II
In the years leading up to World War II, social psychologists were prepared to offer expertise and assistance (Herman, 1995). Textbooks and handbooks had been published, promising lines of research had been developed, and the possibilities for applying this work were being fruitfully explored. The distinct climate of World War II also helped to encourage the participation of social psychologists. The power of propaganda had been demonstrated in World War I and the US government was very interested in research on propaganda, persuasion, morale, public opinion, and attitudes (Faye, 2007). Social psychologists – with their focus on topics such as attitudes, group dynamics, social influence, and social issues – were suddenly much-sought-after experts.
In the 1930s, social psychologists began taking advantage of this situation, putting their expertise to work in war-related projects and research. By 1942, a large number of social psychologists were employed by government agencies (Cartwright, 1948), and perhaps even more were engaged in war-related research and teaching on college campuses. Studies of attitudes seemed to provide an inroad for understanding both civilian and military support for the war, and studies of attitude change served as a platform for understanding the effects of morale-boosting efforts and propaganda campaigns.
The most extensive work on attitudes was conducted by the Information and Education Division of the War Department’s Research Branch. Headed up by sociologist Samuel Stouffer, a team of psychologists and sociologists carried out a massive survey program examining the attitudes of enlisted men, officers, and military personnel (Ryan, 2013). They explored soldiers’ wartime needs and difficulties to gauge ways of improving military morale. They examined attitude formation, change, and stability in relation to performance, military morale, psychological casualties, and other factors, suggesting methods of improving outcomes. By the end of the war, they had conducted more than two hundred surveys and tested more than a half a million officers and enlisted men. The results were used by the government in policy planning and implementation (Ryan, 2013). This project demonstrated the vast possibilities of social survey methods and attitude measurement. It also created relationships between social scientists, the military, the government, and funding agencies.
Studies of attitude formation and change also served as a gateway for studies of persuasion. As wartime social psychologists turned their attention to morale and propaganda, they began exploring how different kinds of messages and mediums persuade audiences. The army – seeking a way to employ films, television, and radio to invoke attitude change – provided opportunities for social psychologists to put their experimental methods and measurement techniques to work. From 1942 to 1945, Yale psychologist Carl Hovland worked with Stouffer’s Research Branch exploring attitude change. Their work (Hovland, Lumsdaine, & Sheffield, 1949) demonstrated how experimental techniques could be used to determine how factors such as message timing, source credibility, and audience intelligence affect attitude formation and change. For example, using army training films to present persuasive messages, Hovland and his team examined the effectiveness of one-sided versus two-sided messages. They found that messages that present both sides of an argument are more effective for attitude change (Hovland et al., 1949). At the end of the war, Hovland and his colleagues used funding from the Rockefeller Foundation to set up the Yale Communication and Attitude Change Program, which served as a training ground for social psychologists like Philip Zimbardo, Harold Kelley, Irving Janis, and Muzafer Sherif, who went on to become leaders of the field in the postwar world.
Another large-scale collaborative wartime project was headed up by psychologist Rensis Likert, working with the United States Department of Agriculture’s Division of Program Surveys. Likert and a team of two hundred employees conducted massive surveys and intensive interviews, collecting and analyzing attitude and opinion data on civilian reactions to wartime policies and efforts (Capshew, 1999). After the war, Likert also headed up the US Strategic Bombing Survey, focused on analyzing the effects of bombing on civilian morale in Germany and Japan (Capshew, 1999). Likert and his team interviewed thousands of German and Japanese civilians, finding that while bombing seemed to impact civilian morale, the effects were perhaps smaller than officials had anticipated. These are just a few of the examples of the kinds of massive, collaborative projects that were undertaken by social psychologists during World War II. Social psychologists also launched large-scale research projects on wartime rumor and morale (Faye, 2007), racial tensions on the home front (Herman, 1995) and studies of civilian food habits and rationing (Wansink, 2002).
It is almost impossible to grasp the extent to which American social psychology expanded and diversified during World War II. Once the war was over, social psychology grew exponentially. In 1948, the Personality and Social Psychology division of the APA had 339 members; by 1960, it had 1,346 (Tryon, 1963), nearly a 300 percent membership increase. The 1940s served as a serious springboard for the coming “golden age” of social psychology, characterized by the classic and memorable experiments of Leon Festinger, Solomon Asch, Muzafer and Carolyn Wood Sherif, and Stanley Milgram. Indeed, World War II was a watershed event in the establishment of social psychology as a distinct, legitimate, and socially relevant field of study.

“The Golden Age” and the Postwar World
As the war ended, social psychology entered what has since become known as its “golden age” (Sewell, 1989). The early years of the golden age were characterized by interdisciplinary connections and collaborations, a flurry of research activity on new social psychological topics, increased attention to social cognition, a focus on development and testing of social psychological theories, and the expansion of available research methods and statistical techniques. The war had opened up a new space for social psychology within the social and behavioral sciences as well as within the landscape of American society. The social psychology that emerged after World War II looked very different from the one that had begun to form in the 1930s. In this period, social psychology began to consolidate itself as a self-conscious discipline.
Interdisciplinarity
The interdisciplinary collaborations and connections that had been initiated during the war served as a foundation for building research infrastructure in the postwar period. Social psychologists had experienced and witnessed successful collaborations of psychologists, anthropologists, sociologists, political scientists, and statisticians during the war. Leaders of the field sought to continue the success of their wartime collaborations through the establishment of collaborative teams housed together in departments and research centers. In the postwar period, funding agencies like the Ford and Rockefeller Foundations and the Social Science Research Council were eager to fund interdisciplinary projects and approaches, serving as further incentive for this kind of research (Capshew, 1999; Sewell, 1989). Funding relationships established with the US government also continued to thrive after the war, providing abundant support for interdisciplinary collaborations (Capshew, 1999).
These factors contributed to the establishment of several interdisciplinary research centers, departments, and projects. In 1946, the Harvard Department of Social Relations was formed, drawing directly on interdisciplinary wartime projects (G. Allport & Boring, 1946). The Yale Institute for Human Relations, which had been established in 1929, gained impetus from interdisciplinary wartime study, exploring factors related to war, peace, culture, and personality (May, 1971). The University of Chicago’s National Opinion Research Center was also established during the war and flourished afterwards, conducting surveys on a variety of topics including mass communication, intergroup relations, political affairs, and postwar problems. Columbia University established a similar enterprise, the Survey Research Center (Sewell, 1989).
Perhaps the most successful postwar interdisciplinary research enterprise, however, was the Institute for Social Research (ISR), established in 1949 at the University of Michigan. The ISR grew directly out of social psychological wartime efforts and projects. Likert, sensing that the scope of government survey work would decrease in the postwar period, sought a new home for survey projects and for the people that he had collaborated with during the war. He suggested a university-based survey center that would focus on survey research and its applications to social problems. Established in 1946 at the University of Michigan, the Survey Research Center explored political, economic, and voting behavior. Likert and his team also studied organizational behavior, examining variables such as productivity and employee satisfaction in a variety of organizations (House et al., 2014). In 1947, the Survey Research Center expanded to incorporate the Research Center for Group Dynamics, a research group established by Kurt Lewin at the Massachusetts Institute of Technology (MIT) in 1945. The Research Center grew out of Lewin’s work on group dynamics and his wartime experience using basic research to study and ameliorate social problems. When Lewin died in 1947 and MIT’s support for the Research Center waned, it was moved to Michigan and joined with the Survey Research Center to form the Institute for Social Research (ISR; Seashore, 1958). The ISR served as a significant incubator for social psychological training and research in the postwar period. The Research Center for Group Dynamics was led by Lewin’s students, who conducted pioneering research on group productivity and efficiency, leadership, communication and perception, and intergroup relations (Cartwright, 1950; Seashore, 1958). They also continued Lewin’s methodological tradition of combining laboratory research and field studies and applying findings to social problems (Collier, Minton, & Reynolds, 1991). Between 1945 and 1950, the Research Center for Group Dynamics issued more than a hundred publications and dissertations (Marrow, 1969). By 1954, the ISR had more than three hundred staff members from a variety of academic backgrounds working together on social research and social issues (Seashore, 1958).

New Areas of Research
Looking back on social psychology’s history, Dorwin Cartwright (1979) stated, “If I were required to name the one person who has had the greatest impact upon the field, it would have to be Adolf Hitler” (p. 84). Indeed, many of the topics pursued by social psychologists in the postwar period reflect the desire to understand the war. Social psychologists’ experiences living through the war served as a catalyst for postwar research focused on intergroup conflict, authoritarianism, conformity, and prejudice. While they had conducted research on these topics prior to the war, they delved into them with fervor in the postwar period, trying to understand unfathomable events like the war itself, the power of dictatorship, and the Holocaust.
In 1949, Muzafer and Carolyn Wood Sherif, seeking to understand how intergroup conflicts begin and how they might be resolved, began their now famous Robbers Cave Studies. In these studies, the Sherifs (Sherif & Sherif, 1953) divided boys at a summer camp into two groups and observed group cohesion, the development of intergroup conflict, and situations necessary for instigating intergroup cooperation. They reported that when groups share a common goal or must work together to solve a common problem, cooperation ensues (Sherif & Sherif, 1953). The SPSSI also addressed the issue of conflict, using social psychological research and theory to argue that war is unnecessary and avoidable (Murphy, 1945).
The 1950s also witnessed a burst of research on conformity and social pressures, arising in the wake of postwar, McCarthy-era concerns about communism. In the postwar years, the focus shifted from interindividual social influence to social pressure, conformity, and compliance. In 1956, Solomon Asch published a series of studies examining the social conditions under which individuals conform to or dissent from group opinions and judgments. Demonstrating that individuals conform to a majority group’s opinion approximately 38 percent of the time, Asch then explored how factors such as the size of the majority group and the presence of group dissenters affected conformity and independence (Asch, 1956). Asch (1955) employed his findings to argue that while conformity can lead us to make glaring errors, changes in the social situation can encourage independent thinking.
This focus on social pressure and compliance is perhaps most visible in Stanley Milgram’s studies of obedience to authority, where research participants were instructed to deliver increasingly strong shocks to another person under the precept of participating in a study of learning. Milgram believed this study, finding that most people obeyed the scientist and delivered the shocks, explained how the Holocaust and mass genocide were possible (Milgram, 1963). Milgram, Sherif and Sherif, Asch, and other social psychologists looked at the social world created during wartime and attempted to make sense of it using social psychological science. This resulted in a social psychology that was bursting with new research programs focused on topics with high social relevance.

Theoretical Developments
The postwar years also saw the development of several new and powerful theoretical approaches that provided social psychologists with a platform upon which to build entire research programs. In the 1950s, social psychologists had access to masses of wartime data and computers that allowed for storage and processing of large datasets, enabling the testing of complex theoretical models involving multiple variables (Sewell, 1989). These new theories prompted social psychological work that was more focused on hypothesis generation and theory testing and less focused on testing basic problems and answering singular questions in the laboratory (Krech & Crutchfield, 1948). This new foray into extensive theory building undoubtedly grew in part out of wartime collaborations, which encouraged a team approach to social psychological research, where groups of researchers join together to test various hypotheses related to some central theory. This approach, which remains common today, established strong programs of research passed from one generation of social psychologists to another.
This focus on theory building and testing was particularly prevalent among Kurt Lewin’s students. Lewin strongly believed that effective social psychological research and action depended on the development of a good social psychological theory or framework. As his biographer explains, Lewin believed experiments should be undertaken “with the purpose of testing theoretical concepts, instead of merely collecting and analyzing elemental facts of classifying behavior statistically” (Marrow, 1969, p. 30). His field theory, developed in the 1930s and 1940s, served as an example of how a wide variety of hypotheses and experiments could be gleaned from a single framework.
The theory of cognitive dissonance serves as one such example. Although theories of cognitive balance and consistency were in development prior to World War II, they burgeoned in the 1950s, partly because of the intense research done on communication, attitudes, persuasion, and influence during the war. The most well-known and perhaps most influential of these approaches was Leon Festinger’s theory of cognitive dissonance. Festinger, a student of Lewin and a leader at the Research Center for Group Dynamics, proposed that psychological discomfort arises when an individual has two ideas or cognitions that are inconsistent or contradictory (Festinger, 1957). In order to reduce this discomfort, individuals change opinions, attitudes, perceptions, and behaviors to create consistency. Between 1957 and 1975, more than five hundred journal articles and two hundred dissertations were published focusing on or incorporating ideas from cognitive dissonance theory. Other theoretical approaches of the postwar period included attribution theory, social comparison theory, social learning theory, role theory, and achievement striving (Lindzey & Aronson, 1985).

The Rise of Social Cognition
One of the most visible characteristics of postwar American social psychology is the focus on social cognition. While prewar social psychologists focused primarily on behavior and stimulus–response relationships, postwar social psychologists increasingly studied internal cognitive states. Wartime studies of attitudes, ideologies, and social control convinced social psychologists and their audiences that understanding how we interpret and assimilate information from the social world required more than a stimulus–response psychology focused on behavior (Zajonc, 1968). Behaviorism began to loosen its grip on psychology in the 1950s and 1960s, and cognitive psychology was on the rise (Miller, 2003). Psychologists focused on studying individuals as “naïve scientists” and fallible problem-solvers who make sense of the world around them in predictable ways (Bruner, Goodnow, & Austin, 1956). The study of social cognition and social perception, begun prior to the war, found a much more willing audience after the war.
Lewin’s influence can also be seen in social psychology’s focus on cognition. Lewin, who had been influenced by German gestalt psychology, strongly valued thinking and perception and studied the assimilation of new experiences into an organized perceptual system (Marrow, 1969). Lewin saw behavior as a function of both the inward states of the person and the environment, where the environment includes not just the physical environment, but the psychological environment, consisting of the subjective experiences of the person. His perspective diverged considerably from that of the behaviorists, and his experimental work demonstrated that psychological research could succeed beyond the study of stimulus–response relationships in a behaviorist framework (Kelley, 1980).
The work of Fritz Heider, a colleague of Kurt Lewin, also served as a catalyst for a cognitively oriented social psychology. Heider, a German scholar influenced by gestalt psychology and Lewinian field theory, used the principles of gestalt psychology to explore social perception (Collier et al., 1991). After immigrating to the United States in 1930, he published his work on balance theory, which focused on how perceptions of and relationships with people and objects create internal states of psychological balance and imbalance (Heider, 1958). Balance theory suggests that interpersonal relationships are strongly influenced by perceptions of balance. Imbalance arises when two people dislike one another or when two people who like one another have different feelings toward some third person or some object. When such perceived imbalances arise, people change their social worlds to restore balance. Heider’s work stressed the importance of understanding not just the external, objective relationships between persons and objects, but the internal perceptions of those relationships. Heider’s work created a strong theoretical foundation for exploring the role of social perception and interpersonal relationships and the myriad of internal factors that influence them (Heider, 1958).


Crises, Critiques, and Current Status
The distinct character of postwar social psychology, with its flurry of research activity, theory generation, and interdisciplinary teamwork, lasted well into the 1970s. It took place against the backdrop of the optimism associated with the postwar boom in the American economy, the politically divisive environment of the McCarthy era, and the social unrest and revolution spurred by the civil rights movement and the Vietnam War. The rapid growth and change in social psychology during these years accompanied rapid growth and change in American postwar society. In the 1960s and 1970s, however, the postwar promise of social psychology seemed to be fading. Several of the interdisciplinary departments and programs that had been established in the postwar period began to disband, including the Harvard Department of Social Relations in 1972 and the Yale Institute of Human Relations in 1955 (May, 1971). This was due in part to a lack of infrastructure to support these initiatives: research funding provided by military contracts, foundations, and government agencies, so readily available in the postwar period, began to dissipate (Cartwright, 1979). In short, institutional support structures that had nurtured postwar social psychology eventually began to wane, providing decreased resources for the field (Sewell, 1989).
During this same time, the field became the subject of both internal and external critiques of many different kinds. Even as the social psychologists of the golden age continued to rapidly produce theory and gather research results, questions and concerns arose regarding the field’s subject matter, practices, and methods. In the context of the turbulent 1960s and 1970s, when the United States was steeped in the civil rights movement and the Vietnam War, many began to challenge the relevance of social psychology, questioning whether the discipline contributed anything substantive to society and whether it contributed to or ameliorated problems of inequality, prejudice, and power imbalance (Faye, 2012). Many looked to the field of social psychology to solve society’s most pressing social problems and instead found a field steeped in laboratory data, far removed from the realities of the social world. Many within the field began to wonder whether experimental methods could adequately address socially relevant problems, arguing that in their attempt to acquire scientific status, social psychologists had given up the study of topics that were of gravest importance, but not easily studied in the laboratory: culture, meaning, and social context (Faye, 2012).
Concerns about the relevance of social psychology were strongly tied to concerns about the validity of laboratory findings. In the 1960s, social psychologists began to explore the experiment itself as a social psychological situation, where experimenter bias and participants’ desire to please the experimenter often played a significant role in determining social-psychological findings (Rosenthal & Rosnow, 1969). A new area of research, deemed the “social psychology of the psychological experiment,” came into existence and exposed a myriad of social variables at work in the laboratory setting, calling some of the field’s most enduring findings into question (Rosenberg, 1965). Others believed the problems plaguing social psychology had more complex roots. Kenneth Gergen (1973) questioned the basic philosophical foundations and assumptions of the field, arguing that since social psychological subject matter is so dependent on time and place, it could not hope to formulate general laws. He argued that, instead, social psychologists should study their subject matter historically, contextually, and cross-culturally, seeking collaborations with other fields such as history, sociology, and political science. These concerns and others led many to diagnose 1960s social psychology with a crisis of confidence (Elms, 1975). Many causes for the crisis were suggested, including overreliance on the experimental method, a lack of adequate theory, and poor research practices. While some attempts were made to account for these issues, the field saw little change in the 1970s, aside from an increasing commitment to experimental methods and refinement of experimental and statistical techniques. Social psychology continued to press forward quite successfully, developing new theoretical orientations and research topics, many centered on social cognition and the self (Faye, 2012).
In recent years, social psychologists have again begun to reassess their field, its findings, and its orientations, resulting in another self-diagnosed “crisis” (Earp & Trafimow, 2015). Much of this questioning initially grew out of the 2011 Reproducibility Project, which aimed to replicate studies in three leading psychology journals to see if the findings could be reproduced. The Journal of Personality and Social Psychology, one of social psychology’s leading publications, was one of the targeted publications. The researchers found that only 25% of the reproduced studies replicated the original results (Open Science Collaboration, 2015). Social psychologists, along with psychologists more generally, began engaging in a vociferous debate about the state of the field and the solutions to the replication crisis (see Stangor & Lemay, 2016, for a review). The majority of the proposed solutions to this crisis revolve around refining statistical techniques and inferences, focusing on issues surrounding sample sizes, significance tests, and effect sizes. Other solutions are more directed toward refining research practices, such as data sharing, nonselective data reporting, and replication of findings. In some respects, this current crisis mirrors the concerns and solutions explored in the 1960s and 1970s, when social psychologists began studying and exploring the limitations of social psychological experiments.
The current crisis also reflects ongoing concerns about the generalizability and universality of social psychological research, a problem that also surfaced in the 1960s literature. When replications failed, scholars considered the idea that if findings cannot be replicated from one laboratory to another, there is little reason to believe that they can be generalized to the world outside the laboratory. Others express concerns about judging studies by their replicability, since more complex studies are more difficult to replicate. If replicability becomes the gold standard for social psychology, highly contrived, simplistic studies may become more prevalent than those involving complex research protocols and longitudinal designs (Baumeister, 2016). Finally, some see the failure to replicate social psychological findings as indicative of a larger issue at the core of the discipline: social psychological phenomena are highly context-dependent and therefore may not replicate consistently. Social contextual factors, which are at the very heart of social psychology’s subject matter, affect social psychological phenomena, constantly changing our findings. The laws and findings uncovered in the social psychology laboratory are laws and findings that depend very much on social context; they are at the very heart of what makes social psychology social.
The questions being raised by contemporary social psychologists are not entirely new, and they are not limited to this field. Indeed, psychology as a whole is grappling with the meaning of failed replications and issues of generalizability. Further, psychologists have confronted replication failures since the inception of the discipline in the nineteenth century (Benschop & Draaisma, 2000). Despite attempts to solve these issues through methodological refinements, they resurface repeatedly in the discipline, giving rise to moments of self-reflection and internal debate. These challenges and critiques are an important part of social psychology’s past and present, as they offer opportunities to reflect on and refine a field that has grown, shifted, and changed for more than a century.
The success that the field experienced in the postwar period continues in contemporary psychology, where social psychology enjoys a strong and stable existence as a productive subfield. The APA’s Society for Personality and Social Psychology is home to more than a thousand members. Most major departments of psychology in the United States offer a specialty in social psychology, and more than two hundred doctoral degrees are awarded in the field every year (National Science Foundation, 2015). Social psychologists continue to expand the limits of their work, exploring new theoretical outlooks such as evolutionary and cultural social psychology. They also continue to explore new methods of studying the topics that have interested them for decades, as is evidenced by the interest in unconscious social cognition and implicit attitudes in the study of prejudice. And, despite moments of self-reflection and critique, social psychologists continue to produce new, exciting, and useful research on topics that have fascinated them since the 1920s: attitudes, intergroup relations, and conflict. Indeed, twenty-first-century social psychology has found a firm footing within the landscape of American psychology and American society.
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13 Gender
Alexandra Rutherford
It is widely noted by scholars that the modern usage of the term gender (i.e., to refer to human beings and nonhuman animals rather than a purely grammatical category) is of relatively recent origin. How recent? As Haig (2004) has noted, “Prior to the late 1960s, nongrammatical uses of gender were exceedingly rare” (p. 89). This observation provokes a number of questions that are both historically and conceptually interesting. First, exactly when, with what meaning, in what context, and for what purpose, did the modern usage of the term emerge? Second, what conceptually similar terms or ideas existed before this change that can help us reconstruct a relevant, if not continuous, history of gender in psychology? Finally, given that the meaning of gender is always in flux, “multiple, contestable, and still a matter of debate” (Capdevila & Lazard, 2014, p. 766), how is it possible to construct its intellectual history at all?
While acknowledging all of these complexities, this chapter takes on the project of constructing an intellectual history of gender by examining how ideas about gender have been constructed and deployed in psychology since the late nineteenth century, largely in North America and Western Europe (for accounts that look at the psychology of gender in different cultural contexts, see Rutherford et al, 2011; for gender in the social sciences, see Rosenberg, 2003). Thus, although the term “gender” itself may not have been widely used in the contemporary sense before the 1960s, ideas about gender (or its conceptual relatives) have long played a foundational role in psychological theories of human development and social organization, and the links between the two (Hollway, 1989). Psychologists have, since the very beginning of the academic discipline, drawn heavily on gender norms, stereotypes, and assumptions to propose theories about the psychological characteristics and abilities of women and men (Shields, 1975, 1982, 2007). As Magnusson and Marecek (2012) note, “Since the early years of academic psychology researchers have been interested in finding out what (if anything) distinguishes men’s and women’s mental life” (p. 31). Since that time, the focus on differences between men and women has given way to an emphasis on the social processes that constitute gender, or how we “do gender” (West & Zimmerman, 1987), and to how this “doing” is then internalized as a sense of oneself as having a gender. Even more recently, psychologists have begun to move away from an exclusively binary conceptualization of both sex and gender that divides human beings into women and men, male and female, toward a recognition of many different sex/gender possibilities (see Schellenberg & Kaiser, 2018).
In the following sections I provide an overview of how ideas about gender have influenced psychological theorizing, including how American and Western European psychologists have theorized gender itself, since the end of the ninetenth century to the present. I will, somewhat anachronistically, sometimes use the term gender even in this early history, although sex – to refer to the status of being male or female – would have been used consistently at the time. The complexity of the relationship between sex and gender will itself become part of this intellectual history during the mid- to second half of the twentieth century.1
Gender and the New Psychology: Complementarity and Difference
When the study of psychological subject matter became more systematic and scientific toward the end of the nineteenth century, the “new psychologists” as they were called (and who were largely, although not exclusively, men) adopted, for the most part uncritically, the gender norms and stereotypes that surrounded them in the culture at large. These included strongly held beliefs in various fundamental and innate differences between women and men, grounded in evolutionary theory, and reinforced by the social and cultural restrictions experienced by many men and women at the time (although these restrictions varied by social class, race/ethnicity, and geography, among other factors).
One of these prominent beliefs was that women and men differed in complementary ways on a number of psychological traits. These differences were congruent with the “doctrine of separate spheres,” which stated that men excelled in the public worlds of politics and work, while women were best suited to the private realms of family and home, and of course, to nurturing children. Accordingly, men were seen as agentic and independent, while women were passive and dependent. Men were vigorous and passionate, while women were weaker and more emotional (Shields, 2007). While women were moral, virtuous, and intuitive, men were rational, intellectual, and strong-willed. Although not central to the complementarity hypothesis, it was also widely believed that women overall, and men and women of different races, were intellectually inferior to white men of European descent. This view was held by Charles Darwin, who formulated the theory of evolution by natural selection, and by many early psychologists and scientists (Daston, 1992; Shields, 1982).
Underlying the belief in the inferiority of the female intellect was another widespread belief called the variability hypothesis. The variability hypothesis proposed that males of any species exhibited greater variability than females across a range of psychological and physical characteristics, such as intelligence. Thus, while greater male variability might produce more males at the lower end of the intelligence scale, this was compensated for by the greater number of male geniuses. Women, by comparison, were restricted to the middle of the distribution and were much less likely, on average, to occupy the extremes of either end. Importantly, given that evolution by natural selection depended on variability of traits within species, men were seen as the drivers of evolutionary progress.
G. Stanley Hall (1844–1924), a pioneer of the new psychology, held a complex set of views about gender and race which drew both on the variability hypothesis and on the recapitulationist theory of human development that was prominent at the time. This latter theory proposed that children develop by passing through the same stages as our prehuman ancestors. Hall argued that a child’s progress from crawling, to walking upright, to ensuing stages of social, creative, and intellectual activity basically repeated or reflected the evolutionary sequence leading to modern civilization. In Hall’s version of recapitulationism, as children relived the evolutionary stages of the human race they would reach a point, typically at puberty, when blood from different ancestral stocks would overwhelm them with an influx of racialized traits, especially in children of “less pure” ancestry (i.e., non-Europeans). This accounted for the emotional turbulence characteristic of adolescence, a period of life that Hall named and studied (Hall, 1907).
But here Hall’s thinking took another interesting turn. He was highly concerned about what he perceived as the weak, ineffective, even overcivilized state of American manhood in the late 1800s and early 1900s, especially among white, middle-to-upper class professional and businessmen. He observed that the physical and mental vigor of these American men had been taxed by the pace of technological advance and they were becoming overwhelmingly neurasthenic – a term used to refer to “weak nerves” or the tendency to become fatigued and emotionally overwrought. To remedy this undesirable outcome of modern civilization – an enfeebled masculinity – Hall recommended that teachers encourage boys, especially “Caucasian” boys, to systematically relive all the racial strains of their diverse ethnic heritage in order to reach the highest stage of evolution. This would require a prolonged adolescence in which boys would express their “savage” origins and pass through them, eventually creating a race of “super-men” who would reach their full evolutionary potential (see Bederman, 1995).
This process would unfold, according to Hall, only for Caucasian boys of diverse ethnic heritage, however. Non-Caucasians, he felt, did not have the advanced final stages of evolutionary development in their ancestral past, and they were destined to fall behind their white peers in educational potential and achievement. Hall also believed in the variability hypothesis. Since males were the carriers of the variability of the species, they were the only ones who could pass on these advanced traits to the next generation. Although females might be able to relive their primitive evolutionary heritage, they would be unable to develop advanced traits that could be passed on to their offspring. In fact, it was widely believed that educating young women during puberty and beyond could damage their reproductive organs by diverting blood from their reproductive systems to the brain. Hall (among many others) thus advocated a different, less intellectually strenuous, education for women, and even suggested that educated women became “functionally castrated.”
While Hall’s views may seem extreme to us now (and were not wholly accepted even in his own time), aspects of these views were shared by many and were often taken as facts rather than as hypotheses to be tested (e.g., H. Clarke, 1873). When these assumptions about gender were questioned and tested, the studies were often conducted by women who were entering the field (see Rosenberg, 1982). As highly educated, accomplished women, their very presence in the discipline implicitly challenged many of these beliefs. They also conducted empirical investigations of these assumptions and advocated for environmentalist instead of biologically reductionist explanations. Mary Whiton Calkins (1863–1930), for example, one of the earliest women to earn a PhD in American psychology,2 challenged her colleague Joseph Jastrow’s contention that men evinced a greater “community of ideas” than women – that is, that men could generate more associations to a stimulus word than women could, and that women were far more likely to generate words reflecting a domestic orientation than were men. She undertook her own systematic, empirical studies of the problem and used her findings to challenge Jastrow’s claims (Calkins, 1896; Nevers & Calkins, 1895).
Helen Thompson Woolley (1874–1947), another early American psychologist, used her PhD research to conduct a study of sex differences (H. B. Thompson, 1903). She found that men’s motor abilities were in general better developed than those of women (probably due to their greater physical strength), but that men and women did not differ from one another in the “life of feeling” or in “general information and intellectual interests.” Women generally made finer sensory discriminations than men and were better at memory tasks and associative thinking. She concluded forcefully that there was no way to determine the cause of any of the differences given that the environments of girls and boys, men and women, were so different. As she wrote:
Even in our own country, where boys and girls are allowed to go to the same schools and to play together to some extent, the social atmosphere is different, from the cradle. Different toys are given them, different occupations and games are taught them, different ideals of conduct are held up before them. The question for the moment is not at all whether or not these differences in education are right and proper and necessary, but merely whether or not, as a matter of fact, they exist, and, if so, what effect they have on the individuals who are subjected to them.
(H. B. Thompson, 1903, p. 177)

As one final example of an early effort to combat sexist social beliefs masquerading as science, Leta Hollingworth (1886–1939) conducted an empirical study to determine whether women’s cognitive, perceptual, and motor abilities were impaired at certain times during their menstrual cycles. This belief, called functional periodicity, was widely held and used to argue that women should be prevented from undertaking a range of tasks and occupations because of this biological impediment. Hollingworth’s study showed no such impairment (Hollingworth, 1914), but the belief persisted in various forms. A slightly later generation would call this the code of menstrual invalidism – and continue to combat it (Seward, 1944). Indeed, beliefs in the incapacitating mental and physical effects of menstruation have continued to exert a persistent and tenacious hold on both scientific and popular imagination, despite many feminist researchers’ careful attempts to dismantle and critique them (e.g., Caplan, McCurdy-Myers, & Gans, 1992; Chrisler & Caplan, 2002; Parlee, 1973, 1982).

Measuring Masculinity and Femininity
While early work on gender in American psychology tended to focus on sex differences in the context of Victorian evolutionary beliefs and the doctrine of separate spheres, as psychology developed new statistical techniques and an increasing concern with social control, interest in the measurement of various psychological characteristics grew. This was reflected not only in the rapid development and proliferation of intelligence tests, but in tests that purported to measure temperament and personality. Masculinity and femininity (M–F) soon came under the psychometrician’s gaze. As we shall see, the measurement of these constructs was tied intimately to existing beliefs about sex differences, thus creating a rather unsettling tautology in which M–F came simply to reflect and signify that which was believed to differentiate males from females, whether or not these differentiations were meaningful or valid in and of themselves.
One of the earliest research programs to take on the measurement of M–F was that of Lewis Terman (1877–1956) and Catharine Cox Miles (1890–1984) at Stanford University. Terman and Miles believed that M–F was a central feature of temperament around which all other aspects of the personality were formed. As Constantinople (1973) later noted, however, despite its centrality to their conceptual and measurement scheme, they had no theoretically derived, a priori definitions of M–F that guided the development of their scale. Rather, they drew on existing research in domains of behavior indicating significant sex differences, and constructed items reflecting these domains for their test. They then refined the lists of items by discarding those to which men and women did not respond differently when they administered the lists to various groups. The test was designed as a bipolar measure rather than multidimensional one, with a plus for a masculine response and a negative for a feminine response resulting in a single score. Although Terman and Miles were not absolutely satisfied with their approach, the Attitude–Interest Analysis Test (named so as to obscure its real purpose), did rather reliably distinguish male respondents from female respondents, and it set a precedent for other tests that followed. This led to what Constantinople (1973) noted as a major problem in this line of research: “While it is clear that something is being measured by the tests of M–F, namely sex differences in response, the theoretical explication that would tie sex differences, regardless of content, to masculinity and femininity is absent” (p. 405). As she explained, while it may be that the length of the big toe discriminates between men and women, does having a longer or shorter toe as a man or as a woman necessarily make one more or less feminine or masculine?
Nonetheless, in their qualitative analyses of results from the M–F scale, published in Sex and Personality (1936), Terman and Miles did sketch out a description of the gendered psyche: masculine minds were adventurous, mechanically and object-oriented, aggressive, self-assertive, fearless, and rough; feminine minds were aesthetically and domestically oriented, sedentary, compassionate, timid, emotional, and fastidious. Morawski (1985) has suggested that this repetition of the complementarity hypothesis/doctrine of separate spheres of an earlier era may have served a prescriptive function, suggesting a reversion to a more gender-conservative past in a period marked by dramatic (and threatening) changes in gender roles.
Although Terman and Miles did not weigh in with an explanatory model as to the origins of sex differences (i.e., in nature or nurture), they did convey a clear message about the psychological desirability of a correspondence between psychological M–F and biological sex. Effeminate boys and masculine girls occupied a problematic place in Terman’s scheme – especially if they were of high intelligence (Hegarty, 2007; 2013). This was a reflection of the then-popular sexual inversion theory of homosexuality, which posited a connection between childhood gender nonconformity and the later development of homosexuality. It was, of course, also connected to the rampant homophobia of the time. The extent to which gender may play a role in a “healthy” personality, however, was taken up decades later in the early 1970s by feminist psychologist Sandra Bem (1944–2014) in her reenvisioning of the measurement of M–F: the Bem Sex Role Inventory (BSRI) (Bem, 1974).
Bem’s feminist reenvisioning configured the psychologically healthy personality as one constituted by an almost equal number of masculine and feminine traits as measured by the BSRI. The BSRI measured M–F as bidimensional rather than bipolar, in that one’s endorsement of masculine items generated a masculinity score, and one’s endorsement of feminine items generated a separate femininity score. In the BSRI’s original scoring scheme, a comparison of the two scores would reveal whether one was androgynous (reported an equally high number of masculine and feminine traits), masculine (more M traits), feminine (more F traits), or undifferentiated (reported a low number of both masculine and feminine traits). The androgynous personality was the psychological ideal. Bem’s conceptualization was not interlaced with any assumptions about the link between psychological gender and sexual orientation, and drew attention away from the bipolarity of masculinity versus femininity. It was embraced by some feminist scholars and was among a number of other scales that began to measure gender in similar ways (e.g., Janet Spence’s personality attributes questionnaire). However, the extent to which it still fundamentally relied on stereotypic conceptualizations of masculinity and femininity did not undermine or challenge the “reality” of these constructs, and ultimately failed to reliably make the link between androgyny and psychological health, led to a bit of a theoretical impasse. As Morawski (1985) wrote, androgyny models “renovate rather than replace the rejected presuppositions about the ontology, structure, and desirability of gender concepts” (p. 214).

Psychoanalysts Theorize Gender
If there is one psychological theory that is most centrally, if also most controversially, associated with sex, gender, and sexuality, it is psychoanalysis. In addition to its explicit focus on childhood sexuality, which was a break from culturally accepted and acceptable beliefs about child development, Sigmund Freud (1856–1939) notoriously postulated that girls and boys proceed through different developmental stages in terms of their separation and individuation from their same-sex and opposite-sex parents. He hypothesized that young boys and girls experience a constellation of unconscious wishes involving the desire for sensual gratification from the opposite-sex parent, which he termed the Oedipus complex. Then, between the ages of about three and six, boys and girls pass through the Oedipal period during which they become aware of the major anatomical difference between them, namely, the presence or absence of a penis.
The awareness in boys that there are people without penises gives rise to intense anxiety around the possibility of being castrated. They fear that if their fathers discovered their sons’ desire for their mothers, they might castrate them as punishment. In order to deal with this intense castration-anxiety, boys internalize a greater degree of outward, in this case parental, injunctions around appropriate behaviors and desires, thus creating a very strong superego. Girls by contrast, realizing that they are already castrated, do not experience the same degree of anxiety as boys and instead develop a desire to be like a boy and have a penis, a desire that Freud called penis-envy. They do not have to resolve the Oedipal complex as completely, and therefore do not develop as strong a superego as their male counterparts. This, according to Freud, explained the tendency of women to have a less well-developed sense of justice than men, and to be more often influenced by their emotions as opposed to principles.
Needless to say, this bit of fanciful Freudian theorizing (even Freud acknowledged that it was based on observations of only a few clinical cases) was met with skepticism by some female psychoanalysts. Institutionally, psychoanalysis had actually been much more open to women’s participation than many other institutions of its time, and Freud himself had nurtured his own daughter Anna’s important role in the burgeoning psychoanalytic movement. One of the most well-developed critiques of this aspect of Freudian theorizing was formulated by the well-established female psychoanalyst Karen Horney (1885–1952). Horney argued that Freud had been blinded by male bias in his understanding of female development. In his conceptualization of penis-envy he had failed to consider the cultural and political advantages of being male, advantages that would rightfully make any woman envious of having a (symbolic) penis. Turning the tables, she argued that in fact boys and men should envy the creative and procreative joy of being able to bear and give birth to children, an ability of course given exclusively to women. Womb-envy was the logical antidote to penis-envy (Horney, 1967).
Building on Horney’s critique, American psychoanalyst Clara Thompson (1893–1958) further emphasized that socially and culturally conditioned negative attitudes toward women’s sexuality and sexual organs generated women’s feelings of inferiority, rather than any innate, intrapsychic, or essential inferiority (C. Thompson, 1953). She argued that Freud’s own views about female sexuality were heavily influenced by the sociocultural positioning of the female patients he happened to treat. Not all female psychoanalysts of this period were as antiessentialist as Horney and Clara Thompson, however. Helene Deutsch (1884–1982), wrote extensively on the psychology of women, and centered female biology in her theorizing. She cast the female clitoris as an inferior penis and wrote about female masochism in ways that would provoke the ire of subsequent feminists (Deutsch, 1944–1945).

Psychoanalysis Meets Feminism
Despite the misogynist leanings of classical Freudian psychoanalysis, the centrality of sex, gender, and sexuality in psychoanalytic theory made it a promising focus for feminist interventions (see Mitchell, 1974). Thus, despite ample feminist critique of psychoanalysis, some second-wave feminist scholars engaged deeply with psychoanalytic formulations to theorize gender. American feminists Nancy Chodorow and Jessica Benjamin, for example, contributed important pioneering contributions to the psychoanalytic understanding of gender, refocusing attention on female psychological development.
In 1978, Chodorow, a psychoanalytic sociologist and feminist influenced by the Marxism of the New Left, undertook to understand the links between the psyche and the social world in her classic work The Reproduction of Mothering. She argued that in order to understand the gendered division of labor in Western (and indeed many non-Western) societies, one had to understand why and how mothering was a role almost exclusively undertaken by women. She posed the question “Why are mothers women? Why is the person who routinely does all those activities that go into parenting not a man?” (Chodorow, 1978, p. 11). She pointed out that most social scientific theories simply viewed it as a biological or natural fact that women should mother and so expended no special effort to understand it.
She began by reviewing various theories about why women take on parenting to such a greater degree than men, including bioevolutionary, maternal instinct, and socialization theories. She concluded that these were insufficient in explaining women’s sole position as mothers and the way that mothering is reproduced and thus persists across generations. She argued that to understand these processes one must grapple with how female development is internalized into a psychological structure: “Women are prepared psychologically for mothering through the developmental situation in which they grow up, and in which women have mothered them” (Chodorow, 1978, p. 39).
Counter to much of the psychoanalytic theory of the time, which focused almost exclusively on the salience of the Oedipal phase for masculine development and the relationship of fathers to sons, Chodorow turned to British object-relational theory to answer the question “Why do women mother?” She focused on the mother–child relationship and argued that gender differentiation begins very early in development as female and male children encounter a primary caregiver who is almost always female. Because girls encounter mothers, they develop a sense of self that is continuous with others, that seeks relationship over individuation, and that has more flexible and permeable ego boundaries. Since girls never give up their pre-Oedipal attachment to their mothers or their Oedipal attachment to their fathers, they develop an internal object world that has a more complex relational constellation. Boys, by contrast, develop a sense of self that is based on denial of relation and connection to the mother, as well as a denial of femininity. Since boys are parented primarily by women and seek to separate from them to resolve the Oedipus complex, masculinity is a more reactive quality in men than is femininity in women.
Chodorow then argued that since mothers are more often physically and emotionally available to both girls and boys than are fathers, a girl’s gender identification is based on an ongoing, real relationship that is continuous with her primary identification. Boys, however, are most often forced to learn their masculine identification in the absence of a continuous personal relationship with their fathers and must rely instead on cultural images of masculinity. As a result, Chodorow claimed that masculine identification is predominantly a gender role identification while feminine identification is predominantly a parental identification (Chodorow, 1978). This produces a psychic structure in women that reproduces the capacity for mothering and perpetuates women’s and men’s differential participation in systems of production and reproduction. Since women have more developed relational capacities and preoccupations than men, they are defined by and associated with social interaction and personal relationships in a way that men are not.
Appearing ten years after Chodorow’s classic text, Benjamin’s The Bonds of Love, also emphasized the importance, for the (pre-Oedipal) developing self, of relating to others versus individuating from them, but she shifted attention away from the extent to which we separate from or stay merged with others to how we actively engage with and make ourselves known to the other. Benjamin has argued that it is the act of mutual recognition (being recognized by and recognizing the other) and its consequences for psychological development that is at the core of her theoretical contribution. The mother, in her formulation, is not an object that responds to/recognizes the infant, but is someone whom the infant recognizes as well, as a fully subjective being in her own right. As Benjamin (1988) put it, “It must be acknowledged that we have only just begun to think about the mother as a subject in her own right, principally because of contemporary feminism, which made us aware of the disastrous results for women of being reduced to the mere extension of a two-month-old” (p. 23).
For Benjamin, the sense of “being with” another, in a stance of mutuality and sharing, informs the process of identification. Importantly, it breaks down the oppositions between powerful and helpless, active and passive, doer and done to. This intersubjective reformulation provided an alternative to the overvaluing of separation that Benjamin identified as a strong bias in psychoanalytic theory. She argued that the classical formulation in which dependence on the other was a threat to individuation and autonomy generated a psychology of domination: “Opposites can no longer be integrated; one side is devalued, the other idealized” (p. 50). Ultimately, since irrational oneness with the mother is most threatening to the individuated self, it is the feminine that is devalued and the masculine (rational, separate, dominating) that is idealized. This, according to Benjamin, is the psychic representation of many of the long-standing dualisms of Western culture, namely, irrationality–rationality, object–subject, and dependency–autonomy, and is the pattern “for every form of domination” (p. 218).
Clearly, psychoanalytic theorizing about gender has progressed a long way from Freud’s original, perhaps somewhat hasty, proposals about castration-anxiety and penis-envy. Many contemporary thinkers take seriously the challenge of how to move beyond the primarily intrapsychic formulations of classical psychoanalysis to understand and explain how the material and social representations of gender are interconnected with our psychic structures.

John Money, Intersex, and the Birth of Gender
During the 1950s, as the golden age of psychoanalysis in American popular culture was reaching its height (Hale, 1995), there emerged a historic line of research that would fundamentally change how we view the relationship between sex and gender. This was psychologist John Money’s (1921–2006) work at Johns Hopkins University on the clinical management and treatment of intersex infants. It was Money’s critique of Freud’s psychosexual theory that, at least in part, started him on a path that would lead to a new way of thinking about biology and culture as they related to one’s gender, and indeed even bring the word “gender” into use in a new way.
As a doctoral student in the Psychological Clinic and Department of Social Relations at Harvard in the late 1940s, Money undertook a historical review of psychosexual theory for a course paper. After attending a presentation of the case of an intersex man who was raised and identified as male despite having a clitoris and developing female secondary sexual characteristics at puberty, Money became intrigued and revised his project into a critique of Freud’s first essay on sexuality, arguing that the instinctual, drive-based theory of psychosexual development posited in Freud’s system did not exist (Germon, 2009). He reviewed the medical literature on the psychology of “hermaphroditism” (as intersex was then called), and wrote up four of his own case studies. He came to the conclusion that “psychosexual orientation” was not, as Freud suggested, the product of an internal drive, but was in large part the result of learning and social experience that was then internalized as psychological. Money went on to conduct a much more ambitious and comprehensive study for his doctoral dissertation, and reiterated his general conclusion that psychosexual orientation, as he was calling it, was not instinctual but acquired.
In the course of his research Money developed relationships with a range of professionals involved in the research and care of intersex individuals, from urologists to endocrinologists to psychiatrists. Upon graduation he was offered a position at Johns Hopkins University Hospital where he could continue his work with intersex cases in a multidisciplinary environment. Quickly, he became dissatisfied with the terminology being used to refer to the “manliness” or “womanliness” of people born with “indeterminate” sex status and began to search for a new term. The term “sex” itself was unwieldy because it referred to the status of the body as having a biological sex, as well as to the act of having sex. The terms “sexual identity” and “sex role” were similarly inexact. Money was looking for a term that could offer a way of talking about a person’s outlook, demeanour, and orientation (including but not limited to their sense of their own sexuality) as masculine or feminine. He chose “gender” as this term, often using “gender” and “gender role” interchangeably in his early work.
In their examination of the history of intersex and Money’s invention and use of the term “gender role,” gender studies scholar David Rubin argues that “Intersex literally gave birth to gender” (Rubin, 2012, p. 904). By this Rubin means that the term “gender” was originally invented in the context of Money’s attempts to make intelligible, organize, and manage bodies that presented as sexually “ambiguous” because of incomplete or inconsistent gonadal, hormonal, genital, or chromosomal sex. This invention took place in a specific masculinist, heteronormative cultural context that disallowed anything other than dimorphous sex (i.e., one must be either exclusively male or exclusively female).
Seeking a way to makes sense of intersex bodies that did not conform to the sex dimorphism that was culturally demanded at that time (and arguably, still is), Money searched for a guide as to how to intervene on these bodies. While acknowledging the theoretical possibility that sexual polymorphism could be a “proper” state of nature, Money was nonetheless impelled by his own cultural positioning to find a way to line up biological sex with one’s felt sense of being male or female, masculine or feminine. This is how he came to the term “gender role,” defined specifically as “the overall degree of masculinity and or femininity that is privately experienced and publicly manifested in infancy, childhood, and adulthood, and that usually though not invariably correlates with the anatomy of the organs of procreation” (Money, 1995, pp. 18–19).
Based on his research, Money was convinced that gender roles were learned, and could therefore be taught and reinforced. Since the very young intersex infants that Money and his team saw could not yet express their private experience of gender, and because it was felt to be imperative that a gender decision be reached as soon as possible, their parents – but more frequently their physicians – decided it for them. After codifying and considering the myriad combinations of gonadal, hormonal, and chromosomal markers of sex as possible determinants of sex assignment, Money and his team decided to use the appearance of the external genitalia as their criterion for sex assignment. If the external genitalia appeared male (i.e., presence of a viable penis), despite other markers of femaleness, or if the external genitalia appeared female (i.e., presence of a clitoris) despite other markers of maleness, and if the genitalia could not be surgically changed to create a serviceable rendition that would be congruent with the other markers, then the child was assigned the sex that matched the existing external genitalia, and all surgical and hormonal interventions were focused on enforcing this assigned sex. Importantly, once this decision was made, doctors, parents, families, and others were also trained to rigorously reinforce the gender role that was congruent with the assigned sex. As gender scholar Jennifer Germon has written, Money “was not denying the workings of the body in gender, but he was suggesting that the body in turn could be worked upon – surgically and socially – to produce a gender, indeed an exemplary gender” (Germon, 2009, p. 42).
Money’s role in the history of intersex is decidedly controversial (see Colapinto, 2000; Goldie, 2014). This is in part due to the tragic case of David Reimer, a Canadian man who was brought to Money as a child for treatment after his penis had been destroyed due to a botched circumcision. When his parents brought him to Money for a consultation in the late 1960s, Money recommended sex reassignment and raising him as a girl. Accordingly, he was subjected to both the surgical and gender socialization steps of Money’s intersex case management protocol. After following the case for a few years Money publicly declared “Brenda’s” sex and gender reassignment a success, but Reimer was never comfortable as a girl and by the age of fifteen reassumed his male gender role. At age thirty-eight he committed suicide after years of depression and financial and relationship troubles.

Robert Stoller’s Contributions to Gender Theory
Money articulated the notion of gender or gender role as one’s private orientation and public manifestation of masculinity or femininity. While this marked an important linguistic and conceptual shift, arguably even more important for gender theory in psychology was Robert Stoller’s (1924–1991) differentiation between gender identity and gender role (Money saw them as more or less interrelated, two sides of the same coin). Stoller was a psychoanalyst who formed the Gender Identity Project at the University of California Los Angeles Medical School in the late 1950s in order to study what was then called “transsexualism.” In working with patients whose sense of themselves as male or female did not match the sex they were assigned at birth, Stoller was led to conceptualize gender identity as the psychological self-understanding and awareness of oneself as male or female, whereas gender role was the awareness of the behavioral and social expectations associated with belonging to a gender. According to Germon (2009), this allowed Stoller to separate the psychological (gender identity) from the cultural (gender role), and to then focus on the psychological, which was congruent with his training as a psychoanalyst and with his clinical focus. Focusing on gender identity also allowed him to free gender from the biological trappings of sex, and this to conceptualize transsexualism as a mismatch between assigned sex and gender identity.
Unlike Money who saw gender as primarily the result of social experience, Stoller did believe that a core gender identity was formed early in life and that some kind of biological substrate (yet to be determined) likely underlay the development of this identity. But the essentialism of core gender identity was tied more to psychological processes than biological ones in his actual work, given the state of “sexual science” at the time. That is, although his own explanations of gender identity development focused on intrapsychic processes, he could not abandon the idea that unknown biological forces played a strong role in determining core gender identity, albeit in some yet-to-be-discovered way (see Stoller, 1968).
Stoller’s final contribution to gender theory was that he conceptually separated gender from sex in a way that was highly useful for subsequent feminist theorizing. By drawing a clear conceptual line between sex as a biological phenomenon, and gender as a psychological and social one, it became possible to analyze social and political inequalities between men and women in terms that were free of the constraints of biology and biological determinism. In some respects, this fueled an incredibly productive line of thinking about gender that was completely untethered from the material body. In other respects, it set up a problematic to which feminists would ultimately have to return. The too-simple dichotomy of sex equals biology and gender equals culture proved to be difficult to sustain and justify. It inevitably led back to the thorny questions: What is sex? What is gender? And what is the relationship between them?

Feminist Psychologists Theorize Gender
In the late 1960s and early 1970s, in tandem with the growing women’s liberation movement, a systematic set of critiques took aim at existing psychological theories of gender and psychology’s own sexist institutional practices. One of these critiques was Naomi Weisstein’s 1968 published address Psychology Constructs the Female (Weisstein, 1968), in which she argued that psychology – especially clinical psychology, personality psychology, and psychiatry – had nothing useful to say about women because of its overreliance on intrapsychic and trait theories and inattention to social context. Without a consideration of the social expectations about women and the social conditions under which they lived, Weisstein argued, psychology would have very little of relevance to say about women (see Rutherford, Vaughn-Blount, & Ball, 2010). Other psychologists took up with renewed vigor the task of exploring and exposing the inadequacies of intrapsychic explanations, but also the androcentrism (using the male/masculine as the standard) that infused psychology’s and society’s views of gender.
In 1970, Broverman et al. documented the androcentrism inherent to our constructions of mental health by showing that traits rated as masculine overlapped much more than traits rated as feminine with those associated with good mental health. They concluded that the healthy adult person was really a healthy adult male (Broverman et al., 1970). The extent to which psychology and society pathologized both being overly feminine (passive, dependent) and not feminine enough (rebellious, outspoken) was identified by Phyllis Chesler in her 1972 book Women and Madness (Chesler, 1972). Here Chesler exposed not only the tendency to place women in the aforementioned double bind, she also exposed the abuse of women by the mental health establishment. She documented the frequency of sexual exploitation in therapy, in which women were often abused at the hands of their male psychiatrists and psychologists. It would take several more years and the activism of feminist psychologists before sexual contact with clients was made explicitly unethical according to the American Psychological Association’s own ethics code (Kim & Rutherford, 2015).
Along with critiques of psychological theories about gender and psychology’s own sexist practices came critiques of research methods. These critiques noted the tendency for psychological research to rely heavily on white male undergraduate subjects, but to generalize the findings as though they were universally applicable. The absence of research on topics pertaining specifically to women, except perhaps when they were framed as problems (menstrual invalidism and mother-blame, for example), was also noted. Feminist psychologists also wrote extended and sophisticated analyses of the biases of psychological research grounded in growing work on the sociology of knowledge (e.g., Sherif, 1979). In addition to valuable critique, a whole new body of research that took sex and gender as central foci or axes of inquiry coalesced. It was christened the “psychology of women,” although there was some disagreement that this was the most appropriate name for this new area (see Parlee, 1975). Later, the psychology of men and masculinity would be formed as the counterpoint to this field (see Cochran, 2010), and the more expansive name “psychology of gender” would also be adopted. There quickly emerged several lines of research that took up this focus on sex and gender in different ways.

Sex/Gender Differences Research
Reprising the much earlier (and indeed ongoing) preoccupation with male/female sex differences, one line of research in the psychology of women that has continued unabated (and is practiced by feminists and nonfeminists alike), revolves around the question of sex differences. In 1974, Eleanor Maccoby and Carol Jacklin surveyed the state of the field and published their findings in The Psychology of Sex Differences (Maccoby & Jacklin, 1974). In addition to reviewing all available research at the time to try and establish the most reliable findings, they also reviewed existing evidence for three explanatory models: genetic–biological factors, shaping and reinforcement of sex-typed behaviors, and imitation of same-sex parents or social learning.
They reviewed articles that tested for sex differences in more than eighty separate traits or skills. They concluded from this comprehensive review that there existed four reliably empirically supported differences: (1) girls have better verbal ability than boys; (2) boys have better visuospatial ability than girls; (3) boys have better mathematical ability starting in adolescence; and (4) males are more physically and verbally aggressive than females. They also concluded that genetic–biological factors appeared to have some explanatory force in the area of visuospatial ability and aggression, while the reinforcement of sex-typed behaviors had been implicated in some differences but not others, and that imitation of same-sex parents seemed to have the least support as an explanatory model.
In hindsight, Maccoby and Jacklin’s work was influential not because it established the truth about sex differences (many subsequent studies using statistical techniques such as meta-analysis have generated very different results, see Hyde, 2005), but because it did further debate about whether these differences were consequential or not, about how to conceptualize the origins of potential differences, and – for some – whether the pursuit of difference was a worthy goal of feminist psychology.
One contemporary manifestation of debates over male–female difference is how to account for women’s continued underrepresentation in Science, Technology, Engineering, and Mathematics (STEM). Is this underrepresentation the logical consequence of women’s innate inferiority in the cognitive skills required for these careers? Is it about inborn or socialized preferences for non-STEM activities? Or is it about structural barriers and stereotypes about gender and science that make STEM careers difficult for women to access and thrive in (Carli et al., 2016; Reuben, Sapienza, & Zingales, 2014)? Today, psychologists are researching all of these areas.
In light of the large and robust literature on sex differences and gender stereotypes, some social psychologists have attempted to study the relationship between the two. One prominent and well-developed theory in this area is Alice Eagly’s social role theory (Eagly, 1987). This theory takes the congruence between empirically established sex differences and gender stereotypes as something to be explained. Eagly uses the concept of social roles to explain how sex differences are maintained. According to social role theory, when individuals act in ways that are congruent with their gender roles, they directly confirm stereotypes about sex differences – what is seen to be “natural” or appropriate in terms of being a man or a woman. They also gain experiences that reinforce and reward the behaviors associated with enacting these social roles, thus ensuring more gender-stereotyped behaviors in the future. Thus “differences and similarities arise primarily from the distribution of men and women into social roles within their society” (Eagly & Wood, 2016). Social role theory contrasts with theories that purport the existence of innate personality differences, attributing more prominence to social context. As social context changes, so should the activation and acting out of gender roles, and as different social roles become available to more women and men, so too should findings about gender differences.
Recently, Eagly and her colleague Wendy Wood have evaluated the claims of evolutionary psychologists and developed a model that aims to integrate biology and culture, or nature and nurture, into a “biosocial interactionist” theory of gender (Wood & Eagly, 2012). Claiming that feminist perspectives in psychology may have ignored biology at their own peril, and that the claims of evolutionary psychology are scientifically untenable, Eagly and Wood (2013) propose that the link between “societal gender and sex-differentiated behaviors is mediated by biological, psychological and social processes” (p. 553).
A final body of research on sex/gender differences that must be mentioned is the recent resurgence of claims that sex/gender are hardwired in the brain. Many who make this claim accept a theory of brain organization suggesting that steroid hormones at a critical period of fetal development produce permanent structural and functional sex/gender differences in the brain (for a critical review, see Jordan-Young, 2010). Others, such as Baron-Cohen (2007) use the extensive existing literature on sex/gender differences to argue that there is such a thing as a male brain and a female brain, each with its own characteristic strengths. The male brain is characterized by its ability at “systemizing” and the female brain by its ability at “empathizing.” While there appear to be some major flaws in both the science and the reasoning underlying these approaches (see Fine, 2010), the allure of brain-based discourse combined with the allure of sex-difference discourse continues to exert a powerful pull on the imaginations of scientists and the public alike.

Relational/Cultural Approaches
A different approach to theorizing male–female differences emerged in the mid-late 1970s. In 1976, psychiatrist Jean Baker Miller published Toward a New Psychology of Women. In this classic volume, she suggested that characteristics typically ascribed to women and culturally devalued, such as vulnerability, emotional weakness, helplessness, relationality, and connectedness, could actually be reconceptualized as strengths. If women’s lives were placed at the center of analysis, these qualities could be reevaluated. Miller’s ideas developed into a relational–cultural model of psychological development that places the ability to sustain relationships as central to human growth and sees disconnectedness as a threat to psychological well-being (Miller, 1976). According to this theory and the therapy that has been developed from it, disconnectedness can arise out of power imbalances that impel one member in a relationship to hide or distort authentic feelings for fear of being ridiculed or invalidated. Although the power imbalances between women and men are one example, relational disruptions can also occur as a result of racism, classism, heterosexism, and other discriminatory societal practices that affect power relations.
At the same time that Miller was developing her ideas, Harvard psychologist Carol Gilligan was conducting interviews with women on self–other relationships and moral decision-making that led her to formulate the importance of the “relational voice,” the voice that insists on maintaining connection with others, especially with other women (Gilligan, 1982). In 1973, the landmark decision in Roe v. Wade made abortion legal in the United States. Intrigued by how individual women might approach the question of whether or not to have an abortion, Gilligan set out to listen to their voices. She discovered that women’s moral decision-making processes did not map particularly well onto prevailing psychological theories constructed within a completely (but invisibly) androcentric framework, such as her mentor Lawrence Kohlberg’s theory of moral development. In Gilligan’s interviews it was clear that women often valued remaining in a relationship, not inflicting pain, and used both thinking and feeling as the basis for moral decision-making. She developed these findings into a framework that she called “an ethic of care” that contrasted with the more abstract, justice-based moral reasoning that Kohlberg had privileged in his model (Gilligan, 1982).
While both Miller’s and Gilligan’s work made the important shift toward understanding women’ experiences on women’s own terms, the relational–cultural school has sometimes been critiqued for essentializing women and presenting women’s supposedly unique qualities as characteristic of all women, regardless of their social position. It has been argued that other vantage points may be equally or more important to many women, such as those afforded by social class, ethnicity, and sexual orientation. Critics also argue that making the claim for women’s uniqueness, and positioning them as in many ways superior to men, simply fuels the gender differences debates. In response, Gilligan has argued that it has never been her position that the ethic of care is necessarily essential to women. She is interested in the question of how men and women come to speak of themselves in certain characteristic ways, of how girls and women learn to silence themselves, and how to make an ethic of care a more prominent part of all human development.

Beyond Differences: Social Constructionist and Discursive Approaches
In her 1979 article “Toward a redefinition of sex and gender” feminist social psychologist Rhoda Unger argued that traditional questions about sex differences usually took the male as the standard and examined women’s deviation from that, and as such were not very feminist questions. She argued that they diverted attention from the much more common similarities between the sexes, and they obscured consideration of the social constraints and conditions governing gender. In addition, she also clarified the distinction between sex and gender. She defined sex as a stimulus variable that reflected one’s presumed biological maleness or femaleness. Gender was the socially constructed sets of characteristics, qualities, and traits associated with maleness or femaleness. With this distinction in place, it became possible for psychologists to study gender apart from sex, thus opening the field to move beyond sex-differences research based on comparing groups of biological males and females toward studying gender as a social process (Unger, 1979; see also Cole & Stewart, 2001). (There has been considerable conceptual slippage between these terms, and even though sex-differences research is now called gender-differences research it is usually still based on comparing groups of presumed men and women.)
With gender separated from sex, psychologists could ask questions about how gender takes on different meanings, how it is expressed in different contexts, how bodies become not only “sexed” but also gendered, how gender functions to regulate access to power and status, and how it interacts with other social formations such as race/ethnicity and class to affect people’s experiences in the world. Gender, as feminist historian Joan Scott pointed out, becomes a category of analysis – a tool for unpacking the processes through which power relations are enforced and maintained, often in combination with race and class (Scott, 1986). In psychology, Stewart and McDermott (2004) propose that gender is also an analytic tool that can help us study how traits, for example, become gendered, and what functions that gendering serves to regulate interpersonal and personal experience, public discourse, and access to opportunities.
But how, exactly, might gender itself be enacted and reinforced? In their 1978 book Gender: An Ethnomethodological Approach, psychologists Suzanne Kessler and Wendy McKenna immersed themselves in the lives of members of the “transsexual” community to illuminate the day-to-day processes through which gender is socially constructed. They did this by examining how members of this community accomplished acquiring a new gender. As they showed, acquiring and maintaining a gender followed strict rules requiring, at least for a time, constant vigilance (e.g., maintaining “proper” talk, gestures, responses, gait, etc.). Although the “rules of gender” were put into relief due to the challenges faced by transgender people in acquiring a new, socially accepted, gender, these rules also reveal the myriad ways gender is performed by everyone to maintain the “natural” appearance of masculinity and femininity (Kessler & McKenna, 1978).
Almost ten years later, sociologists Candace West and Don Zimmerman’s formulation of “doing gender” also proposed that gender is enacted continuously in everyday social interactions. In order for it to appear natural it must be continuously and repetitively reconstructed (West & Zimmerman, 1987). Their formulation went beyond theories of gender socialization, which posited that girls and boys, by the time they reach a certain age, have internalized a set of gendered norms that will remain relatively invariant throughout their lives. Doing gender, they argued, was an ongoing aspect of everyday life.
A few years later, feminist philosopher Judith Butler’s influential formulation of the role of language and discourse in constituting gender pushed scholars to think about gender beyond the binary (Butler, 1990). Butler, influenced by French poststructuralism, argued that gender was performative – that language and action constitute, maintain, and reproduce gender, and specifically the gender binary. Gender, and indeed the subject who performs gender, has no a priori status outside language. Further, Butler contended that the maintenance of the binaries of sex and gender and their correspondence (male sex = masculine gender) is reinforced by the system of compulsory heterosexuality. She challenged the reader to disrupt this system by queering gender and imagining other gender possibilities. While West and Zimmerman did not trouble gender as much as they attempted to explain how gender norms are produced and kept in place, Butler was interested in troubling it. Her goal was to “insist upon the extension of legitimacy to bodies that have been regarded as false, unreal, and unintelligible” (Butler, 1990, p. xxv).
Feminist psychologists who have been influenced by these views of gender tend to use methods that allow them to examine how discourses around gender and other social categories come to structure personal experience and understanding, and with what effects (see Clarke & Braun, 2009; Gavey, 1989). How can we create new discourses about gender, and new gendered possibilities? How might we allow for a broader range of gendered expression and gendered subjectivities? They also trouble, as does Butler, the ontological status of sex. Sex, they argue, is as much a discursive formation as gender. How do we come to attach sexes and genders to bodies?

Intersectionality as a Framework and Analytical Tool
Throughout this chapter I have been discussing the theorization of gender in psychology as though it were possible to separate gender from the multiple other social categories that comprise our identities and structure our material and social experiences. The inadequacy of this approach was highlighted by Black feminist scholars and critical race theorists such as Patricia Hill Collins and Kimberlé Crenshaw (Collins, 1986, 1990; Crenshaw, 1989, 1991). They formulated and formalized the concept of intersectionality in the late 1980s (see Cole, 2009, for a brief history). Since then it has become a widely used and variously applied framework, concept, theory, and analytical tool. As Cho, Crenshaw, and McCall (2013) have written, intersectionality was first proposed as a “heuristic term to focus attention on the vexed dynamics of difference and the solidarities of sameness in the context of antidiscrimination and social movement politics” (p. 787). It drew attention to the interdependent relationships among different social categories (race, gender, class, etc.) in shaping experiences of oppression, and was expressed in such metaphors as the matrix of domination and the interlocking nature of oppression (Collins, 1986, 1990). While originally derived to address the specific experiences of Black women, as intersectionality was taken up more widely across disciplines scholars began to use it as a tool for understanding not only how gender intersects with race, but also how it operates in relation to multiple other social formations, and how intersectionality can help us chart the dynamics of both oppression and privilege.
In American psychology, some of the earliest published expressions of intersectional thinking can be found in work that examined racism and sexism in the lives of Black women (Reid, 1988; Smith & Stewart, 1983). Soon, scholars highlighted the remarkable absence of intersectional approaches in psychology, noting psychology’s near-exclusive focus on gender in isolation from race and class. As Reid (1993) noted, “For the most part, theory and empirical study in the psychology of women have failed to recognize many distinctions among women. Indeed, the focus of feminist theory and research has been directed to the explication of women’s essential experience of gender, as if this could be separated from the confounds of class and race … human behavior would be best represented by a more complex model” (p. 134). This “more complex” model would begin to make its way more thoroughly and explicitly into academic psychology over the next decade or so (see, e.g., Buchanan & Ormerod, 2002; Fine & Weis, 1998; Settles, 2006). In 2008, a special issue of the journal Sex Roles was devoted to empirical studies employing intersectionality (Shields, 2008), including a discussion of how to overcome some of the methodological challenges that this more complex model poses (Bowleg, 2008). In 2009 Elizabeth Cole published a call for increased use of intersectionality in psychological research and presented a framework for doing so. Within this framework, she encouraged psychologists to ask three questions as they designed their studies.
The first, “Who is included in this category?” is designed to disrupt assumptions about the homogeneity of social categories, encourage thinking about diversity within categories, and encourage the inclusion of traditionally marginalized or understudied groups such as those with multiple subordinate identities – the “intersectionally invisible” (Purdie-Vaughns & Eibach, 2008). The second question, “What role does inequality play?” highlights the important point that categories such as gender and race are not properties of individuals but rather structural categories and social processes. Race and gender position individuals in different ways to receive opportunity, or conversely, experience discrimination. It also attends to the historical and cultural contexts in which individuals are embedded. The final question, “Where are there similarities?” pushes researchers and activists to consider similarities in experience that may move across multiple identity categories so as to promote coalitional politics. It asks them to consider not what race and gender are but what they do so as to create ways of thinking about research that can bridge across difference and inform social issues and public policy (Cole, 2009). Psychologists are now formulating specific guidelines and strategies for how to incorporate intersectionality into quantitative research designs (see Else-Quest & Hyde, 2016a, 2016b).

Conclusion: The Future of Gender beyond the Binary
Despite all of these developments in gender theory in psychology, including the theoretical challenges of queer theory and intersectionality, one aspect that seems to persist is – if not a belief in, then at least a continued operationalization of – binary thinking. Binary thinking, as I have shown, is well-entrenched in the ways that psychologists have measured gender and how they have deployed it in research studies. The existence of well-recognized yet separate subfields of the psychology of women (see Rutherford & Granek, 2010; Rutherford, Marecek, & Sheese, 2012), and the psychology of men and masculinities (see Cochran, 2010), seems itself to mirror, and continue to reify, the persistence of the binary. There are, however, some indications that psychologists are beginning to think “beyond F and M” (Schellenberg & Kaiser, 2018, p. 165). In survey and questionnaire research, a first small step involves reformulating and expanding the sex/gender categories to which respondents may subscribe. But as Westbrook and Saperstein (2015) have pointed out, if the survey content itself still conveys underlying assumptions based on binary thinking, this is at best a superficial intervention.
Another promising development is the increased awareness of how gender assumptions, including binary thinking, influence each stage of the research process. Although many feminist psychologists have critiqued gender bias in psychological research, or how to think critically about research on gender (e.g., Caplan & Caplan, 1998; Grady, 1981; Wallston, 1981), acquiring a set of analytic tools to design more gender-sensitive and gender-transformative psychological research that includes the rigorous incorporation of nonbinary assumptions remains of key importance (for a relevant teaching resource, see www.feministvoices.com/gender-based-analysis/).
That said, there are indications that a more fluid, multidimensional approach to gender that acknowledges and even theorizes the subjectivities of intersex, trans, genderqueer, and gender-nonconforming folks may be on the horizon. Psychology is immersed in the culture of which it forms a part. In January of 2017, a special issue of the magazine National Geographic, entitled “Gender Revolution” was devoted to profiling people of all different genders, including intersex, transgender, bi-gender, androgynous, genderfluid, genderqueer, agender, gender-nonconforming, and cisgender folks. If history is any guide to the future, with these social changes should follow a psychology that allows the possibility of sex/gender subjectivities that move far beyond the binary.


References
Baron-Cohen, S. (2007). Sex differences in mind: Keeping science distinct from social policy. In S. J. Ceci & W. M. Williams (Eds.), Why Aren’t More Women in Science? (pp. 159–172). Washington, DC: American Psychological Association.
Bederman, G. (1995). Manliness and Civilization: A Cultural History of Gender and Race in the United States, 1880–1917. Chicago: University of Chicago Press.
Bem, S. L. (1974). The measurement of psychological androgyny. Journal of Consulting and Clinical Psychology, 42, 155–162.
Benjamin, J. (1988). The Bonds of Love: Psychoanalysis, Feminism and the Problem of Domination. New York: Pantheon.
Bowleg, L. (2008). When Black + lesbian + woman ≠ Black lesbian woman: The methodological challenges of qualitative and quantitative intersectionality research. Sex Roles, 59, 312–325.
Broverman, I. K., Broverman, D. M., Clarkson, F. E., Rosenkrantz, P. S., & Vogel, S. R. (1970). Sex role stereotypes and clinical judgments of mental health. Journal of Consulting and Clinical Psychology, 34, 1–7.
Buchanan, N. T., & Ormerod, A. J. (2002). Racialized sexual harassment in the lives of African American women. Women & Therapy, 25, 107–124.
Butler, J. (1990). Gender Trouble: Feminism and the Subversion of Identity. London: Routledge.
Calkins, M. W. (1896). Community of ideas of men and women. Psychological Review, 3, 426–430.
Capdevila, R., & Lazard, L. (2014). Gender. In T. Teo (Ed.), Encyclopedia of Critical Psychology (pp. 763–767). New York: Springer SBM.
Caplan, P. J., & Caplan, J. (1998). Thinking Critically about Research on Sex and Gender (2nd ed.). New York: Addison-Wesley Longman.
Caplan, P. J., McCurdy-Myers, J., & Gans, M. (1992). Should PMS be called a psychiatric abnormality? Feminism & Psychology, 2, 27–44.
Carli, L. L., Alawa, L., Lee, Y., Zhao, B., & Kim, E. (2016). Stereotypes about gender and science: Women ≠ science. Psychology of Women Quarterly, 40, 244–260.
Chesler, P. (1972). Women and Madness. New York: Doubleday.
Cho, S., Crenshaw, K., & McCall, L. (2013). Toward a field of intersectionality studies: Theory, application, and praxis. Signs: Journal of Women in Culture and Society, 38, 785–810.
Chodorow, N. (1978). The Reproduction of Mothering. Berkeley: University of California Press.
Chrisler, J. C., & Caplan, P. J. (2002).  The strange case of Dr. Jekyll and Ms. Hyde: How PMS became a cultural phenomenon and a psychiatric disorder.  Annual Review of Sex Research, 13, 274–306.
Clarke, H. E. (1873). Sex in Education; Or, a Fair Chance for the Girls. Boston: Osgoode.
Clarke, V., & Braun, V. (2009). Gender. In Critical Psychology: An Introduction (2nd ed.) (pp. 232–249). London: Sage.
Cochran, S. V. (2010). Emergence and development of the psychology of men and masculinity. In J. C. Chrisler & D. R. McCreary (Eds.), Handbook of Gender Research in Psychology, Volume 1 (pp. 43–58). New York: Springer.
Colapinto, J. (2000). As Nature Made Him: The Boy Who Was Raised as a Girl. New York: HarperCollins.
Cole, E. (2009). Intersectionality and research in psychology. American Psychologist, 64, 170–180.
Cole, E., & Stewart, A. (2001). Invidious comparisons: Imagining a psychology of race and gender beyond differences. Political Psychology, 22, 293–308.
Collins, P. H. (1986). Learning from the outsider-within: The sociological significance of Black feminist thought. Social Problems, 33, 14–32.
Collins, P. H. (1990). Black Feminist Thought: Knowledge, Consciousness, and the Politics of Empowerment. New York and London: Routledge.
Constantinople, A. (1973). Masculinity-femininity: An exception to a famous dictum? Psychological Bulletin, 80, 389–407.
Crenshaw, K. W. (1989). Demarginalizing the intersection of race and sex: A Black feminist critique of antidiscrimination doctrine, Feminist theory and antiracist politics. University of Chicago Legal Forum, 39–67.
Crenshaw, K. W. (1991). Mapping the margins: Intersectionality, identity politics, and violence against women of color. Stanford Law Review, 43, 1241–1299.
Daston, L. (1992). The naturalized female intellect. Science in Context, 5, 209–235.
Deutsch, H. (1944–1945). The Psychology of Women: A Psychoanalytic Interpretation. Vol. 1: Girlhood; Vol. 2: Motherhood. New York: Grune & Stratton.
Eagly, A. H. (1987). Sex Differences in Social Behavior: A Social Role Interpretion. Hillsdale, NJ: Lawrence Erlbaum.
Eagly, A. H., & Wood, W. (2013). Feminism and evolutionary psychology: Moving forward. Sex Roles, 69, 549–556.
Eagly, A. H., & Wood, W. (2016). Social role theory of sex differences and similarities. In N. Naples, M. Wickramasinghe, & A. Wong Wai Ching (Eds.), The Wiley-Blackwell Encyclopedia of Gender and Sexuality Studies. Oxford: Wiley-Blackwell.
Else-Quest, N. M., & Hyde, J. S. (2016a). Intersectionality in quantitative psychological research: I. Theoretical and epistemological issues. Psychology of Women Quarterly, 40, 155–170.
Else-Quest, N. M., & Hyde, J. S. (2016b). Intersectionality in quantitative psychological research: II. Methods and techniques. Psychology of Women Quarterly, 40, 319–336.
Fausto-Sterling, A. (2012). Sex/Gender. New York: Routledge.
Fine, C. (2010). Delusions of Gender: How our Minds, Society, and Neurosexism Create Difference. New York: Norton.
Fine, M., & Weis, L. (1998). Crime stories: A critical look through race, ethnicity, and gender. Qualitative Studies in Education, 11, 435–459.
Gavey, N. (1989). Feminist poststructuralism and discourse analysis: Contributions to feminist psychology. Psychology of Women Quarterly, 13, 459–475.
Germon, J. (2009). Gender: A Genealogy of an Idea. New York: Palgrave Macmillan.
Gilligan, C. (1982). In a Different Voice. Cambridge, MA: Harvard University Press.
Goldie. T. (2014). The Man Who Invented Gender: Engaging the Ideas of John Money. Vancouver: UBC Press.
Grady, K. E. (1981). Sex bias in research design. Psychology of Women Quarterly, 5, 628–636.
Haig, D. (2004). The inexorable rise of gender and the decline of sex. Archives of Sexual Behavior, 33, 87–96.
Hale, N. G. (1995). The Rise and Crisis of Psychoanalysis in the United States: Freud and the Americans, 1917–1985. New York: Oxford University Press.
Hall, G. S. (1907). Adolescence. Volu,mes 1 and 2. New York: Appleton.
Hegarty, P. (2007). From genius inverts to gendered intelligence: Lewis Terman and the power of the norm. History of Psychology, 10, 132–155.
Hegarty, P. (2013). Gentleman’s Disagreement: Alfred Kinsey, Lewis Terman, and the Sexual Politics of Smart Men. Chicago: University of Chicago Press.
Hollingworth, L. S. (1914). Functional Periodicity: An Experimental Study of the Mental and Motor Abilities of Women during Menstruation. [Contributions to Education, No. 69]. New York: Teachers College, Columbia University.
Hollway, W. (1989). Subjectivity and Method in Psychology: Gender, Meaning, and Science. London: Sage.
Horney, K. (1967). Feminine Psychology. New York: Norton.
Hyde, J. S. (2005). The gender similarities hypothesis. American Psychologist, 60, 581–592.
Jordan-Young, R. (2010). Brain Storm: The Flaws in the Science of Sex Differences. Cambridge, MA: Harvard University Press.
Kessler, S., & McKenna, W. (1978). Gender: An Ethnomethodological Approach. New York: Wiley.
Kim, S., & Rutherford, A. (2015). From seduction to sexism: Feminists challenge the ethics of therapist-client sexual relations in 1970s America. History of Psychology, 18, 283–296.
Maccoby, E. E., & Jacklin, C. N. (1974). The Psychology of Sex Differences. Stanford, CA: Stanford University Press.
Magnusson, E., & Marecek, J. (2012). Gender and Culture in Psychology: Theories and Practices. Cambridge: Cambridge University Press.
Miller, J. B. (1976). Toward a New Psychology of Women. Boston: Beacon Press.
Mitchell, J. (1974). Psychoanalysis and Feminism. New York: Vintage Books.
Money, J. (1995). Gendermaps: Social Constructionism, Feminism, and Sexosophical History. New York: Continuum.
Morawski, J. G. (1985). The measurement of masculinity and femininity: Engendering categorical realities. Journal of Personality, 53, 196–223.
Nevers, C. C., & Calkins, M. W. (1895). Dr. Jastrow on community of ideas of men and women. Psychological Review, 2, 363–367.
Parlee, M. B. (1973). The premenstrual syndrome. Psychological Bulletin, 80, 454–465.
Parlee, M. B. (1975). Psychology. Signs: Journal of Women in Culture and Society, 1, 119–138.
Parlee, M. B. (1982). Changes in mood and activation levels during the menstrual cycle in experimentally naïve subjects. Psychology of Women Quarterly, 7, 119–131.
Purdie-Vaughns, V., & Eibach, R. P. (2008). Intersectional invisibility: The distinctive advantages and disadvantages of multiple subordinate-group identities. Sex Roles, 59, 377–391.
Reid, P. T. (1988). Racism and sexism: Comparisons and conflicts. In P. A. Katz & D. A. Taylor (Eds.), Eliminating Racism: Profiles in Controversy (pp. 203–221). New York: Plenum.
Reid, P. T. (1993). Poor women in psychological research: Shut up and shut out. Psychology of Women Quarterly, 17, 133–150.
Reuben, E., Sapienza, P., & Zingales, L. (2014). How stereotypes impair women’s careers in science. PNAS, 111, 4403–4408.
Rosenberg, R. (1982). Beyond Separate Spheres: The Intellectual Roots of Modern Feminism. New Haven, CT: Yale University Press.
Rosenberg, R. (2003). Gender. In T. M. Porter & D. Ross (Eds.), The Cambridge History of Science, Volume 7: The Modern Social Sciences (pp. 678–692). Cambridge: Cambridge University Press.
Rubin, D. A. (2012). “An unnamed blank that craved a name”: A genealogy of intersex as gender. Signs: Journal of Women in Culture and Society, 37, 883–908.
Rutherford, A., Capdevila, R., Undurti, V., & Palmary, I. (Eds.) (2011). Handbook of International Feminisms: Perspectives on Psychology, Women, Culture, and Rights. New York: Springer SBM.
Rutherford, A., & Granek, L. (2010). Emergence and development of the psychology of women. In J. Chrisler & D. McCreary (Eds.), Handbook of Gender Research in Psychology (pp. 19–41). New York: Springer.
Rutherford, A., Marecek, J., & Sheese, K. (2012). Psychology of women and gender. In D. K. Freedheim & I. B. Weiner (Eds.), Handbook of Psychology, Volume 1: History of Psychology (2nd ed.) (pp. 279–301). New York: Wiley.
Rutherford, A., Vaughn-Blount, K., & Ball, L. C. (2010). Responsible opposition, disruptive voices: Science, activism, and the history of feminist psychology. Psychology of Women Quarterly, 34, 460–473.
Schellenberg, D., & Kaiser, A. (2018). The ex/gender distinction beyond F and M. In C. B. Travis & J. W. White (Eds.), APA Handbook of the Psychology of Women, Vol. 1. History, theory, and battlegrounds (pp. 165–187). Washington, DC: American Psychological Association.
Scott, J. W. (1986). Gender: A useful category of historical analysis. American Historical Review, 91, 1053–1075.
Settles, I. H. (2006). Use of an intersectional framework to understand Black women’s racial and gender identities. Sex Roles, 54, 589–601.
Seward, G. H. (1944). Psychological effects of the menstrual cycle on women workers. Psychological Bulletin, 41, 90–102.
Sherif, C. W. (1979). Bias in psychology. In J. A. Sherman & E. T. Beck (Eds), The Prism of Sex: Essays in the Sociology of Knowledge (pp. 93–133). Madison: University of Wisconsin Press.
Shields, S. A. (1975). Functionalism, Darwinism, and the psychology of women. American Psychologist, 30, 739–754.
Shields, S. A. (1982). The variability hypothesis: The history of a biological model of sex differences in intelligence. Signs, 7, 769–797.
Shields, S. A. (2007). Passionate men, emotional women: Psychology constructs gender difference in the late 19th century. History of Psychology, 10, 92–110.
Shields, S. A. (2008). Gender: An intersectionality perspective. Sex Roles, 59, 301–311.
Smith, A., & Stewart. A. (1983). Approaches to studying racism and sexism in Black women’s lives. Journal of Social Issues, 39, 1–15.
Stewart, A., & McDermott, C. (2004). Gender in psychology. Annual Review of Psychology, 55, 519–544.
Stoller, R. (1968). Sex and Gender: On the Development of Masculinity and Femininity. London: Karnac Books.
Terman, L. M., & Miles, C. C. (1936). Sex and Personality. New York: McGraw-Hill.
Thompson, C. (1953). Towards a psychology of women. Pastoral Psychology, 4, 29–38.
Thompson, H. B. (1903). The Mental Traits of Sex. Chicago: University of Chicago Press.
Unger, R. K. (1979). Toward a redefinition of sex and gender. American Psychologist, 34, 1085–1094.
Wallston, B. S. (1981). What are the questions in the psychology of women? A feminist approach to research. Psychology of Women Quarterly, 5, 597–617.
Weisstein, N. (1968). Kinder, Kuche, Kirche as Scientific Law: Psychology Constructs the Female (revised and expanded edition). Boston: New England Free Press.
West, C., & Zimmerman, D. (1987). Doing gender. Gender & Society, 1, 125–151.
Westbrook, L., & Saperstein, A. (2015). New categories are not enough: Rethinking the measurement of sex and gender in social surveys. Gender & Society, 29, 534–560.
Wood, W., & Eagly, A. H. (2012). Biosocial construction of sex differences and similarities in behavior. In J. M. Olson & M. P. Zanna (Eds.). Advances in Experimental Social Psychology (vol. 46, pp. 55–123). London: Elsevier.

1 Many feminist scholars have demonstrated that it is not possible to maintain a rigid distinction between sex (referring to the biological state of being male, female, or intersex), and gender (referring to the socially constructed and culturally ascribed qualities associated with masculinity, femininity, etc.). The two are entangled and interdependent (see Fausto-Sterling, 2012).

2 The key word here is “earn.” Calkins did her doctoral studies with William James, Josiah Royce, and Hugo Münsterberg at Harvard but was not allowed to officially enroll because Harvard was not open to women. Despite passing her oral exam with what James described as a brilliant performance, she was never conferred a Harvard degree. A few years later, when offered a PhD from Radcliffe, the women’s college at Harvard, she refused, pointing out that she had actually earned her degree at Harvard. For more information, see www.feministvoices.com/mary-whiton-calkins/.



14 Emotion
David Devonis
The use of a stylized facial/gestural code to describe emotion is ubiquitous across cultures. Posters displaying emotion faces adorn the office walls of pediatricians and counselors; dozens of varieties of these are available in teachers’ supply stores and on eBay, reflecting both cultural and even species differences. Even inanimate objects get into the act: cognitive psychologist Donald Norman wryly observed that automobiles express emotions through turn signals (Norman, 1992). Figure 14.1 depicts an artifact of relatively recent psychological history that, at least superficially, seems to be an ancestor of emotion-face posters and other cultural objects. It is a visual metric devised by the psychologist Lilly Dimitrovsky so that children could indicate the emotionality they perceived in tone of voice, and was published in her chapter (Dimitrovsky, 1964) in The Communication of Emotional Meaning (Davitz, 1964). It consists of a series of stick-figure humans, arranged horizontally and each displaying, both in arm and leg placement as well as simplified facial expression, the characteristics of happiness, sadness, anger, and ‘lovingness’ (expressed by the adult figure embracing – with charmingly lengthened arms – a smaller stick child).
Figure 14.1 Stick-figure drawings representing the four categories of emotional meaning.


Often, history begins with an artifact, a tangible piece of the past with multiple connections to people, events, and ideas. In psychology, artifacts are often remnants of laboratory procedures, devices, measuring instruments, or correspondence and notes (Tweney, 2003). Properly read, Dimitrovsky’s artifact captures all of the essential elements of psychological approaches to emotion that had developed by 1900 and that have continued into the present. But, to fully read it, two different histories of this artifact are needed. The reason for this is because the history of psychology comes in two basic flavors, one macroscopic and the other microscopic. The macroscopic approach is the one most commonly encountered in textbooks. It aims for very large scope and emphasizes the connections between the present and psychology’s ancient past in philosophy, biology, and medicine. Along with this, it features “larger than life” individuals (in the past, almost exclusively men) and their significant theoretical and experimental accomplishments. Because of its sweep and scope, individual small items such as the Dimitrovsky figures become bit players if they are mentioned at all. Since the 1960s historians of psychology have been encouraged to write, alongside macroscopic general histories, more histories of the microscopic type. In contrast to psychological macrohistory, the microhistories of psychology focus on narrower time periods and delve with more depth into the fine details of events. Along with this, microhistories have been valuable, over the past few decades, in giving special voice to individuals who have been excluded from the standard textbook macrohistories due to race, gender, or culture. Additionally, many times microhistories of psychology have been able to reveal interconnections within and outside of psychology that may be obscured or lost in larger-scale history. As a subject, emotion has a deep connection to psychology’s philosophical and scientific past, and it lends itself well to a macroscopic treatment. However, several microhistories can flesh out the macrohistory and reveal important additional details. Thus, what follows in this chapter are simplified versions of each sort of history: a macroscopic one, which identifies the main intellectual currents that led to the creation of the Dimitrovsky figures; and one of several possible microhistories of emotion, which in this case examines the particular circumstances of the emergence of this experimental artifact during a recent historical period. Each of these follow successively here.
A Brief Macrohistory of Emotion, 1900–1964
The Dimitrovsky figures represent a late product of psychology’s stable modern conception of emotion, which had become mature by 1900.1 At that time psychology had emerged as a quantifiable science and had developed an approach to classifying and measuring emotion that split, conveniently enough for the history of psychology, into two streams, one focused on the internal psychological landscape and one on externally observable display. Call these streams, for convenience, “interoceptive” and “exteroceptive.” These two theory classes map roughly onto well-established elements of the history of psychology: the interoceptive corresponds with structuralism, introspection, and, later, cognitive psychology; the exteroceptive with a variety of behavioral and ethological approaches. Each of these two streams in turn contains three levels. The first level includes descriptive categorization: an “aesthetic” level. The second involves considering emotions as signals. And the last consists in emotion related to urges and drives. While these divisions are, like all categorizations of psychological phenomena, not airtight, still, they capture the combination of theoretical elements that have been present in emotion study in psychology for the past hundred and fifty years.
Focusing on the interoceptive stream at its aesthetic level, this has been the site of psychology’s attempts to name and systematize the emotions. Its roots run extraordinarily deep. This division contains a primal hedonic duality – pleasure and pain, which figure both as felt experiences and motivators in virtually all psychological systems. Even though Descartes attempted to reserve emotional experiences exclusively for humans, the suspicion persists that the perception and possibly the classification of pleasures and pains extends into other species, and far back into our own human development: witness the current debate over the point at which the human fetus can perceive pain. Pleasure and pain per se, while they have been assumed to be prime movers of human action, are not usually considered emotions in and of themselves. In psychological aesthetics, however, whose pedigree runs back at least to Gustav Fechner, pleasure and pain serve as global emotional descriptions. Circa 1900, a prevalent emotional concept was “hedonic tone,” which was supposed to suffuse all experience with varying tints of pleasure and pain. In 1894, William James took to task a colleague, the architect Henry Rutgers Marshall (1857–1927), in his day an important figure in psychology and who in 1907 became president of the American Psychological Association (APA). Marshall, equally at home in art and psychology, confidently asserted that pleasure was primary in his lengthy treatise Pain, Pleasure, and Aesthetics: An Essay Concerning the Psychology of Pain and Pleasure, with Special Reference to Aesthetics. In his review, James dissected Marshall’s assertion of pleasure’s primary emotional character into all of its textural threads:
Is not also the conception of “Aesthetics” far too wide for any profitable treatment in general terms? Have the classically beautiful, the interestingly ingenious, the emotionally exciting, the neatly accurate, the grotesquely unreal, and the humorous, anything in common except that they are welcome, and is it likely a priori that the welcomeness is in all cases due to the same kind of process being aroused?
(James, 1894, p. 50)

The profusion of possible pleasurable experiences mirrored the complexity of describing emotional experience generally, which itself was a reflection of the task set by the psychology of perception of the nineteenth century to tame and categorize the infinitude of colors and sounds. As color theorists continued the process begun by Isaac Newton in the eighteenth century to simplify color experience to a set of essential hues and other primary dimensions, similarly, theorists of emotion took a similar tack. Wilhelm Wundt, drawing on common conceptions among physiological psychologists of his era, categorized feeling tridimensionally: excitement/calm; pleasure/displeasure; and tension/relaxation, and this approach held sway widely through the twentieth century as aspects of it were embodied in other influential theories, including Sigmund Freud’s.
At the interoceptive signal-interpretive level, dimensionalizing also plays a role, and it has roots not only in perceptual psychology but also in the study of personality and temperament. The ancient Galenic four-humor theory assigned differential emotional reactivity to the personalities that were associated with blood, yellow bile, black bile, and phlegm: sanguine, choleric, melancholic, and phlegmatic. Emotional experience classified in this way may be viewed subjectively, for instance, in saying “I’m sanguine about the prospects of success,” or objectively: most frequently these descriptions were applied to others rather than to the self. Another class of internal emotional signal-interpretation theories has roots in perception, not of vision and hearing but of “gut feelings.” The perception of such internal states was advanced by Walter Cannon in the early twentieth century (Cannon, 1915) and even had an advocate in E. G. Boring, American experimental psychology’s first historian, whose doctoral thesis involved the categorization of sensations in the small and large intestine (Boring, 1915). Cannon’s theory, elaborated in conjunction with the work of his graduate student Philip Bard (1898–1977) in the mid-1920s (Cannon, 1927), suggested that concomitant internal sensations necessarily had to be part of emotional response.
Both the aesthetic descriptive approach and the signal-interpretation approach have their counterparts on the exteroceptive side. The overt mimicking of human emotional expression and the evocation of emotional response by imaginative writers, by artists and musicians, and by architects extend far back in culture: Plato cautioned against the creation of false poetic conceptions engendering emotional states that mislead reason. Freud’s (1914) essay “The Moses of Michelangelo” turns on the interpretation of the ambiguous message conveyed by the statue’s posture: is Moses angry and vengeful, or restrained and thoughtful? The ultimate source of this question is the external reality of the statue, the kind of inevitable and irreducible reality implied in the lines from Rainer Maria Rilke in his poem Archaic Torso of Apollo, addressing another statue that though armless and headless contains an inner fire that compels not only attention but life change. Specifically signal-oriented theorizing also emerges from what is perhaps the most important text in the history of the psychology of the emotions, Charles Darwin’s (1872) The Expression of the Emotions in Man and Animals. Darwin was in communication with others in the scientific community who were experimenting with the artificial production, by the electrical stimulation of facial muscles, of emotional expressions that could be photographed and viewed objectively. And, of course, he was above all a meticulous and sympathetic observer of animals. The book itself is a remarkable contribution not least because of its integration of photographic imagery of complex emotional states, including pride and sneering, along with its accurate naturalistic drawings of animals in submissive, angry, and amiable poses.
Both the interoceptive and exteroceptive approaches to emotion mirror each other in terms of aesthetic/descriptive and signal-receptive/interpretive characteristics, developed early on in a descriptive vocabulary for a richly varied set of emotions rivaling other sensory and perceptual qualia in their diversity. However, after 1900, the trend in psychology, in the United States at least, became decidedly mechanistic and ultimately behavioristic. In this environment, nuances of emotional perception and interpretation became overshadowed by urges and drives. In the tangled central trunk of relations between emotion and drive, emotion was overtaken by motivational theory. Trace evidence persisting into the present for this shift of emphasis can be found in the reflexive pairing of “emotion and motivation” in book titles and in chapter sequencing in introductory textbooks, as well as in historical compendia (including this one). In the process of converting emotion study to motivation, a diverse phenomenology of emotion underwent a reduction, parallel to the reduction to mechanism that characterized behavioristic psychology of that time, back to primal pleasure and pain, or at best to a few salient feeling states. For example, John B. Watson settled on a three-primary emotional system based on fear, rage, and love (Watson, 1919). The reduction of the complexity of emotion was the result of several historical forces. The first and oldest of these was the persistence, in psychology, of the ancient idea of the emotions as related to the passions, a complex idea which condensed, during the eighteenth and nineteenth centuries, into what became the single concept “emotion” (Dixon, 2003). A vestige of the passions still persists in psychology’s definitional framework today. The current APA Dictionary of Psychology (APA, 2014) notes that “passion” is often contrasted with emotion, because passions are “experienced unwillingly” (p. 766). A perceptual analogy may help clear up this ambiguous formulation. Consider the difference between the experiences of viewing sunsets and experiencing earthquakes. Similar to emotions considered as conscious perceptual experiences, sunsets, whether painted from life (externally received) or appreciated within (internally apprehended), admit of infinite variability both between successive days and within themselves, minute by minute. Phenomenal self-examination of the nuances of emotional states is the ground of expressive literature and poetry (at least as far as these convey emotion, as they often do). But earthquakes are another story. The distinction between the internal and external apprehension of the experience is blurred and reduced to uncertainty, anxiety, and foreboding, while successive experiences vary only on a few dimensions, or perhaps only on a single one of intensity. And the whole experience is thrust upon persons, unwillingly and for the most part (unless living in a fault zone) unexpectedly.
Both Darwin and Freud contributed to the development of the study of emotion as conscious perceptual experience, but each of their approaches contained an element that allowed them to be selectively converted into motivational theorists, separately from their descriptive accounts of emotion, and compressed to their most deterministic and elemental motivational levels. Darwin was pressed into support of theories of instinct and is still appreciated today for his emphasis on the innateness of emotional expression (e.g., in LeDoux, 2015). Alongside this, an implicit vitalism in Freud made it easy to transition not only to a motivational interpretation of psychoanalysis in contrast to a cognitive one (Henle, 1984; Normandin & Wolfe, 2013) but also to one based in the morality of emotional control, with rational ego supplanting an emotional id.
A third reason for the diminishment of emotion and feeling within motivational theory stemmed from the success of another aspect of James’s contributions to emotion theory, developed in parallel with the Danish physiologist/physician Carl Lange. Briefly put, emotion – feeling – follows action in the James–Lange theory: in the usual shorthand account, we run, then feel danger. That this is the main emotion theory associated with James is ironic in that he was preeminently a philosopher and psychologist committed not only to free will but also to consciousness, but it is understandable in light of the pressures within psychology after James to make psychology consciousness-free. An example of how this way of thinking about the conscious experience of feeling was detached from action is the exchange, in 1932, between two eminent psychologists of the 1920s, Leonard Troland and Edward Chace Tolman. Troland, probably the only psychologist to have a unit of physical measurement named after him (the troland, a measure of retinal illuminance), was on the faculty of Harvard and had a second career as one of the developers of color motion picture film (Devonis, 2000). Tolman is well known today (Carroll, 2017) for ushering in the era of cognitive psychology via his 1948 paper postulating internal representations (“cognitive maps”) as essential to learning (Tolman, 1948). In 1932, however, Tolman’s aim in his book Purposive Behavior in Animals and Men was to establish a vocabulary to describe a system of putative mental states in rats (his book was dedicated to them) that would allow for objective characterization and measurement of drives, aims, and goals. Rats might cogitate and anticipate and plan. About the only thing that could not be included in their plans, however, at least on the Jamesian principle of feelings following rather than preceding actions, was the expectation of pleasure, a central feature of Troland’s motivational system. For Troland, a leading sensory theorist, was also a hedonist: philosophically speaking, he saw pleasure as both a goal and as an impetus to action. He described a complicated system of pleasure cognitions, which he categorized as hedonisms of the past, present, and future. Forethoughts or anticipations of pleasure were permissible in Troland’s system; emphatically not in Tolman’s. As Tolman put it in response to Troland:
The organism does not, according to us, do things in order to feel pleasant, and not to feel unpleasant, as Troland supposes. Rather the organism does things in order to get to quiescence and to avoid disturbance. And he feels pleasant when he thinks (i.e., expects) that persisting in the situation before him is going to lead to quiescence. And he feels unpleasant when he thinks (i.e., expects) that persisting in the situation is going to lead to disturbance. Pleasantness and unpleasantness are, as we see it, results, not causes. They are indicators of cognitive expectations already made.
(Tolman, 1932, p. 262)

Tolman was at least willing to engage with Troland over the question of emotional experience during drive states. The exchange between Troland and Tolman took place only on the printed page: Troland didn’t make a reply since he died suddenly in May 1932, falling 100 metres while being photographed at the Mt. Wilson Observatory in Los Angeles, where he had gone to supervise the beginnings of Technicolor. Other leading psychologists of the era were even less willing to allow emotion into motivation. E. G. Boring’s 1929 History of Experimental Psychology, which defined American psychology’s outlines for a generation afterward, gave little space to emotion and reinforced the James–Lange theory. Boring noted that the James–Lange formulation was, according to his mentor E. B. Titchener, in fact old when James proposed it, and characterized James as a synthesizer rather than an originator, saying that “it is the paradox of thought that new ideas are always old, that a novelty is established only by summation” (Boring, 1929, p. 533). Other psychologists of the era were still less friendly to the idea of emotion. Max Meyer, one of several claimants for the title of the originator of behaviorism, writing also in 1932, observed that emotion was of another philosophic or semantic species entirely, “a whale among the fishes,” and probably not a proper subject for psychology at all (Meyer, 1933). Meyer observed that:
The “will” has virtually passed out of our scientific psychology today; the “emotion” is bound to do the same. In 1950 American psychologists will smile at both these terms as curiosities of the past,
(Meyer, 1933, p. 300)

sentiments that were echoed by Boring thirteen years later (Boring, 1946).
Psychologists after Meyer continued to work to take emotional language out of psychology. In 1944, Laurance Shaffer (1903–1976), a leading theorist of “adjustment,” the idea that optimal psychological functioning involved successful adaptation to environmental conditions, recommended adopting the emotion-neutral terminology proposed by E. B. Holt a generation earlier:
If I scratch a kitten’s neck it lifts its head, pushes forward, turns and twists, all of which activities tend to bring the stimulus to bear in a stronger manner. Activity is aroused, and therefore the scratching is a drive-stimulus, but in this case the resulting activity moves the organism toward the stimulus rather than away from it. Such a drive might be called a satisfaction drive, but this term leads one’s vocabulary dangerously close to the “pleasure principle,” “feeling tones,” and other pitfalls of introspective psychology and hedonistic philosophy. Instead of using at this point a word which has been employed in many confused and unpsychological meanings, it will be well to follow the lead of E. B. Holt and introduce a new one, adient, from ad eo, to go toward.
(Shaffer, 1944, p. 98)

These predictions of the demise of emotion as a psychological term were premature. The year 1945 was the high-water mark of American behaviorism. After this, a series of events occurred that combined to create what most historians of psychology now call the “cognitive revolution.” Among the most important of these events were the development of the digital computer, the emergence of language as a focus of psychological study through the efforts of George Miller and colleagues, as well as the introduction, by D. O. Hebb in 1949, of a “conceptual neurology” to account for behavioral and linguistic performances. The study of emotion reemerged from partial eclipse with the publication of several comprehensive theoretical accounts, among which were the first installments of the unique blend of psychoanalytic and early cognitive psychology embodied in the theory of affect-imagery – consciousness advanced over several decades in the mid-twentieth century by the idiosyncratic Silvan Tomkins (1910–1991). Tomkins’s theory blends elements of Freudian and mid-century cognitive psychology idiosyncratically with a system of nine emotion primaries present at or near birth: distress/anguish; interest/excitement; enjoyment/joy; surprise/startle; anger/rage; fear/terror; shame/humiliation; disgust; and dissmell/avoidance (Tomkins Institute, n.d.). These derive from Tomkins’s experience as a student of Henry Murray, the personality theorist who advanced a complex set of needs to explain personality dynamics: another example of the dimensionalization of emotion related to personality theory. Alongside theoretical approaches such as Tomkins’s, physiologically based approaches to emotion continued unabated from the 1920s onward in the work of Cannon and Bard, Heinrich Klüver, the lobotomists who followed in the train of Walter Freeman, the originator of that then-popular treatment (El-Hai, 2007), D. O. Hebb, and ultimately James Olds, who isolated brain areas producing continuous approach behavior that gained the popular moniker “pleasure centers” (Olds, 1956). It is not surprising, then, to find in 1964 an example of an experiment in which the classification of emotion was a dependent variable: the Dimitrovsky artifact is a small example of the fruits of a renewed interest in emotion as behaviorists’ influence waned.

A Microhistory of the Metrics of Gesture in Lilly Dimitrovsky’s Contribution to The Communication of Emotional Meaning, 1964
The Dimitrovsky figures had their genesis in the research collaborative established by Joel Davitz (1926–2017) at Teachers College, Columbia University, in the 1950s. Davitz, a 1952 Columbia graduate recently returned from Yale, developed, under the aegis of Laurance Shaffer, the director of the clinical psychology program at Teachers College, an interest in the nonverbal communication of emotion during psychotherapy. Davitz and his wife Lois published their first attempt at studying this problem in 1959 (Davitz & Davitz, 1959). They based their efforts on the distinction drawn by Suzanne Langer between discursive and nondiscursive concepts. Discursive concepts are well-defined and concrete and more in the style of science; nondiscursive concepts are implicit and more in the style of art. The Davitzes employed a simplistic method in which speakers recited alphabetic strings with different emotional inflections. Their success in finding that hearers could distinguish different emotional voice tones at a rate similar to the (admittedly imperfect and often low) rates of accuracy of distinguishing emotion from facial expressions led them to continue their efforts. In doing this they acquired a coterie of interested graduate students who developed research projects centering on the detection of incidental cues to emotion in voice and other sensory channels. For example, Michael Beldoch compared the recognition of emotion via voice (speakers who recited a short paragraph with different emotional tones), visual art (using artist-created abstract representations of emotion), and musical (using brief musical phrases composed for the occasion) channels. Sidney Blau pursued the differential recognition of voice emotional cues between blind and sighted individuals. Both Phyllis Kempner Levy and Eugene A. Levitt investigated the relation between the ability to express and receive emotional communication by voice, while John le B. Turner approached the problem by examining the differences between schizophrenic and nonschizophrenic individuals.
Davitz frankly saw his approach to the problem of nondiscursive communication of emotion and that of the collective that grew up around it as largely atheoretical and driven by individual interests. Nonetheless, it gelled sufficiently to gather the support of both Harry Harlow and William Kessen, who along with Edward Shoben Jr., advocated for the publication of these combined approaches in a single volume, The Communication of Emotional Meaning, which appeared in 1964 in the McGraw-Hill Series in Psychology (Davitz, 1964), then under the consulting editorship of Harlow. Harry Harlow was heavily invested in emotional research, having addressed the APA as its president six years earlier on his work on the comparative psychology of love (Harlow, 1958). The Communication of Emotional Meaning (Davitz, 1964) was successful enough that it was reprinted (by Guilford Press) in 1976. It also formed the basis of a further work by Davitz (1969), The Language of Emotion, which subsequently supported further research into the semantics and pragmatics of emotional communication.
Virtually all of the members of Davitz’s research collective went on to careers in clinical psychology: for example Levitt (1967) published two editions of The Psychology of Anxiety, while Blau likewise had established himself as a practitioner before his untimely early death in 1965. Dimitrovsky also followed this pattern. She began with an interest in developmental psychology and obtained an MA from Columbia in 1958 in that area, contributed an explicitly developmental stream to the collective’s product, and pursued an extensive career in clinical practice both in the United States and Israel after obtaining her doctorate in clinical psychology from Columbia in 1963.
Although Davitz and the others in the research group laid particular stress on the communication of emotion through facial expressions, Dimitrovsky took this one step further in creating her response prompts and included not only facial expressions but also expressive postures. Though she did not specifically address the figures’ postures in her description of her experimental materials, at least one part of the literature that she included suggests influences from both developmental and clinical sources. She referenced Florence Goodenough, whose Draw-a-Person test had circulated widely in psychology since its original publication in 1926. While the Draw-a-Person test was designed originally to capture dimensions of intelligence rather than emotional communication, there were extensions of it in the clinical area. For instance, Karen Machover (1949) drew heavily on Goodenough in her book on depictions of personality via drawings of the human figure, and it is plausible to speculate that this was at least “in the air” in the heavily clinical atmosphere in which the Davitz collective’s studies were conceived and conducted. Certainly the lineaments of both facial expression as well as whole-body emotional expression are present in Dimitrovsky’s drawings from the early 1960s. Beyond this, the free use of artistic conventions to represent emotion in posture was entirely supported by the intense influence of visual art on the members of the Davitz collective. Joel Davitz was remembered, in his obituary, for his paintings and drawings, as was Blau. And Beldoch employed, in his contribution to the 1964 collective volume, not only vocal but also visual and musical representations of emotion – the visual ones were abstract drawings constructed by an artist specifically for the purpose of the study, while the musical selections were brief improvisations. Thus the history of Dimitrovsky’s figures is not only a continuation of the traditions of categorization of emotional responses and representation of emotion via facial expression but also a synthesis of clinical, developmental, and uniquely artistic contributions not only of her research forebears but also of those in her immediate intellectual environment.

Emotion: A Micro–Macro Synthesis
The preceding two histories of the Dimitrovsky figures represent typical current styles in writing the history of psychology. The interplay between these two approaches is analogous to the contrast suggested by Baker (2003) between “thick description” and “fine texture” in history. It also reflects recent attempts to systematize and fill in gaps in the history of emotion (Gendron & Barrett, 2009). The two histories here differ in their focal lengths and scope: The macrohistory encompasses both the ancient and recent past, while the microhistory is a highly magnified view of a specific recent instance. The macrohistory emphasizes the contributions of independent individuals working at different times and place. It foregrounds theory and is animated by a plot line that sets up the conditions for paradigm clashes and shifts. The microhistory, on the other hand, has a more continuous, syncretic, and evolutionary character, and it focuses on collaboration and cooperation within a research community. Both styles of history are useful tools for uncovering and understanding the past, and each has advantages for understanding the general and particular aspects of the recent history of emotion in psychology.
The macrohistory’s primary advantage is that it acknowledges the ancient history of emotion and emphasizes the primary intellectual question concerning emotion in psychology, namely, whether reason or emotion (or in current parlance, “critical thinking” versus “gut feeling”) is the primary determinant of human behavior. Another advantage of this style of history is that it identifies the main “towering” theorists involved: emotion’s history must take at least Descartes, Darwin, James, and Freud into account. A third advantage is that the macrohistory differentiates between major and minor events, and it properly gauges the scale of the specific item in question, the Dimitrovsky figures, as a minor though interesting artifact. Another advantage is its articulation of interoceptive, exteroceptive, and drive conceptions as persistent competing paradigms for describing and understanding emotion. A further advantage of this style of history, which foregrounds conflict and dissension, is that it addresses the concerted effort to excise emotion from psychological discourse by behaviorists in the period between 1910 and 1950, and emotion’s eventual restoration during the cognitive revolution. Framing the history of emotion study in this way is dramatically interesting. It also suggests a dip or gap in the stream of emotion research between 1930 and 1950 that might attest to the power of behaviorist psychology, at its height, to alter the philosophical grounds and even the subject matter of psychology.
Yet this power might have been more apparent than real, for the supposed prohibition of emotion as a discussable concept in psychology was hardly enforced even by behaviorists, and emotion-laden terminology connected to behaviorist research programs leaked into psychology at every point during that era. Pleasure stamped in correct solutions in Thorndike’s trial-and-error learning system. Pavlovians as well as John B. Watson identified conditional emotional reactions and experimental neuroses. Clark Hull’s hypothetical-deductive system was the theoretical framework in which Daniel Berlyne constructed his account of aesthetic preference and, ultimately, his comprehensive account of pleasure’s role in behavior (Berlyne, 1973). One of the most durable survivals of that era, the motivational system conceived by Neal Miller and his Yale colleagues, described, using overtly emotional language, frustration leading to aggression (Devonis, 2017). In 1946, D. O. Hebb asserted that the use of everyday folk language of emotion was the most efficient and practical way to classify and understand the behavior of the primates then under his charge at the Yerkes Laboratories (Hebb, 1946). B. F. Skinner appealed to James’s conception of emotion as bodily feeling when he recommended, during an interview late in his career, that a person experiencing depression might change the body that is felt by taking antidepressant drugs. And Paul Meehl, the Minnesota “dustbowl empiricist” who acknowledged behavior analysis as one of the noble truths of psychology but who was also a practicing clinical psychologist for fifty years, identified “hedonic capacity” as an individual difference variable accounting for why some individuals, in his view, are “born three drinks ahead” (Meehl, 1975, 1987).
Davitz perceived a drop in the intensity of interest in emotion in the interwar and immediate postwar period, which he chalked up to World War II’s effect on shifting research priorities. But this perception might have been the result of selective attention, or an attempt to cast his group’s research as groundbreaking. The collective reference list in The Communication of Emotional Meaning includes, along with Hebb’s article from 1946, F. H. Lund’s Emotions: Their Psychological, Physiological, and Educational Implications from 1939 and P. T. Young’s Emotion in Man and Animal from 1943, along with several other references to research published during the 1940s. About the only major item from that era that was not mentioned in it was the somewhat obscure posthumous contribution of the gestalt psychologist Karl Duncker, “On Pleasure, Emotion, and Striving” (Duncker, 1941).
The microhistory has particular advantages as well. Of course, the first is that it directly addresses the question at hand, namely, the provenance of the Dimitrovsky artifact, and explains in some detail how it came to appear at just that time. Another advantage is that it emphasizes collaboration and collective effort, which are hallmarks of the twentieth-century history of emotion study. Although not specifically mentioned in the collective reference list provided in Davitz (1964), emotion study was kept alive by the efforts of an indefatigable figure, Martin Luther Reymert (1883–1953), who came to the United States from Sweden and eventually became the psychologist of record at Wittenberg, a small college in Ohio. For the dedication of its new Chemistry–Psychology building in 1927, he organized one of the first international conferences held in the United States focusing on a single aspect of psychology, emotion. The collection of papers from that conference under his editorship, published in 1928 as Feelings and Emotions: The Wittenberg Symposium, set the tone for subsequent investigations (Reymert, 1928). Later, Reymert joined up with a fraternal organization, The Loyal Order of Moose, which sponsored an orphanage founded in 1913 in Illinois, Mooseheart. While serving as chief psychologist for this enterprise, Reymert organized a second similar conference twenty years later, which also published a collected proceedings. From the standpoint of actual rather than conceptual schools, the microhistory combines contributions from the leading academic sources of theoretical psychology between 1900 and 1930, namely Harvard, Yale, and Cornell, exemplified in the personae of William James, E. B. Holt, D. O. Hebb, E. G. Boring, and the transplanted Harvardian Edward Tolman. The microhistory features individuals associated with Teachers College, Columbia University. The idea that psychology should be broadly inclusive and eclectic was at the root of the Columbia tradition and was exemplified by its early leaders, E. L. Thorndike and R. S. Woodworth, and Woodworth was one of the featured contributors to the 1928 Reymert symposium. In his contribution, “How emotions are identified and classified,” Woodworth (1928) attempted to make peace between individuals who were cast as polar opposites at the time in terms of their views of free will and consciousness, J. B. Watson and William MacDougall. While noting behaviorists’ “contempt” (p. 223) for the inclusion of feelings in psychology, he discovered, at the conclusion, common ground between behaviorism and its opposites in the relation of feelings and a common core – J. B. Watson’s – of fear, rage, and love, which in Watson’s view were the effects of behavior. Said Woodworth: “If we follow the lead of McDougall and Watson, and distinguish emotion, as some form of internal activity, from overt behavior, then the several distinct ‘emotions’ are not emotions at all, but adjustments for different types of overt behavior” (p. 227). The microhistory has further advantages in revealing the underlying evolutionary and syncretic nature of emotion study. For instance, the macrohistory portrays both Boring and Shaffer as part of the resistance to emotion as a psychological concept. But the microhistory reveals that Shaffer, APA president in 1953, was also a strong supporter of research on emotion, as Davitz particularly noted in his introduction. Shaffer started his career as one of the “architects of adjustment,” as historian Donald Napoli (1981) called the psychologists who were instrumental in changing psychology’s purpose from a purely theoretical and laboratory-based science into a force for shaping society. By the late 1950s he had become the director of the Clinical Psychology program at Teachers College, Columbia University, founded in 1947 and one of the first programs to be accredited by the APA in 1948. As already noted, Davitz and collaborators started their project attempting to uncover the roots of communicative empathy in psychotherapy. Adding the Columbia contribution to the other elements of the history of emotion adds communication theory, psycholinguistics, and above all psychotherapy into the historical mix. As a final fillip to this history of eclecticism, the reference to Boring in Davitz (1964) is not to his early “gut feeling” research nor to his later more skeptical remarks, but instead to the project he carried out with his mentor Titchener in the early 1920s. This was based on the work of Theodor Piderit, a German physiognomist during the 1850s and 1860s who influenced Darwin. Piderit proposed a series of physical modelings of the face and head to represent the gradations of expression associated with different emotions. Boring and Titchener translated this suggestion into a cardboard-and-wood profile head with interchangeable panels, similar in form to the formboard puzzles included in early intelligence tests, which could be mixed and matched to produce composite portraits of emotion (Boring & Titchener, 1923). While this device never caught on due to warping of the thin wood used in its construction, from a historical perspective reference to it and to its creators is a useful corrective to the typecasting of historical figures that results from the necessary foreshortenings in histories like the macrohistory. Another advantage of the microhistory is that it brings forward the role of women as participants in psychological theorizing and research. The macrohistory mentions no women at all, but the Dimitrovsky artifact cannot be accounted for at all without reference to the contributions to it from child study (Georgina Gates and Florence Goodenough), historically a creation largely of women, alongside the role of Dimitrovsky and the other women involved in the Davitz group’s collaboration itself. Shifting the focus to include women’s contributions spreads further to incorporate Magda Arnold, whose theoretical account of the emotions in the 1950s was a further bridge to current theorizing in this area.
Ultimately it does not come down to having to make a choice between the macrohistory and the microhistory: they are, in this area as well as in all areas of psychology, complementary. Taken together, they indicate the roots of the concepts that persist in current psychology. Survival of Wundt’s dimensionalization persists in modern theories, such as Plutchik’s (2002) emotion wheel and Russell’s (1980) circumplex model. Plutchik’s model takes its cue from color theory and arranges several primary emotions (joy, trust, fear, surprise, sadness, disgust, anger, and anticipation) radially. Each of these emotional wheel spokes is graded in intensity from low to high. For instance, “anger” has a less strong form, “annoyance,” and a more intense one, “rage.” Combining this radial arrangement of emotion primaries with intensity differences results in a three-dimensional figure similar to various “color solids” used to represent various combinations of perceptual color characteristics (hue, brightness/lightness, and saturation). Russell’s model also arranges emotions circularly around two orthogonal dimensions, arousal and valence (pleasure/displeasure). This also results in an emotion wheel, but emphasizes that certain emotions cluster in opposite quadrants. For instance, “afraid” is found in the high arousal/low pleasure quadrant, and opposes “serene” in the low arousal/high pleasure one. This arrangement is similar to other circumplex models in personality theory that also pit personality characteristics as opposites along a wheel (Wiggins, 1996). Analogously, other modern theories perform a similar collation of emotional personality characteristics arising from a few underlying factors. One example is the triangular theory of love advanced by Robert Sternberg in the 1980s. Working from a set of hybrid perceptual–social primaries, this theory derives several different species of love experience from different compoundings of intimacy, passion, and commitment (Sternberg, 1986). Theories focusing on the interoceptive interpretation persist. Both Stanley Schachter and Jerome Singer’s experimentation in the 1960s, in which a neutral state of physiological arousal was differentially interpreted emotionally depending on the context, as well as the theory of state-dependent learning associated with Gordon Bower in the 1980s, continue to influence emotion study (Dror, 2017). In that experimental paradigm, internal conditions of emotional arousal and mood are established contextually, and recall of material encountered under different conditions is differentially affected by the context. In distinction to the interoceptive interpretative level of signal recognition, which implies some level of conscious processing or at least conscious decision-making, other related exteroceptive signal-receptive theories emphasize automatic pickup and reaction to signaling. Signals of this type may be sensory, for instance those leading to the recognition of biological relatives via scent or the increase in attention to emotional cues by sexual pheromones (e.g., Verhaeghe, Gheysen, & Enzlin, 2013). They may also be hybridized with aesthetic elements, for instance relative preference, but remain automatic and unconscious, as for instance in the theory of Robert Zajonc (1980) in which cognitive, interpretative processes are downplayed or even absent, expressed well in the associated tagline “preferences need no inferences.”
Theories of facial emotion display have a continuing presence as well. Paul Ekman and Wallace Friesen’s contention that facial expression is the primary vehicle of emotional signaling has cast a long shadow over current research for some time (Ekman, Friesen, & Ellsworth, 1972). The implicit dimensionalization of emotion contained in it, drawn from Tomkins’s theory, with its compression of the range of emotion into the “big six” (happiness, sadness, fear, anger, surprise, and disgust), is the emotion theory most often encountered today in psychology, at least at introductory levels. Drive and physiological theories likewise persist in the many complex systems incorporating neuropsychology, for instance, those emerging in the 1990s of Damasio (1994) and LeDoux (1996), and whose recent history is collected in Johnston and Olson (2015). A similar unbroken line of emotion theorizing in perceptual psychology traces from gestalt psychology (Duncker on the dimensions phenomenology of pleasure; Rudolf Arnheim on emotions expressed in perceptual and architectural forms) up to modern theories of the pleasantness of stimuli (e.g., Biederman & Vessel, 2006). Skinner’s allusion to drugs points to other survivals of emotion as well. Both the rise of psychotropic medication and psychedelic self-medication during the 1960s traded on perceptual alterations but also on specifically emotion-related concepts that bled into popular culture (e.g., the “Band of Joy” associated with the early psychedelic music scene; Runtagh, 2018). Within social psychology, the most well-known social psychological experiments of that era, Stanley Milgram’s on obedience and Philip Zimbardo and colleagues’ on situational determinants of behavior in a simulated prison, emphasized not only the impersonal forces of obedience and conformity but also the emotional responses – or lack of same – in their subjects (Marsh, 2017). Later, the study of aggression blended with the concept of emotional catharsis (e.g., Bushman, Baumeister, & Phillips, 2001). In the early 1990s, Peter Salovey and John Mayer of Yale advanced the concept of emotional intelligence, incorporating both interoceptive and exteroceptive elements, as a parallel to and extension of existing concepts of intelligence (Salovey & Mayer, 1990). Interestingly, Michael Beldoch is often credited today with originating the concept of “emotional intelligence” in his contribution to the Davitz and collaborators’ volume (Beldoch, 1964, p. 39), although this may be more a fortuitous coincidence rather than a link in a causal chain. Cultural studies of emotion have also had a continuous presence in the history of emotion study, with equal emphasis on both cultural universality, for instance in the perception of facial expressions, and on cultural singularity, for instance in the nuances of Chinese emotional perception and expression (Sundararajan, 2015). No simple account can be given of the ways in which emotion is incorporated in clinical theory and practice. One example, developed in the late 1950s and continuing into the present, that explicitly incorporates emotion into its title is rational emotive behavior theory (Ellis & Ellis, 2011); the range, however, of therapeutic procedures that specifically address emotion perception and management is quite wide (Ehrenreich et al., 2007). Finally, the work of the Davitz group survives in the contribution of Davitz’s Languages of Emotion to the development of a comprehensive semantics of emotion (Johnson-Laird & Oatley, 1989). To sum up, the study of emotion in psychology, considered in terms of its historical antecedents, suggests the view of history attributed to the composer Bernd Zimmerman as the simultaneous, not particularly linear, experience of cultures (Berry, 2018). Exteroceptive and interoceptive theories persist alongside each other at all points, shot through with neurological and motivational concepts. Emotion has been, and continues to be, a common concern across all the subfields of psychology.
Reconfiguring William James’s question to Henry Rutgers Marshall: what do all these approaches to emotion have in common? One unsolved problem implied in them all is ultimately not emotion per se, but feeling, and by extension, consciousness. And, what of the artifact itself, the Dimitrovsky figures? Even though they may be not too much more than a footnote to history, do they have a continuing presence in the field and in the world? Here, some personal history is in order. I found the Dimitrovsky illustration in early 2018 on a website where someone had uploaded scans of several pages from Davitz (1964): I can’t even remember now what search terms I used. But no matter: the illustration caught my eye, and I ordered a used library copy of the first edition and applied to the publisher for permission to use the illustration in this chapter. In the course of doing this, I had a telephone conversation with a member of the publishing company. The exchange was courteous, and the matter under discussion was settled entirely to my satisfaction. Not five minutes later, I received an email invitation from the publisher to comment on the just-completed interaction. Since I was positively disposed to do so and since the effort required was minimal, I clicked the survey link and was confronted with a series of five-point Likert-type scales asking for ratings of various dimensions of customer service. Remarkably, coincidentally with the subject matter of the query (the Dimitrovsky figures with their stylized facial expressions), the scale points were not identified by word and number, but physiognomically: the expected numerals had been replaced by emojis. Under the broadly smiling, orange-yellow-and-white face to the left of each scale was the label “very satisfied.” Reading rightward, the smiles gave way to neutral faces, frowns, and a combination facial expression of sadness and anger – “very dissatisfied.”
My responses were so automatic that it was only later that I realized that what had happened in that exchange encapsulated virtually all of the current stances of psychology toward emotion. In one quick click I described and quantified an emotional state, related it to its surrounding environmental context, and communicated about it to a social partner, an example of practical emotional intelligence. How did this confluence of activities come to be? That is what led to composing the macrohistory and the microhistory, but a question remains: is Dimitrovsky an ancestor of the ubiquitous emotion-face posters, and of emojis? At least for emojis the answer seems clear. Their history does not lead back to the Draw-a-Person test. They are instead the creations either of programmers at the beginning of the World Wide Web or Japanese typographers – a kind of vernacular emotional folk art. The relation between emojis and the theory behind the Dimitrovsky figures is one of parallelism.2 This parallelism may extend upward also to the relation between psychological theory of emotions and the role of emotions in everyday political and social life. Psychologists may discuss their theories among themselves, but the role of emotions in judging guilt or in everyday social and political relations may stem from cultural and folk traditions unrelated to psychological theorizing. Unrelated, that is, until psychologists connect their theories to the ways that emotions are socially constructed and conditioned, and especially to how they emerge in political and social life (Stearns, 2018), and until historians of psychology fully trace the degree to which the smiley face connects to the formal history of exteroceptive emotional display.
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15 Motivation
Richard M. Ryan, Emma L. Bradshaw, and Edward L. Deci
Motivation is a topic of relevance in all areas of human endeavor. Defined by what “moves” people into action, motivation concerns both the energy and direction underlying behavior. Yet, how motivation has been understood has varied greatly over the short history of scientific psychology. In fact, more than in many other areas of psychology, the field of human motivation has had a clear evolution of ideas that has to a large extent been empirically driven. New theories have emerged to account for limitations in their predecessors, allowing the field to become more sophisticated and explanatory with time.
In this chapter we trace this development of organizing ideas, their empirical dilemmas, and the emergence of new theories about what moves people to act. We begin with post-Darwinian speculations concerning instincts and drives as fundamental motivators of action. This scholarship was overtaken by the advent of behaviorism, which dominated motivational science for more than half of the twentieth century. Behaviorist drive and operant theorists provided broad and sometimes competing explanatory frameworks, although both focused on external reinforcements and their effects on behavior. Despite their empirical strengths, shortcomings in these theories spawned three streams of reactions that remain salient today. One is the “cognitive revolution” (Mahoney, 1974), which introduced a focus on the cognitive mediators such as expectancies, values, and attributions that connect environments and behaviors. A second is a turn away from a primary focus on external sources of motivation toward an understanding of inherent internal sources such as intrinsic motivation and psychological needs. A third is a reemphasis on evolutionary and biological psychology as foundations for motivational processes.
This history will be necessarily incomplete. For one thing, we will focus on big theories, rather than specific mechanisms and models, because these mechanistic models of how motivation works can typically be incorporated into larger theoretical frameworks. For example, there is much understood about the feedback loops associated with hunger and appetite, mechanisms that can be placed within more general drive theory frameworks. Second, many theories of motivation are popular and plausible, but not primarily built around empirical data or experimental studies. Some of these traditions such as psychodynamic psychologies and humanistic approaches will be only lightly treated here, as our focus will be on the ideas shaping the empirical sciences of motivation. In addition, rich traditions in the study of individual differences such as achievement motivation (e.g., McClelland, 1961) and reinforcement sensitivity (Gray, 1971) will not be extensively covered. Third, motivation is currently a vibrant field, and in this modern landscape of research there are a number of active and competing theories of motivation, not all of which can be comprehensively treated. Our goal in this chapter is instead to outline the broad historical shifts in the landscape of human motivation science over time, and their implications for research, practice, and society. We begin with the speculations of early pioneers in motivation about instinctual mechanisms, and then turn to theories of motivation based in: physiological drives; external reinforcements; cognitive mechanisms; core psychological needs; and evolutionary foundations.
Early Motivation Theories
Perhaps a good beginning for this history of the science of human motivation is Charles Darwin’s (1998) speculations concerning emotions and motivations to act. Darwin argued that humans have evolved emotional reactions that lead to or energize actions that have been adaptive. Sexual arousal, fear, and anger all have specific roles in activating behaviors such as reproduction, flight, or fight, respectively. In humans, vestiges of these instinctual reactions remain in facial expressions and bodily gestures, which often have a signal function to ward off or attract specific behaviors from others. In forwarding these ideas Darwin was locating the explanation of human motives in evolved instinctual reactions, providing a starting point for organismic thinking.
William McDougall (1923) was a prominent motivation scholar perhaps best known for his theory of instinct-based motivations that extended Darwinian ideas into psychology. He argued that when a creature is aroused by a physical need, it becomes purposively motivated toward a goal. He defined motivation specifically as the psychological impetus that gives rise to action, and he argued that motivation could be both measured and manipulated in scientific studies. He was a strong advocate of the idea that behaviors were goal oriented, even if individuals did not always consciously know their aims, a position that brought him into conflict with behaviorists whose theories eschewed goals and motives as explanations of behavior.
Robert Woodworth (1918, 1958) was another early motivation theorist who introduced what he labelled a behavior-primacy theory. Perhaps more notably, he is also credited with moving the field away from the concept of instincts to that of drives. He derived the concept of drive from observing the inventions of his time such as the automobile. As he stated: “I got it from mechanics. … The ‘drive’ of a machine is the supply of energy that puts it in motion” (see Young, 1936, p. 71).
In Woodworth’s view, drives activate both innate and learned mechanisms within the organism, which then steer actions. Many drives were seen as specific in their focus, although Woodworth also emphasized the organismic importance of behavior that is connected simply to the “pleasure of being a cause.” He argued that such spontaneous behaviors are part of our “native equipment to be active in a motor way, as well, indeed, as in the way of exploration” (1918, p. 50). He thus anticipated the much later work of White (1959) in suggesting that much human behavior is directed toward having effects on one’s environment, and further, that drive-based motives are better conceived of as often interrupting such activities, rather than being the drivers of them. Woodworth (1958) argued that without an exploratory tendency that is stronger than anxiety, animals (including people) would be paralyzed in new circumstances.
To Woodworth, phenomena such as curiosity, constructiveness, and self-assertion are pursued as their own ends, but they also provide satisfaction of other general motives. He also argued that motives such as pursuing a reward or avoiding a punishment may initiate behaviors, but “only when it is running on its own drive … can (it) run freely and effectively.” This notion corresponds to what Allport (1937) would later describe as functional autonomy.

The Behaviorist Movement
The early work of thinkers such as McDougall, Woodworth, and others was soon eclipsed by a movement that would dominate much of twentieth-century motivational psychology, namely, behaviorism. Behaviorists were in many ways nonmotivational theorists – viewing behavior as a function of external contingencies rather than internal instincts, drives, needs, or desires. Their focus was on environmental (and therefore manipulable) factors that are controlling behavior rather than forces or mechanisms inside the “black box” of mind.
Schooled in functionalist thinking at the University of Chicago under John Dewey, John Watson argued in contradiction to his mentor that behavior rather than mind was the true subject matter of scientific psychology. Explanations of behavior, he argued, need not implicate consciousness, goals, or motives (Watson, 1913). Instead, he advocated direct observation of behaviors emitted in response to the experimental manipulation of hypothesized causes. From this starting point, Watson argued that animals – humans and other species alike – adjust to their environments with habit mechanisms through which responses are linked to varied stimuli. This, of course, placed relatively little emphasis on the nature of drives or needs pertaining to any specific species.
In fact, Watson’s framework emphasized the plasticity of organisms, including humans. In addition, his theory concerning what prompts human behaviors was quite simple. The more frequently, or more recently, a stimulus has been paired with a response, the more probable its occurrence. Presumably all the potential stimulus–response (“S–R”) connections already exist in the brain – what the pairing does is activate and strengthen these connections.
Watson’s work depended on the assumption of already existing associative pathways, which works well for explaining automatic or reactive behaviors. Edward Thorndike’s (1913) work went beyond that of Watson by specifying a means through which new habits and responses can be acquired, and that could explain learned “voluntary” behaviors. Thorndike proposed the law of effect, asserting that if a given behavior is followed by a satisfier, the likelihood that the behavior will recur is enhanced (i.e., a habit will be strengthened). If the behavior is instead followed by an annoyer, its likelihood should decrease.
Watson was critical of the mentalism conveyed by Thorndike’s satisfier and annoyer concepts, even as Thorndike worked to define these behaviorally. However, Watson and Thorndike were in common critical of Dewey’s functionalist theory and argued that behaviorism, with its focus on stimulus events and observable behaviors, was the only true functionalism: behavior was understood as a direct function of external stimuli and, in the case of Thorndike, the application of observable reinforcing events.
The Emergence of Drive Theory
The work of Clark Hull was focused on the mechanisms underlying this strengthening of behaviors through reinforcement. Hull was interested in why some connections are made and habits formed, and others not. Specifically, Hull predicted the kinds of events that would be reinforcing were those that would reduce the arousal brought about by drives. According to Hull (1943), these drives stem from four basic physiological needs: food, water, sex, and pain avoidance. These physiological needs give rise to drive states, and behaviors that have returned the organism to equilibrium – that is, that have reduced the drive state – are those that are reinforced.
Within Hull’s theory, the concept of secondary reinforcement explains much of the behavior of organisms. Whereas anything that directly reduces one of the four drives is considered a primary reinforcer, an object or event that is paired with a primary reinforcer may itself take on reinforcing properties, becoming a secondary reinforcer. To be effective, a secondary reinforcer must periodically be re-paired with primary drive reduction; otherwise its capacity to reinforce will dissipate over time.

Operant Theory
Operant psychology, unlike drive theory, is not concerned with the nature of drives. Indeed, B. F. Skinner (e.g., 1953), the originator of operant approaches, was critical of any interest in motives, drives, or other events “internal to the organism.” Instead his focus was how rates of responding change as a function of the external and observable consequences of behaviors. Certain external consequences increase the rate of responding, and are thereby considered reinforcements. Reinforcements may be positive (if their presence increases the probability of responding) or negative (if their removal increases the probability of a response). When a reinforcing event is terminated, the frequency of behavior returns to its prereinforcement level of frequency, a process he referred to as extinction.
As noted, unlike drive theories such as those proposed by McDougall or Hull, Skinner’s operant approach was in a principled way not concerned with the properties of what activates or reinforces organisms; instead it emphasized the functional effects of external events. This is not to say that certain types of events, such as food, were not predictably reinforcing, even on first presentation to an organism, especially if the organism had been deprived. Yet, other reinforcers seem to acquire their reinforcing value over time. Skinner referred to these as conditioned reinforcers (similar to Hull’s secondary reinforcers), suggesting that a stimulus can take on reinforcing properties through being paired with an already effective reinforcement. Money is a prime example of a conditioned reinforcer for humans. Skinner (2003) even once described how human behavior can be readily controlled by that “universal generalized reinforcer, money” (p. 62), presumably because money has for most of us been so frequently paired with primary reinforcers.
Because behaviors that recur were thought to be invariantly “under the control of” reinforcement processes, research focused on the most effective schedules of reinforcement for increasing and maintaining response rates over time. Although in this operant view the organism’s behavior is largely controlled by external events, there is nonetheless an active motivational idea within this theory, namely, the operant. As the term suggests, Skinner understood that organisms spontaneously “operate” on their environments. However, these operant behaviors are treated as essentially random outputs, rather than as systematic or purposive events. These random outputs are then essentially “selected” by the contingencies of reinforcement in the environment, shaping the patterns of human behavior.
Given theories to come, it is worth highlighting that within Skinner’s behaviorism, animals (including humans) do not behave in order to get reinforcements; rather they emit behaviors that were reinforced in the past. This is a critical point, because the idea of doing something in order to obtain a reinforcement requires that cognitions and goals be given a causal (mediational) role in the analysis of behavior, an issue that would violate Skinner’s functional methodology. As we shall see, this issue is what distinguishes social cognitive and expectancy theories (e.g., Bandura & Walters, 1963; Rotter, 1954; Vroom, 1964) from operant theory.
Operant theory and motivation. Strictly speaking, there are no motivational concepts within operant theory, although in practice they are implicit within the approach. Reinforcers are simply defined as events that change the rate of responding, not as objects of goals, motives, or needs. Similarly and formally, there is no concept of rewards within operant theory, because the very idea of a reward carries mentalistic connotations of desirability.
Further, in operant theory there are also no concepts for autonomous or intrinsic motivations. In part, this stems from the technical definition of reinforcement, which is operationally defined as an external event that is separable and distinct from the behavior itself (Skinner, 1953). Because reinforcements must by definition lie in the external environment, any notion of rewards that are inherent in behavior is anathema (Deci & Ryan, 1985). The concept of intrinsic motivation – that is, spontaneous behaviors done for their own sake, as Woodworth had imagined – is rendered in the operant view an obscure idea, referring only to behaviors for which the contingencies of reinforcement have not yet been identified (e.g., Carton, 1996, Flora, 1990).
Drive and operant theories. There are noteworthy similarities and differences between the behaviorist drive and operant approaches. In both the concept of reinforcement is seen as essential for acquiring habits or recurring actions. However, in drive theory, reinforcement is defined in terms of drive reduction, and in operant theory, reinforcement is defined only functionally, in terms of whether an external event alters the rate of responding. In this sense, Hull was concerned with the “nature” of the organism and with motivation, whereas Skinner was, in principle, not concerned with either. Another similarity is that both theories allow for initially neutral stimuli to become reinforcers. In Skinner’s theory, a conditioned reinforcer is defined functionally – that is, an event that did not initially affect response rates acquires the characteristic of affecting response rates – whereas in Hull’s perspective, a secondary reinforcer is defined by having been paired with drive reduction. Finally, both of these frameworks guided substantial research programs that commonly highlighted an important fact: under specified circumstances, and with seemingly few exceptions, behaviors can be brought under the control of external reinforcements.
Well into the mid-twentieth century these two behaviorisms successfully framed the outputs associated with motivation as being primarily, if not wholly, a function of external contingencies of reinforcement. However, all was not at ease within the sciences of motivation. As mentioned earlier, three movements emerged in reaction to this dominant behavioral view that challenged its relative explanatory power, and set the stage for today’s motivational sciences. One was the cognitive movement within behaviorism resulting in social cognitive or cognitive-behavioral theories of today. Second was a movement away from physiological drives to psychological needs as motivating much human behavior. Third was a renewed interest in evolved mechanisms that potentiate motives and structure social behaviors. We review each of these movements in turn, all of which pointed motivational researchers to look inside the “black box.”


The Cognitive Movement in Motivation: Expectancies and Efficacy
Edward Chase Tolman may perhaps be the most underrated theorist in the history of motivation. In the heyday of behaviorism, he not only recognized, but also compellingly showed how to operationalize the cognitive intervening variables of which behavior is so often a function. Tolman traversed in the idea that behavior was goal-oriented and purposive, and its occurrence was affected by expectations of reinforcements. He showed, for example, how rats, trained to efficiently run a maze, will run into a wall if the path is suddenly shortened, betraying an “expectancy” and a “cognitive map” of their territory. Rats also demonstrated latent learning of their domains, which can be made evident once reinforcement calls forth specific goal-directed behaviors. In fact, for Tolman learning goes on all the time, even without specific reinforcement, whereas specific behaviors are elicited by reinforcements. Tolman thus introduced, and powerfully supported with ingenious experiments, the importance of cognitive mediators such as expectancy, as well as the distinction between learning and performance.
Tolman also importantly focused on molar behavior – the sequence of organized actions leading to a goal object. He argued that a goal is not simply a mentalistic inference – it can be inferred by persistence, docility, selectivity, and more generally the equifinality of animal behavior (see Heckhausen, 1991). His focus on molar behavior has been widely emulated since.
Yet, if there was to be a “cognitive revolution” within the field of behaviorism, it awaited the work of Julian Rotter. Rotter (1954) set off this revolution by asserting that it is the expectancy (E) of reinforcement that determines the probability of responding. One must believe that one’s behavior can affect an outcome in order to act. Although Rotter agreed that reinforcement strengthens expectancies, he showed that changes in expectancy can alter probabilities of response independent of actual histories of reinforcement. Second, Rotter emphasized that reinforcement value (RV) also matters. Indeed, both E and RV represented critical cognitive mediators between the environment and behavioral responses.
Rotter most famously created the construct of an internal locus of control to describe an individual’s belief that he or she can reliably obtain a desired outcome by behaving. Factors adding to an internal locus of control would enhance motivation, and the likelihood of effort toward the outcome. In contrast, an external locus of control is experienced when a person believes that he or she cannot reliably obtain an outcome. One’s history of experiences with locus of control eventually leads to generalized expectancies, or individual-difference expressions of these expectancies that affect a person’s motivation more globally.
The strong negative impact of an external locus of control is also the phenomenon known as learned helplessness. Popularized by Martin Seligman (1975), learned helplessness is a motivational state of passivity and unresponsiveness. It results, as Seligman showed experimentally, from exposure to conditions in which outcomes (particularly aversive ones) are neither predictable nor controllable. Such conditions create a learned, negative-affective experience of helplessness that diminishes one’s motivation to act.
Albert Bandura significantly contributed to this cognitive revolution within behaviorism by establishing two fundamental points beyond Rotter. First, like Tolman before him, Bandura showed that learning was occurring even without direct reinforcement. Vicarious learning and modelling represented mechanisms for acquiring new behaviors beyond the direct reinforcement processes specified by Skinner.
Second, Bandura argued that there is an internal experience of efficacy that accompanies effective, reinforcement procuring, action. This feeling of self-efficacy takes on reinforcement properties of its own. Self-efficacy, the belief that an action can reliably affect an outcome, thus becomes a cornerstone of Bandura’s (1997; Bandura & Walters, 1963) social cognitive theory of motivation.
The social cognitive, self-efficacy theory, like Rotter’s approach, places expectancies at its core. Efficacy expectations refer to the extent to which an individual believes that she or he has the capacity to do a behavior that is reliably linked to a desired outcome. Greater efficacy expectations influence the likelihood a person will enter a situation where there are behavior–outcome contingencies and how persistent his or her efforts will be. Motivation is thus mediated by expectancies and efficacy beliefs.
It is important to note that, within social cognitive theory (SCT), motivation is a unitary construct; one has more or less motivation as a function of efficacy expectations. Also salient is that SCT is to a large degree an “empty” organism theory. Like operant behaviorism from which it was spawned, modern SCT does not differentiate types of motivation and does not focus on or prioritize any specific contents of human nature or needs, with the exception of competence. Rather motivations are viewed as learned or acquired such that any outcome that is desired and that the person feels able to attain will have similarly positive consequences in terms of satisfaction and well-being.
These assumptions of cognitive mediation for expectancies and efficacy reign not only in SCTs, but also in expectancy-value theories (e.g., Vroom, 1964; Wigfield & Eccles, 2000). In a nutshell, expectancy‐value theories identify two key factors that influence behavior: the degree to which individuals believe they will be successful if they try to attain an outcome (expectancy), and the degree to which they perceive that the outcome has personal importance, value, or interest (value). Expectancy beliefs can be both general (e.g., global self‐concept) or task specific (Wigfield & Eccles, 2000). Studies in schools, for example, show that expectancy beliefs predict both engagement in learning activities and learning achievement (e.g., test scores and grades). Expectancy of success can even exceed past performance as a predictor of success.
John Atkinson (1964) dove especially deeply into achievement motivation, attempting to bring a mathematical rigor to his theorizing. Atkinson proposed that strength of motivation was a multiplicative function of motive, expectancy (subjective probability of success), and incentive. Where Atkinson differed from traditional expectancy value approaches was his conception of motives. Rather than focusing only on drives or external rewards, Atkinson measured motivation as a disposition for a certain kind of satisfaction, such as achievement (McClelland, 1961) along with situational incentive. He also assessed motivation to avoid failure as a countervailing force to approach motivation. Those high in achievement motivation value success and are not compromised by fear of failure. Atkinson further proposed that greater value from success intrinsically results from undertaking more difficult tasks. His work set the stage for contemporary theories of achievement goal pursuits (Murayama & Elliot, in press).
Beliefs and expectations regarding efficacy and success are also central to the attributional approach of Bernard Weiner (1986). In this cognitive perspective emphasis is especially placed on causal attributions as affecting motivation, or the person’s understanding of what causes outcomes such as success or failure to attain a goal. For example, consider an individual who fails at a goal. He or she may attribute that failure to a number of factors including lack of ability, lack of effort, or chance. Attributing the failure to low ability would likely lead to less subsequent motivation, because ability is a stable attribute, not likely to change. In contrast, attributions of low effort can support positive expectancies, because one’s effort can more readily be changed. Because motivated behavior depends upon a belief in the controllability, such adaptive attributions enhance the key proximal determinant of acting – namely positive expectancies.
Cognitive mediation and attributions are similarly the core elements in work by Carol Dweck (2006) on mindsets. According to this model, motivation is dependent on the belief or attribution that trying matters. Dweck describes an incremental or growth mindset in which people believe that effort will impact performance. In contrast she describes an entity or fixed mindset in which people believe that abilities are predetermined, and one cannot change outcomes or one’s standing through effort. Based on this conceptualization, interventions focus on changing or manipulating maladaptive mindsets, which are assumed to be malleable and thus changeable.

Inner Sources of Regulation: Intrinsic Motivation and Psychological Needs
We now turn to a second “response” to the behaviorist framework, namely the emergence of a focus on intrinsic motivation, and more generally the internal or inherent psychological needs that often drive human behavior.
Ironically, it was behaviorist theories that gave rise to the first empirical studies of intrinsic motivation. In particular, researchers increasingly uncovered behaviors that were not well explained by drive-based or reinforcement processes. For example, Nissen (1930) observed that rats would cross an electrified grid to get into a novel maze area. There was no clear explanation for this behavior within the Hullian framework; the grid crossing would increase rather than reduce arousal and pain, and the novel space had not been previously paired with reinforcements. Subsequently, Butler (1953) showed that rhesus monkeys would learn discrimination problems simply for the opportunity to visually explore the environment, without other drive-related reinforcement. Montgomery (1955) afforded drive-sated rats a choice between exploring a maze area or returning to their nests. They showed a preference for exploration, even though it had not been paired with primary reinforcement and presumably “cost” energy. Harry Harlow (1953) reviewed experiments that rhesus monkeys would solve discrimination tasks for the sole reward of being able to manipulate novel objects. He noted that this “manipulation drive” was highly resistant to extinction. These and other studies were pointing to spontaneous activities that did not seem to be a direct function of external reinforcements or drive reduction.
Harlow (1950) is, in fact, the first scientist we know of to have used the term intrinsic motivation. He did so in the title of a report: “Learning and satiation of response in intrinsically motivated complex puzzle performance by monkeys,” in the Journal of Comparative and Physiological Psychology. Here Harlow reported on observations of how primates’ exploratory behaviors often persisted without reinforcement, and did not show the typical properties of drive reduction.
Drive-theory accounts. As researchers such as Harlow suggested that orthodox drive and operant theories could not explain curiosity and exploratory behaviors, others attempted to provide accounts of such behaviors that required minimal or no change to the basic drive theory. One account held that novel stimuli are anxiety provoking, and because anxiety is painful, exploratory behaviors reduce such pain and reinforce the behaviors (Brown, 1961). However, the most obvious response to anxiety provoking novelty would be to avoid it rather than explore it. Moreover, fear inductions were found to generally reduce tendencies to explore (Montgomery, 1955), whereas, as Harlow (1953) reported, animals facing novel stimuli typically display excitement rather than fear. Thus, it seemed that anxiety reduction did not provide a very satisfactory account of exploration.
Other drive-theory accounts of exploration used the concept of secondary reinforcement. Here the idea was that exploring novel spaces can lead to primary drive reduction (e.g., food is found), and thus exploration takes on secondary-reinforcing properties. But this does not explain the fact that animals exhibit persistent curiosity and exploratory urges soon after birth, before meaningful chances to be paired with drive reduction. Further, as Butler (1953) demonstrated, exploratory or curiosity behaviors show high resistance to extinction, and appear to function more like primary reinforcers.
A final attempt at explaining, within the confines of drive theory, exploratory-type behaviors, was drive naming. Candidate drives included an exploratory drive (Montgomery, 1952), a visual-exploration drive (Butler, 1953), a manipulation drive (Harlow, 1953), and a boredom-avoidance drive (Isaac, 1962). But the problem with these approaches, other than their ad hoc nature and lack of parsimony, was that positing new drives such as these would require a major change in the definition of drive. These new “drives” were not based in tissue deficits like Hull’s physiological needs, and did not necessarily energize behaviors that resulted in any known drive reduction. As Hebb (1961) summarized it, “Emphasis on biological needs seems to limit animal motivation too narrowly” (p. 179).
An Alternative: White’s Effectance Motivation
After a decade of controversial research on exploration, curiosity, and play, Robert White (1959) contributed a seminal paper arguing that accounts of such behaviors based on the physiological needs (or drives) were not compelling, nor were accounts based on operant models. He suggested an alternative idea, namely that behaviors could be derived not only from physiological drives, but also from innate psychological tendencies. White summarized one of these tendencies under the concept of competence. Referring to the competence motive as effectance motivation, White suggested that it involves the feeling of satisfaction and pleasure in producing effects and developing capacities, and it was manifest in curiosity, play, and exploration. White further suggested that such competence-promoting activity “satisfies an intrinsic need to deal with the environment” (1959, p. 318). He thus set the stage for an enormous amount of subsequent work, not only on competence but also on other basic psychological needs (e.g., Deci & Ryan, 1985).
In this thesis, White was echoing themes voiced decades earlier by Groos (1898), Woodworth (1918), and others, but seemingly ignored by the behaviorists, that being curious about and exploring one’s world is a natural motive. Although it has important developmental and adaptive consequences, this motivation is supported by experiences of interest and enjoyment – the inherent pleasure of engagement and proactivity – rather than by any instrumental goals or reinforcement consequences. This idea that the very enjoyability of certain proactive, assimilative, and relational tendencies can itself yield selective advantages is one central to many modern perspectives (see Ryan & Deci, 2017).
White’s (1959) ideas fell so far outside the boundaries of the behavioral theories that dominated psychology at the time that Hilgard (1987) proclaimed White’s paper to represent the end of motivation as a field. However, a different view is that, rather than extinguishing motivation theory, White was refocusing it on its proper object – namely, the active organism, liberally endowed with propensities to engage its environment. White’s theory of effectance motivation represents the theoretical forerunner of theories of intrinsic motivation as well as other psychological-needs based formulations of motivated phenomena (e.g., Deci & Ryan, 1985; Elliot, McGregor, & Thrash, 2002; Harter, 1978). The idea that actions emitted by organisms can be inclined by inherent satisfactions may have marked the end of the dominance of behaviorist theories of motivation, but it was the starting bell for a new era in the science of human motivation.
Before going into more depth on the intrinsic motivation and psychological need theories, we briefly address another component of White’s (1959) work. In addition to addressing how the empirical development of motivation using experimental methods took the field from drives to psychological needs as basic energizers of behavior, he also pointed out a parallel history within psychoanalytic theory. Specifically, he pointed out that psychoanalytic theory initially used the concept of drives (trieb) – especially the sexual and aggressive drives – as primary motivators, from which other secondary motives are derived. But psycholanalytic observers and scholars increasingly had difficultly using these drive concepts in explaining healthy development. In normal development, motivational processes such as curiosity, manipulation, and exploration, are generally “conflict free” and do not seem dependent on drive gratifications. Even using the concept of neutralized libidinal energy, as Hartmann (1958) did, or the idea of naming a new instinct – the instinct to master – as Hendrick (1942) did, was not enough to explain healthy development satisfactorily. This led White (1963) to propose that humans have an independent ego energy that is not derivative of id processes or physiological drives, and is similar to what was referred to as intrinsic motivation within empirical psychology. Thus, as in experimental psychology, White was moving the field of motivation within psychoanalytic theory toward intrinsic motivation and basic psychological needs (see esp. White, 1963).
Richard de Charms (1968) extended White’s theorizing on intrinsic motivation in his classic work Personal Causation. Here he agreed with White that persons who are intrinsically motivated feel efficacy and agency. Looking further at the concept of agency using the attributional terminology of Heider (1958), de Charms argued that people who are intrinsically motivated have an internal perceived locus of causality. They see themselves as self-regulating – or causing their own actions. In contrast, de Charms argued that any factor that detracted people from this feeling of being an “origin,” or that led them to experience an external perceived locus of causality would undermine intrinsic motivation. In doing so de Charms argued that people have a primary propensity to be origins of their own actions, thus articulating a need for autonomy and self-regulation.
The ideas of both White and de Charms were put to work in several experiments on intrinsic motivation in humans that changed the focus of motivational research in the early 1970s. In a series of experiments, Edward Deci (1971, 1972) showed that rewarding participants for doing something interesting led to an undermining of subsequent “free-choice” behavior depending on what the rewards were or how they were applied. If rewards (e.g., praise) signified an increased sense of competence, intrinsic motivation would be maintained. If rewards signified external control, intrinsic motivation was undermined. Thus rewards affected intrinsic motivation as a function of how they were related to psychological needs for autonomy (i.e., perceived locus of causality) and competence (i.e., effectance).
Important in this work was that Deci used a behavioral “free choice measure” that became a standard in the field (see, e.g., Lepper & Greene, 1978). More importantly the studies showed how volitional motivation could be studied, manipulating not rewards and punishments, but rather conditions supporting or thwarting basic psychological needs like autonomy or competence.
Subsequently Deci and Richard Ryan (Deci & Ryan, 1985; Ryan & Deci, 2017) developed self-determination theory (SDT) from these roots. Specifically, SDT distinguishes multiple forms of motivation that vary in their relative autonomy (or as de Charms described it, their perceived locus of causality). Some behaviors are externally controlled, others more willingly or autonomously done, impacting persistence and quality of performance. SDT further posits that people have basic psychological needs for autonomy (to be volitional), competence (to feel effective), and relatedness (to experience care and belonging). Supports for these three need satisfactions are associated with well-being and more autonomous forms of motivation, including enhanced intrinsic motivation. Rigorous experimental and controlled-intervention studies have widely supported the importance of both autonomy and support for basic needs in enhancing motivation, performance, and wellness. Indeed, SDT research has shown across diverse life domains, including parenting, education, work, health care, sport, and exercise, that when social environments are supportive of these three basic psychological needs, people in those settings benefit significantly in terms of wellness and motivation.
Mihaly Csikszentmihalyi (1975) introduced the concept of flow to describe the state of optimal challenge during intrinsically motivated activities. The flow model is distinguished by its focus on phenomenology – what the person is experiencing while engaged in an activity for its own sake (Nakamura, Tse, & Shankland, in press). Research by Csikszentmihalyi and colleagues that began in the 1970s suggested that people are intrinsically motivated when they enjoy a focused immersion in what they are doing. The flow state – “the holistic sensation that people feel when they act with total involvement” (Csikszentmihalyi, 1975, p. 4) – is also described as an autotelic experience, insofar as the goal of behavior lies within the activity itself.
Other contemporary models and theories of motivation have been spawned around various psychological needs and motives. For example, in their sociometer theory, Baumeister and Leary (1995) posited that self-esteem, an accessible human feeling, serves as the internal barometer of a fundamental need for belonging. Andrew Elliot et al. (2002) developed a theory of mastery and performance achievement goals that is premised on the basic psychological need for competence, as well as Atkinson’s focus on approach and avoidance motivations. In terror management theory (Greenberg, Pyszczynski, & Solomon, 1986), people are focused on gaining relatedness and self-esteem, in large part to defend against the awareness of death that humans inevitably face, and the anxiety it engenders. This existential approach thus posits a psychological dynamic basis for human actions.
Clearly, inner causes are no longer taboo, and instead a central focus of many of today’s theories of motivation is on psychological needs and motives. Additionally, there is a strong interest in self-regulation, people’s capacity to internally regulate motivation, that now accompanies the perennial interest in vulnerabilities to external control. Rather than motivations merely being “driven” by spontaneous instincts, or “caused” by environmental events, in self-regulation models the focus is on how individuals can organize and direct their energies, as well as protect themselves against both external controls and inner impulses that can otherwise drive behavior. This focus on self-regulation includes work by Roy Baumeister and colleagues on ego-depletion (see review by Muraven, 2012), and how effortful demands on the regulating self can deplete the psychological resources needed to regulate motivations and impulse. It is also evident in work by Julius Kuhl and colleagues, who developed personality systems interaction theory to describe integrated self-regulation and factors that deplete, divide, or disrupt it (e.g., see Kuhl, Quirin & Koole, 2015). And certainly our work on self-determination theory mentioned earlier (Ryan & Deci, 2017) is concerned with both regulation of behavior by the self, and the psychological need-supports required to sustain it.
In sum, decades of careful experiments under the framework of behaviorism had shown that well-managed contingencies of reinforcement could control much behavior. Yet, this near exclusive focus on external sources of control led behaviorists to neglect investigations of other “naturally occurring” sources of motivation and of motivational regulation. Although behaviorists showed convincingly how external reinforcements can control behavior, from this it did not follow that all (or even most) behaviors are controlled by external reinforcements (McCall, 1977). Many motivations can arise instead from internal propensities toward competence, growth, and assimilation. This second “response” to behaviorism’s shortcomings was expressly concerned with these internal sources of motivation – initially intrinsic motivation for play and exploration, and subsequently other basic psychological needs and propensities of individuals such as striving for belonging, esteem, competence, or autonomy. Today’s field of motivation is thus no longer focused exclusively on environmental control, and to the contrary is more concerned with regulation by the self and the need satisfaction that supports it.
Before moving on to the third response to behaviorism concerning evolutionary psychology, we cannot neglect another well-known advocate of basic psychological needs, namely, Abraham Maslow. Maslow (1970) directly responded to behaviorism with the idea that people’s motivation is shaped by a fundamental drive for self-actualization. He specifically proposed a hierarchy of needs in which there were two types of needs, deficit needs that are primarily physiologically based, and growth needs that are primarily psychological. Among the first are thirst and safety, and among the second are love and self-actualization. A primary postulate of his theory is that people must satisfy their lower-order deficit needs before the higher-order growth needs will be salient. Despite the popularity of the hierarchy concept, empirical support for the model has not been vigorously pursued.
Another well-known needs approach stemming from this same period is the personological tradition that is based in the work of Henry Murray (1938) and David McClelland’s (e.g., 1961, 1975), among others. These theories focus on central human needs or motives such as those for achievement, affiliation, and power. Individuals are thought to differ in need strength as a function of both learning history and basic temperament. For example, one person’s affiliation motive may be strong, whereas another may not care about social connections. Researchers in the personological tradition see these individual differences in need strength as moderating many motivational processes, and generating patterns of personality and behavior over development (McAdams, 1993).


Evolutionary Psychology and the Foundations of Motivation
A third response to behaviorism’s explanatory gaps was the emergence, albeit slowly, of an evolutionary psychology, alongside a renewed focus on the mechanisms within the brain that may constrain, modify, or activate various motivations. John Tooby and Leda Cosmides (1992), who were early champions of evolutionary psychology, were specifically critical of the largely behaviorist and social learning theory assumptions that organisms were largely “black boxes” that could be made to do almost anything. Tooby and Cosmides even dubbed this assumption of plasticity the “standard social science model” (SSSM) because it seemed so pervasive in the field.
Evidence that there were strong constraints on the malleability of behavior was nonetheless pointing away from the SSSM. The first exceptions to this “blank slate” view of organisms were studies showing difficulties in reinforcing and sustaining actions that ran against the grain of instinctual behaviors (e.g., see Breland & Breland, 1961; Garcia & Koelling, 1966). These instinctual drifts, as they were labelled, were generally considered to be anomalies of neural wiring within behaviorist circles, rather than a central theoretical problem (Schwartz & Lacey, 1982). But such phenomena highlighted the idea that there were evolved, species-specific propensities to perceive and to react that are not so plastic. Also well-known were the challenges of psycholinguist Noam Chomsky (1959) to the blank slate view of language learning posited by operant theory. Language behaviors, it appeared, could not be acquired and generated simply through the processes of reinforcement. Native equipment and propensities were required.
There were also species-specific universalities. In the 1970s, Paul Ekman (1972) assembled evidence that humans universally share at least five basic emotions: fear, sadness, happiness, anger, and disgust. He and other motivation and emotion theorists (e.g., Izard, 1977) further argued that social emotions, such as shame, pride, and retributive sentiments, evolved to motivate social behaviors that were adaptive within small groups. Others argued for an evolved sensitivity of self-esteem, to provide an estimate of one’s status and motivate social bonding (Baumeister & Leary, 1995).
Work by David Buss (2016) applied evolutionary thinking to the behavioral psychology of mating strategies, and especially to gender differences in selection preferences and strategies for mate retention. Such gender differences, especially when universal, provide evidence of the relation of biological design to motives, aims, and goals. This work helped to establish the idea that evolution provides menus of strategies for different adaptive problems, and an elegant complexity of design especially in an area as central to adaptation as reproduction.
Yet evolutionary psychology also pertains to motives and behaviors that are, on the surface, only distantly connected to reproduction per se. Recent work on prosocial motivation and its placement within evolutionary thinking illustrates this. For a long time the focus of evolutionary psychology thinking was on selfish behaviors, largely because of their prima facie connection to survival. But in fact adaptation within groups is also enhanced by propensities toward cooperation and helpfulness, as emphasized in the work of D. S. Wilson (2003) and others. Experiments now suggest that even prosocial or “helping” behaviors may be intrinsically motivated, such that the inherent satisfactions associated with helping support this potentially adaptive class of activities (e.g., Warneken & Tomasello, 2008). Such research suggests not only that there are evolved propensities to behave in prosocial ways that have had adaptive value, but further that psychological satisfactions may have simultaneously evolved to support the expression of these interpersonal propensities (Ryan & Hawley, 2016).
The notion of any specific human nature (e.g., Woodworth, 1918), or even no human nature (Skinner, 1953), has accordingly been revised to understand there are multiple human natures, facets of which are contingently activated. Humans clearly inherited both a large set of tools for perceiving “what mattered” in the “era of evolutionary adaptation” (EEA), as well as propensities to react that are often environment contingent. In addition, however, there is increased attention not only to automatic mechanisms, but also to the evolution of self-regulatory capacities, and the social conditions that foster them (Biglan, 2015).
In short, evolutionary psychology represents another rich strand of work that in part grew in reaction to the more-empty organism, or “SSSM” view of human motivation that characterized both behaviorism and neobehaviorism. Perhaps only still in their adolescence, evolutionary psychology perspectives on the ultimate foundations of our natures will be essential to the field of motivation as it moves forward, especially given its needs for interdisciplinary consilience and explanatory breadth.

The Space of Contemporary Theories: Into the Black Box
As we have emphasized, the history of empirical motivation research was critically influenced by behaviorism, which dominated the field for more than a half-century. These behavioral approaches were rigorously theoretical as well as empirically testable. They showed compellingly that manipulating external contingencies of reinforcement could reliably affect motivation.
Nonetheless, attempts to understand the full range of human motivations by manipulating external contingencies ultimately revealed phenomena that could not be satisfactorily explained within these paradigms. We reviewed three strains of research that developed in direct response to specific weaknesses in behavioral theories: namely social cognitive theories, which addressed the role of expectancies and value; psychological need theories, which addressed internal motives that initiate or guide actions, and evolutionary psychology perspectives, which place proximal motivations within a larger biological perspective. Each of these themes is alive and well in motivation research today, alongside other theories focused on cognitive mediators and fundamental motives.
Ironically, the focus of motivation studies today is perhaps directly opposite to the one B. F. Skinner had so long ago warned against. Whereas Skinner cautioned against the search for inner causes and inner mechanisms as a distraction from identifying the “antecedent causes in the environment” (1953, p. 30) – the science of motivation is now intensely occupied with the “black box” of human motivation, both at the psychological and neurological levels. Researchers want to know the mechanisms, both experiential and molecular, through which actions are selected and regulated.
There are good reasons why empirically minded motivation researchers are no longer afraid of the dark inside that black box. Insofar as rigorous methods help illuminate new phenomena, motivation research is today armed with new methods and tools shedding light on inner processes. At the level of subjective experience, today’s researchers have access to methods that allow sensitive tracking of change in both behaviors and “inner states” over time. Multilevel modelling, experience and event sampling, and refined longitudinal methods contribute to understanding of the day-to-day covariances in motivational processes and outcomes. At the level of biology, new methods for assessing cardiovascular and neurological processes associated with motivation are beginning to form a “two-way street” of inquiry between motivational and neuropsychological research (Reeve & Lee, in press). Neuropsychology researchers in the past relied almost exclusively on external reinforcement to catalyse and control motivation in the lab. Today’s neuropsychologists are also mapping other types of motivational states and conditions, including some that are more logistically difficult to elicit (Di Domenico & Ryan, 2017). Understanding temporal changes in the areas of activation and arousal can help to detail the mechanisms underlying motivation, and their phenomenological and motivational correspondences. Finally at the level of cultures, the globalization of research now allows for cross-cultural comparisons to unveil what is culturally specific and what is universal about human motivation processes and goals.
Dewey, the American philosopher and behavioral scientist from whom Watson and Thorndike rebelled, once argued that there have been two opposing views that have long characterized approaches to motivation. On the one hand, said Dewey (1938), some theories depict motivation as stemming “from within” the organism – its drives, needs, and goals. On the other hand are theories that see motivation as something caused by forces “from without” (outside the organism). Just as Dewey described, we saw that early motivation theorists focused on instincts, and later on drives, as forces that come from within the person, providing the energy and direction for behavior. These approaches were displaced by a focus, especially within radical behaviorism, on exogenous sources of motivation as the fundamental causes of behavior.
Today’s theories have largely moved beyond the polarity Dewey describes, and instead are engaged with the interactive dynamics between internal needs, motives, and capacities, and the contingencies external to the individual to which they relate. It is an era of research marked by consilience – the convergence of evidence from multiple disciples ranging from biology to sociology. Such collaboration is required because several scientific disciplines have a stake in explaining human motivation, and a wide range of applied sciences must harness that knowledge toward improved social practice.
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16 Personality
James N. Butcher
Understanding the personality and behavior of people has been of interest to scholars for centuries.1 Even though psychological procedures or tests to evaluate personality were not developed until the twentieth century, many writings from ancient times clearly demonstrate not only interest in understanding personality but efforts to do so. This chapter was developed with the primary goal of highlighting important historical contributions to understanding personality and various effective means for assessing important behavioral characteristics and persistent personality traits underlying behavior. We can learn a great deal about human personality variables by examining how they were described by scholars’ writings from ancient times. A number of the historical contributions to our contemporary understanding of personality are highlighted in this chapter.
Any brief overview of the history of a complex field of thought is necessarily selective given the constancy of change and movements in diverse directions that have been taken. The present review and perspective is an effort to highlight major contributions, describe the more lasting trends, and highlight ideas that influenced personality theories and personality assessment today. The scope of this chapter does not allow for a comprehensive review of all theoretical viewpoints or measurement techniques that have been published to understand various aspects of personality. The reader needs to examine critically and recognize the limitations of a particular historical perspective. Those interested in further exploration of the historical overviews of personality assessment can find valuable perspectives in several resources (e.g., Benjamin, 2005; Boring, 1950; Butcher, 2009, 2010; Craik, 1986; DuBois, 1970; Gibby & Zickar, 2008; Goldberg, 1971; Hall, Lindzey, & Campbell, 1998; Morley, 1891; Paterson, Schneidler, & Williamson, 1938; Sundberg, 1977; Weiner & Greene, 2017; Wiggins, 1973).
A word of caution in the interpretation of historical language and viewpoints is in order. Recently, Berrios and Marková (2018) provided a view of the need for caution in interpreting historical accounts in contemporary conceptualizations. In examining the history of developments in understanding abnormal behavior these authors concluded that a straightforward account is not possible. Their evaluation of “abnormal behavior terminology” over the ages reflects individual meanings that have evolved at different rates and in relation to different contexts. For example, due to changes in the epistemology of statistics and psychology, the words “abnormal” and “behavior” only gained their current meaning during the early twentieth century. Hence the phrase “abnormal behavior” would have had an entirely different meaning before 1900. This raises questions as to whether the phrase “abnormal behavior” should be used to capture accounts of madness before that date. Should one be prepared to accept the historiographical cost involved in anachronistically applying current concepts such as “norm,” “quantitative deviance,” “objective deportment,” etc., to earlier accounts of madness?
Interests in Personality and Behavior in Ancient Civilizations
Many ancient writings document interest in explaining or describing personality and behavior. Appraising of psychological characteristics, including behavioral and character assessments, was extensively conducted in ancient China for the selection of people for government personnel positions (DuBois, 1970). Phillip DuBois described a number of different procedures that were included in the extensive system of competitive examinations in 1115 BCE to assure that qualified people were employed in the system; for example, activities such as archery, music, writing, horsemanship, and the rites and ceremonies of private life were included.
One of the earliest descriptions of personality problems in early writings was recently described by Abdul-Hamid and Stein (2013), who conducted an appraisal of behavioral descriptions that were made in the eighth century BCE in ancient Mesopotamia. The ancient religious Mesopotamian incantations, or Surpu, were written in stone cuneiform tablets that were found at the palace of Asurbanipal and are presently on permanent exhibit at the British Museum in London. The Surpu descriptions on one of the tablets that are described in this study involve an incantation by a man who sought exorcism from what seems to be numerous antisocial traits and behaviors. In the article, the authors compare the traits contained in the Surpu with the items describing antisocial personality disorder that are included in the ICD-10 and DSM-IV. Their analyses showed that almost all the items contained in these modern diagnostic clinical manuals were also recorded in the Surpu incantation. The characteristics shown in antisocial personality disorder were likely recognized in ancient Mesopotamia and were well described in the religious document and not in a legal or medical tablet.
Scholars from other ancient cultures also provided descriptions of behavioral observation methods for evaluating personality, such as some of those found in the texts of the Old Testament. For example, when Gideon used behavioral observations of his men trembling with fear as well as observations of how they chose to drink water from a stream as a means of selecting soldiers for battle (Hathaway, 1965; Sundberg, 1977). Substantial resources are also available from the ancient civilizations of Greece and Rome in which philosophers have provided a legacy of personality-related information.
Influential personality features have particularly been focused on describing notable leaders in ancient Greece. Detailed descriptions of the Greek statesman and military leader Alcibiades (450–404 BCE) have been available for centuries, and these behaviors have been compared with contemporary writings of people diagnosed with personality disorders (Cleckley, 1988). Hervey Cleckley provided an important comparison of Alcibiades’s behavior that was described by his contemporaries as lawless, violent, narcissistic, self-indulgent, and having a tendency toward overintoxication, although he was also described as friendly and likable. Norman Sandridge (2016) compared the early descriptions of Alcibiades with contemporary symptoms of personality disorders. He provided a more descriptive and focused analysis of Alcibiades’s behaviors by comparing them with Hare’s Psychopathy Checklist (Hare, 2003). Using Plutarch’s early descriptions of Alcibiades, Sandridge draws rather convincing comparisons of behavioral characteristics that also appear in today’s psychopathic behavior.
Lilienfeld and Latzman (2018) noted that any of the behaviors and personality problems we encounter today are well described by philosophers in Greek and Roman times. For example, Theophrastus (c. 371–287 BCE), a disciple of Plato to whom Aristotle left his library and named as his successor, provided evocative character portraits that are highly recognizable to most or all of us in contemporary society. In his approach to describing an individual’s portrait, Theophrastus picked out a dominant or crucial trait and showed how this central quality portrayed the everyday behavior of the individual (Allport & Vernon, 1930). Theophrastus wrote twenty-eight short chapters of concise descriptions of differing personal qualities that are found in men. These character descriptions described vices and virtues in such categories as impudence, sordid parsimony, impurity, ill-timed approach, inept sedulity, and stupidity. We can readily recognize the marked narcissistic personality disorder traits in a flamboyant politician who talks about himself incessantly and brags at length about his accomplishments, as noted by Theophrastus. Henry Morley (1891), in his work Character Writings of the Seventeenth Century, pointed out that describing people through character writing was a distinct form of literature that had its origin more than two thousand years ago in Greece. Morley used one of Theophrastus’s characters, stupidity, to serve as an example of the method used in ancient Greece to describe those characteristics he wrote about in the ancestry of the historical characters as they were written in England in the seventeenth century.
The Roman historian Tacitus (56 CE–120 CE) provided examples in his writings in which the understanding of a person’s personality entered into judgments about them, often life or death decisions (Grant, 1956). Tacitus pointed out that in one situation, “Tiberius had pretended to be hesitant for another reason too, in order to detect what leading men were thinking” (Grant, 1956, p. 36). Plutarch (c. 46 CE–120 CE), a Greek biographer and essayist who lived in and became a citizen of Rome and was an early and prominent feminist who wrote extensively about successful and influential women, once wrote “the virtue of a man and of a women are one and the same” (see Stewart & Long, 1894). Roman physicians such as Galen (130–200 CE) and Soranus (96–138 CE) used medical evaluation techniques, particularly observation, to understand the thinking and behavior of people with mental health problems (Gerdz, 1994). Galen believed that a person’s temperament was related to the predominance of various body fluids. Soranus, based on observations and medical examinations of the time, provided descriptions of different personality factors involved in several mental disorders (for example, depression or melancholia) that are even recognizable today in clinical diagnoses.

Personality and Behavioral Interests in Medieval and Early Renaissance Period
The Early Medieval period is often referred to as the “Dark Ages” of European history in terms of intellectual development and growth. Most scholarly works at the time, for example by Peter Abelard, Anselm of Canterbury, Thomas Aquinas, or Roger Bacon, were devoted to religion and the church and not to psychological factors. One notable contribution to the understanding of personality occurred during the Early Middle Ages. Hildegard of Bingen (1098–1179), a German Benedictine nun, writer, composer, philosopher, Christian mystic, and visionary, was known as the first published woman physician (see Flanagan, 1989) and wrote about the impact of mood on adjustment. She expanded upon the earlier Greek views of melancholia by noting, among other things, that it took different forms in men and women.
Changes in the writings on personality began to occur more prominently in the Early Renaissance. Leonardo da Vinci (1452–1519), a renowned artist and scientist–engineer, wrote extensively in his notebooks about the personality factors inspiring and describing people in his paintings (see Richter, 1970). In his outstanding biography of da Vinci, Walter Isaacson (2017) described Da Vinci’s notebook writings that described the emotions and personality of people who impressed his imagination.
The physician Johann Weyer (1515–1588) provided astute descriptions of personality and mood in melancholia and examined characteristics of persons who might be so affected, even though these observations were often couched in terms of demonic possession – perhaps as a concession to leaders of the Inquisition in order to avoid persecution (Midelfort, 1998). Weyer was critical of witch-hunting and one of the early critics who used the term “mentally ill” or melancholy to designate those women who practiced witchcraft. At a time when witch trials and executions were common, he sought to derogate the law concerning witchcraft prosecution.
Observations and descriptions of behavior related to personality are notable in the writings during the Elizabethan period around the sixteenth century and early seventeenth century. For example, the astute descriptions of characters found in many Shakespearean plays during this time period are remarkable and highlight the author’s awareness of personality dimensions. The underlying interest in personality and behavior was clear, for example:
The fool doth think he is wise, but the wise man knows himself to be a fool. (As You Like It)
All the world’s a stage, and all the men and women merely players. They have their exits and their entrances; And one man in his time plays many parts. (As You Like It)
His treasons will sit blushing in his face. (Richard II)
When he is best he is a little worse than a man, when he is worst he is little better than a beast. (The Merchant of Venice)
By heauen I doe loue, and it hath taught me to rime, and to be mallicholie: and heere is part of my Rime, and heare by mallicholie (Love’s Labour’s Lost)
How weary, stale, flat, and unprofitable
Seem to me all the uses of this world! (Hamlet)
Good counsellors lack no clients. (Measure for Measure)

One of the most influential authors of the sixteenth to seventeenth century who described personality and mood states was Robert Burton (1577–1640), an English scholar and professor at Oxford University. In his classic book, The Anatomy of Melancholy, Burton (1621) examined the personality and adjustment factors underlying mood. Burton was also well aware of Shakespeare and described some of his characters as examples of particular psychological problems. Burton was also thought by some to be a collaborator with Shakespeare on some of the plays (Brownlee, 1960) and clearly uses language and quotations from some plays.
Burton provided views on a number of “diseases of the mind,” including phrenitis (mental confusion or continuous delirium with fever), lycantropia (men howling like wolves around gravestones), hypophobia (a well-known madness in which a person behaves like having been bitten by a mad dog) and St. Vitus dance (a behavior that is characterized by rapid, uncoordinated jerking movements primarily affecting the face, hands, and feet). Burton (1621) defined Melancholy
which goes and comes upon every small occasion of sorrow, need, sickness, trouble, fear, grief, passion, or perturbation of the mind, any manner of care, discontent, or thought, which causes anguish, dulness, heaviness and vexation of spirit, any ways opposite to pleasure, mirth, joy, delight, causing forwardness in us, or a dislike.

He pointed out that
Melancholy in this sense is the character of Mortality. … This Melancholy of which we are to treat, is a habit, a serious ailment, a settled humour, as Aurelianus and others call it, not errant, but fixed: and as it was long increasing, so, now being (pleasant or painful) grown to a habit, it will hardly be removed.
Burton provided an extensive review of potential causes of melancholy, some natural and others supernatural. For example, he discussed super religious elements, bad air, possible devils, and the stars should be considered. But mostly he addressed issues such as bad diet, drunkenness, gaming, hereditary factors, sorrow, fear, shame, disgrace, anger, poverty, and death of friends as possible causes. He noted that melancholy comes and goes and that it affects the brain and pointed out that “even in the midst of laughing there is sorrow” and “even in the midst of feasting and jollity there is grief.” Concerning the treatment of melancholy, Burton thought “the melancholy of which we are to treat, is an habit, a chronic disease.”


Contributions to Understanding Personality during the Nineteenth Century
During the nineteenth century there were several interesting and somewhat oppositional efforts taken to understand personality and character. One substantial scientific movement in describing personality and character was initiated by Francis Galton in England. Galton, a cousin of Charles Darwin, was a scientist with a highly diverse background as a statistician, explorer, anthropologist, psychologist, and geographer who employed careful scientific observation and testing to address mental processes. He thought that Galen’s typology in his studies of temperament (Galton, 1874) could serve as a basis for study and proposed that questionnaires could be developed for measuring mental traits; however, he did not actually develop a specific questionnaire for this purpose. Galton (1879, 1884) held the view that human character could be successfully studied through careful observation and experimentation and suggested research approaches for personality-based observations that could be organized and standardized. Galton’s ideas were highly influential to several later personality assessment contributors.
In 1891, Morley published a historical overview of descriptive portrayals of several authors from the seventeenth century who provided extensive character analyses of individuals and described personality characteristics that depicted their behavioral features (Morley, 1891).
In 1890, the American psychologist James McKeen Cattell, who obtained his PhD in Germany with Wilhelm Wundt, developed further the ideas of Galton in understanding personality and initiated a study of measurements to appraise mental processes that incorporated rigorous standards to evaluate human qualities, for example, procedures that “would be valuable in the diagnosis of nervous diseases and in studying abnormal states of consciousness” (J. M. Cattell, 1890). Although his work primarily focused upon physical measures, his attention to accurate observation and quantification were strong contributions to understanding personality factors. His initial development of the term “mental tests” provided a scientific basis and direction for the objective study of human characteristics but resulted in no specific approach.
Even some false steps in scientific developments are worthy of notation. A popular trend in evaluation of personality that occurred in the nineteenth century, and distracted somewhat from lasting contributions, was phrenology – the theory that there was a means of deriving information about a person’s character by examining their head size and shape. Phrenology is a procedure that involves observing and/or feeling a person’s skull to determine the person’s psychological attributes (Sabbatini, 1997). Franz Joseph Gall (1758–1828) believed that the brain was made up of twenty-seven individual organs that determined personality; the first nineteen of these he thought existed in other animal species. Phrenologists would run their fingertips and palms over the skulls of their patients to feel for enlargements or indentations. This popular trend was discredited by the end of the nineteenth century but still remains of interest in the history of neurological and psychological research in the study of localized regions of cerebral cortex.
Both of these historical efforts reflect a strong social motivation in the nineteenth century for the development of methods to better understand personality.

Developments in Understanding Personality Development and Assessment in the Early Twentieth Century
In the early years of the twentieth century a number of efforts to understand personality and cognitive processes were initiated. Some were influenced by and advanced from the work of J. M. Cattell. Several early contributors are noted. The first formal use of a questionnaire to study personal qualities involved the use of a structured rating scale for studying human character that was published by two Dutch psychologists, Heymans and Wiersma (1906), in the Netherlands. They developed a ninety-item rating measure and conducted a study in collaboration with three thousand physicians to evaluate people with whom they were well acquainted in their practice. Another important contributor to understanding personality and cognitive processes through empirical methods for evaluating mental processes was Guy Montrose Whipple (1910), who published a manual on testing that addressed primarily physical, motor, sensory, and perceptual tests. Following in the tradition of evaluating cognitive processes, the American psychologist Grace H. Kent (1875–1973) and psychiatrist Aaron J. Rosanoff (1878–1943) developed a measure to study word association among psychiatric patients (see Kent & Rosanoff, 1910). They provided a hundred emotionally neutral words that were printed on sheets of paper with blank space adjacent to each stimulus word for the subject to provide a response to the stimulus term. The test taker was instructed to respond to each word with the first word that came to mind other than the stimulus word itself.
From a somewhat different perspective and line of development, early efforts to understand personality can be found in the work of several pioneer theorists in their efforts to explain and treat mental disorders. Sigmund Freud (1856 –1939), from Vienna, developed a theory of psychoanalysis that became popular, influential personality theory, and a method of treatment of mental disorders. Many of his constructs for the analysis of mental processes by bringing repressed thoughts and conflicts to consciousness in order for the client to be able to resolve their problems are used in mental health contexts today, such as the defense mechanisms repression, denial, projection, etc. Goldberg (1974), however, pointed out that “Freudian constructs have not been widely employed in structured measures of adjustment” (p. 295). One of Freud’s collaborators and a fellow personality theorist, Carl G. Jung (1875 –1961) and his colleague Franz Riklin from Switzerland studied the use of word associations in order to evaluate a person’s thought processes and personality (see Jung, 1907; Jung & Riklin, 1904, 1919). Although much of Jung’s work took an unusual and difficult-to-support view of personality, particularly his interconnection of personality and alchemy, some of his concepts (such as introversion–extroversion) have found a lasting place in personality theory and evaluation (Jung, 1933). Jung also had a great influence on Swiss psychiatrist Hermann Rorschach.
In 1913, a completely different approach to understanding personality than the psychoanalytic approach by Freud and the theoretical viewpoint of Jung was described by the American psychologist John Watson (see J. Watson, 1913). Watson’s method of studying personality and behavior was referred to as methodological behaviorism, and it was highly influential on the direction personality psychology evolved over the twentieth century, as well as influencing such psychologists as B. F. Skinner, E. C. Tolman, and E. R. Guthrie. One of Watson’s major contributions to psychological research was his effort to bring personality psychology into empirical science. His research emphasized the external behavior of people and their reactions to given situations and the importance of studying and predicting the response based upon the stimulus.
Another major contribution to understanding personality can be found in the work of the German psychiatrist Emil Kraepelin (1856–1926) (see Kraepelin, 1915; Kraepelin & Johnstone, 1913). Concerning Kraepelin’s views of personality problems and contemporary diagnostic disorders of personality problems, Lilienfeld (1994) described the summary of personality disorders by Kraepelin (1915) as a scholar who delineated seven subtypes of pathological personality: (a) the excitable, (b) the unstable, (c) the impulse-driven, (d) the eccentric, (e) liars and swindlers, (f) antisocial/criminal, and (g) quarrelsome was congruent with personality disorders as described today. Although most of Kraepelin’s subtypes do not map unambiguously to DSM personality disorder categories, Lilienfeld (1994) noted
there are intriguing domains of intersection. For example, the excitable subtype bears similarities to DSM borderline personality disorder, and the eccentric subtype bears similarities to DSM schizotypal personality. The liar and swindler subtype, marked by glibness, superficial charm, and deceitful, is reminiscent of Cleckley’s (1988, originally published in 1941) psychopathic personality, a condition that overlaps partly with the more maladaptive DSM diagnosis of antisocial personality disorder.
(p. 6)


Assessment during World War I
In 1912, both the United States and French governments developed sets of physical attributes that needed to be considered for pilot training applicants in the military. Although there was little in the way of standardized assessment techniques for personality assessment, there was an interest in and a need for instruments to provide information about emotional factors for military personnel, but specific procedures were not developed. Prior to World War I physical and emotional factors were considered to be important personality qualities to evaluate in pilot selection (Armstrong, 1939). During the war several countries developed screening programs to select pilots who were deemed capable of flying. Interest in the personality evaluation of military personnel expanded substantially during the war as the need for screening effective candidates became an important priority, for example, screening out applicants who might be emotionally or intellectually unfit for the task at hand (Armstrong, 1939). Professionals in both the Allied forces and in Germany developed effective procedures for selecting or evaluating soldiers before they entered pilot training in order to assure their ability to successfully serve. These efforts addressed both intellectual testing and personality factors; however, they focused primarily on physical factors such as capability of balance, vision, and hearing ability, although attention was also paid to characteristics such as attentiveness and reaction time. An interesting observational procedure to examine an applicant’s emotional stability was employed by French psychologists Jean Camus and Major Nepper (see discussion by Pelles, 1918). In their pilot screening evaluation, the applicants were wired to a machine that recorded their physical qualities such as pulse, respiration, or tremble in their fingers. At some point in the assessment process the psychologist stood behind the applicant and fired a pistol in the air then carefully observed their response to determine if they were stable or overly nervous. If the applicant jumped at the noise, he was eliminated from further consideration; or as described by Pelles, “If he jumps he fails.”
A major development in personality assessment during World War I was the publication of a self-report questionnaire for addressing symptoms of maladjustment by Robert S. Woodworth (see Woodworth, 1917, 1918, 1919). Woodworth developed the Psychoneurotic Inventory at the request of the US military to be used to evaluate the mental health status of recruits. Woodworth initially reviewed case studies of patients who had been diagnosed as having neurotic symptoms and also interviewed psychologists and psychiatrists who had treated clients with mental health problems. Woodworth then developed a listing of neurotic symptoms and administered the item set to a group of individuals without neurotic tendencies in order to select items that discriminated patients from a group of individuals without mental health problems. Additionally, he administered the inventory to a thousand recruits as well as a group of people who had been diagnosed as having mental health problems in order to further refine his inventory. Although the instrument was not completed in time to be used during the war, it was released after the war ended and came to be widely used in assessment, as the Woodworth Personal Data Sheet (Woodworth, 1918). The Personal Data Sheet included items that dealt with mental health adjustment problems, such as the following, that allowed the practitioner to obtain a summary score for their item responses:
“Do ideas run through your head so that you cannot sleep?”
“Do you feel tired most of the time?”
“Are you ever bothered by a feeling that things are not real?”

The Personal Data Sheet was scored by determining the total number of items that the military recruit acknowledged and was thought to be an indication of adjustment problems. In addition, Woodworth determined that the response to some of the “serious problem” items reflected behavior problems so severe that the person needed to be evaluated further. These items were referred to as “starred items” or particularly problematic behaviors – a concept that is similar to “critical items” that are highlighted in some questionnaires, such as the Minnesota Multiphasic Personality Inventory (MMPI), that are used in assessment today.
Robert S. Woodworth and Ellen Matthews published a revised version, for administration to adolescents, in 1924 (Woodworth & Matthews, 1924). The Woodworth Personal Data Sheet became a standard approach to understanding personality characteristics, and some of the items in the original instrument are still used in other personality inventories today.

Post–World War I Expansion of Assessment
One of the most enduring and novel approaches to understanding personality involves the analysis of an individual’s response to inkblots, which was developed by Rorschach (see biography by Searls, 2017). While working in a mental hospital with psychiatric patients, the Swiss psychiatrist had the idea that patients with different types of mental disorders, when asked what inkblots looked like, would respond differently from each other. People who have psychological problems would respond in unique ways that are different from normal people. He experimented with a large number of inkblots and selected ten that appeared to be effective in reflecting individual differences among the patients and nonpatients. Rorschach published his findings in 1921, in the monograph titled Psychodiagnostik (Psychodiagnostics) (Rorschach, 1921). The ten selected inkblots that he published have remained the standard set of Rorschach plates that are used in many countries across the world. It should be noted that Rorschach was not the first psychiatrist or psychologist to employ inkblots in psychological assessment. Earlier in the twentieth century, Whipple (1910), discussed earlier in this chapter, used inkblots in his Manual of Mental and Physical Tests, and Alfred Binet and Thomas Simon (1908) also incorporated inkblots as test stimuli in their evaluations of intelligence.
What do responses to the Rorschach cards measure? In summarizing the value of the Rorschach test in assessing factors in personality evaluation Lawrence K. Frank (1939) concluded that “The personality process might be regarded as a sort of rubber stamp which the individual imposes upon every situation” (see discussion on Frank’s contribution to understanding projective techniques in Lindzey, 1959).
Rorschach died within a year of his test and monograph on inkblot research being published. His unusual assessment instrument came to be extensively used in clinical settings around the world and is currently incorporated in many personality evaluations. In the United States, two Rorschach followers were substantially involved in exploring and expanding Rorschach interpretation: Samuel J. Beck (1933, 1944) and Bruno Klopfer (1936; see also Klopfer & Kelley, 1942). The Rorschach came to be widely used in assessment, and by 1950 there were five different Rorschach systems in the United States, each with its own followers. Each of the scoring and interpretation methods made it difficult for Rorschach practitioners to communicate with each other and almost impossible for researchers to cumulate systematic data since different scores were used and reliability was low. More discussion will be provided later in this chapter as Rorschach applications in evaluation of personality expanded (see also Buchanan, 1997).
Personality evaluation research and theoretical activity had expanded substantially in the United States by the 1930s. G. B. Watson (1932) provided an extensive review of psychological tests that were available to assess character, and J. B. Maller (1934) conducted a comprehensive review of testing techniques and objective studies of character and personality. Both Watson’s and Maller’s reviews show an extensive array of psychological tests or strategies, mostly focusing upon single dimensions that were published or researched during that period. Maller, for example, noted “there is a demand for measures of the broad and most crucial aspects of character and personality and a tendency to use questionnaires and personality inventories of dubious validity for this purpose” (p. 501). A number of research studies focused upon character and personality tests, for example, analyzing the nature of pathological lying, using perseveration testing that involved several types of shifts of attention, or research that utilized dart throwing for measuring aggressiveness, stubbornness, and other aspects of personality. Subjective diaries and reports were studied as a means of developing ratings on emotional adjustment, and humor was studied by using jokes to characterize individual differences in humor and the relationship between humor and certain personality factors. A broad range of subjects was incorporated in the evaluations to examine personality adjustment, for example, disabled individuals, delinquents, college students, prisoners, and Native Americans, among others. A number of single-dimension measures included the following examples: an adjustment questionnaire (Loofbourow & Keys, 1933); adjustment inventory (Bell, 1934); hyperactivity by Sylvester (1933); personality adjustments of high school pupils by Symonds (1933); and personality to academic aptitude and achievement by Stagner (1933).
During the 1930s the multiscale personality measure, the Bernreuter Personality Inventory (Bernreuter, 1931, 1933a, 1933b), emerged and was widely used as a measure of multiple personality dimensions: neurotic tendency, self-sufficiency, and dominance–submission, introversion–extroversion, self- consciousness, and solitariness. The Bernreuter, although somewhat controversial in its development, was influential in subsequent research and personality evaluations. The 125-item Bernreuter scale was constructed by incorporating several existing personality scales, after which the author was threatened with copyright infringement by one of the test authors, Gordon Allport (see discussions by Gibby & Zickar, 2008; Parker, 1991). The Bernreuter scales were also found to be highly intercorrelated and of less value in multiscale instruments. In his review of personality inventories Goldberg (1971) pointed out that “Bernreuter’s four scales proved to be at least moderately reliable and to correlate highly with each of the original scales they were meant to replace. Unfortunately, they also turned out to be intercorrelated so highly” (p. 304). Another personality measure, the Humm–Wadsworth temperament scale (Humm & Wadsworth, 1934), based largely upon Rosanoff’s (1920) theory of personality and measuring physiological and genetic factors, but also validated empirically, was also used extensively during this time primarily to assess personality factors in personnel settings (Humm & Wadsworth, 1941). This inventory consists of seven measures of temperament or disposition included in one test-form of 318 items. These include normal, hysteroid, manic, depressive, autistic, paranoid, and epileptoid. Research was conducted to determine the agreement found between the diagnoses arrived at by the Humm–Wadsworth temperament scale and by psychiatric examination.
In addition to his contribution to personality assessment methodology, Allport developed a theory of personality that ran contrary to the psychoanalytic theory of Freud and the behaviorist approach by Watson. Allport’s (1937) theory was based upon the characteristics or traits of the individuals; that is, their personal dispositions and behavior toward others.
In 1935, Christiana Morgan and Henry Murray published a different but highly effective personality evaluation instrument that gained wide acceptance and use, the Thematic Apperception Test, or TAT (Morgan & Murray, 1935; Murray, 1938). The TAT is a projective test in which the client is provided with a number of pictures and asked to construct an imaginary story on the basis of each, including the following: what has led up to the event shown, what is happening at the moment, what the characters are feeling and thinking, and what the outcome of the story was. The practitioner develops hypotheses about the client’s problems and personality based on the stories. Although the testing procedures can be more time consuming for use in many clinical evaluations, the information provided in the results can be valuable in understanding the client’s problems and motivation. The results suggest that the test is an effective means of examining a person’s unrecognized fantasies (see Murray, 1943a). Along with his extensive contribution to the assessment of personality, Murray also developed a theory of personality that was widely followed throughout his long career (see Murray, 1938). Murray’s theory of personality was based upon understanding the motives, presses, and needs of the individual.
Harry G. Armstrong (1939) in his classic book Principles and Practices of Aviation Medicine discusses psychological factors, including stress and fatigue, in flying that could be a disadvantage to aviation. He introduced a psychological disorder, aeroneurosis, described as “functional disorder occurring in professional aviators, characterized by gastric distress, nervous irritability, fatigue of the higher voluntary mental centers, insomnia and increased motor activity” (p. 453). Armstrong discussed the importance of personality evaluation in aviation and noted that there are few occupations that so frequently subject those engaged to such marked subjective and objective shocks as does aviation. He discussed the importance of early detection of mental health problems and preventing pilots with problems from flying.
In 1939, Starke Hathaway published an article on the assessment of personality in which he used both the Bernreuter and the Humm–Wadsworth inventories to evaluate personality characteristics of individuals who were considered to be “psychopathic inferiors,” the term used to describe antisocial behavior at that time. Hathaway (1939) pointed out,
The subjective recognition of these individuals is often easy, but the use of the neurotic inventory provides a clearer description and a more definite method of differentiation. These inventories, of which the Bernreuter Personality Inventory is a well-known representative, allow the subject to mark himself on a group of symptoms which are commonly observed psychiatrically in neurotic or emotionally unstable persons.
(p. 113)

Hathaway’s analysis showed that the existing measures were insufficient for describing the personality characteristics and concluded that “it is indicated that it is feasible to develop a better scale for selecting these persons who are characterized by this type of score and who are psychopathic inferiors” (p. 117), and noted that he (and John Charnley McKinley) hoped to develop an instrument that could “do away with some of the difficulties met with in attempting to use the existing inventories in the clinic” (p. 117).
In 1940, Hathaway and McKinley concluded from their clinical work and research that there was an important need to have a multiconstruct personality inventory that addressed the major mental health problems they encountered in their practice. More importantly, the personality instrument needed to be empirically verified to assure scale validity. They constructed the scales for the MMPI through item selection, which they considered to address specific mental health problems, but kept only items that actually discriminated the classified group from a sample of normal individuals, people who were not in treatment or experiencing mental health problems (see Buchanan, 1997). For example, these measures illustrate the personality problems measured by the MMPI: the Hypochondriasis scale, or Hs scale, was developed to provide an assessment of patients in mental health settings who present with somatic problems (McKinley & Hathaway, 1940); the Depression or Scale 2 (D) of the MMPI was developed as a means of assessing depressed mood or clinical depression (Hathaway & McKinley, 1940a, 1940b); and the Psychopathic Deviate scale, or Pd, addresses characteristics of antisocial behavior, including rebellious actions toward authority figures, stormy family relationships, and acting-out behavior (McKinley & Hathaway, 1944). The MMPI came to be widely used as a personality assessment instrument during World War II and in the decades that followed. More information will be provided later in this chapter to discuss the MMPI as it evolved.

Advancements in Assessment during World War II
In 1941 when the United States entered the war, personality assessment in screening for military personnel made substantial contributions to the war effort. A number of personality screening programs were implemented to assure that placements of military personnel in key, high-risk positions were made by eliminating candidates with mental health problems. One of the most extensive screening programs involved the project for the selection of Special Forces personnel for military duty in the Office of Strategic Services, or OSS, a predecessor to the current Central Intelligence Agency program. The psychologists in this program conducted extensive psychological evaluations of agents who were to be assigned to secret overseas missions. The program, supervised by the psychologist Henry Murray (one of the authors of the TAT), evaluated over 5,500 candidates for special duty assignment. The psychological assessment staff employed over a hundred different psychological tests and a number of specifically designed procedures to include in the evaluations, such as the TAT, the Rorschach, and word association tests (Murray & MacKinnon, 1946). The OSS assessment program was made public when the project was declassified after the war ended (Office of Strategic Services Assessment Staff, 1948). The lasting contribution of the OSS assessment program as a pioneering effort in personality assessment was further acknowledged in an article summarizing the project by Leonard Handler (2001).
Another interesting assessment program aimed at understanding the enemy during the war was designed to develop a personality evaluation of the leadership, particularly Adolf Hitler, and understanding the “character” of the German people involved in the war, for example, see Murray, 1943b. Although the program was somewhat conflicted in approach and goals, and several collaborators withdrew from the project because of the uncertain scope and direction, there was substantial information developed that led to effective war efforts such as propaganda and postwar planning, and two participants in the personality assessment program published psychological profiles of Hitler (Hoffman, 1992; Langer, 1972). See the discussion by Hoffman (1992) for a detailed analysis of the various programs.
The American military also implemented a program for evaluating potential pilots for the US Army Air Corps in which tests like the MMPI were used in evaluating personnel for pilot positions. Harold Abramson (1945) conducted research showing the value of using the MMPI in personnel selection in the military. He examined the combined use of several of the MMPI clinical scales in order to make predictions as to adjustment in United States Navy aviation cadets and found that these scales were valuable in classification of personality problems. The MMPI was further utilized as a measuring instrument with US Naval Cadets, who were correctly categorized into pass and fail categories using the MMPI scales (Melton, 1955). Fulkerson, Freud, and Raynor (1958) conducted an important study on test defensiveness in personnel screening. They found that interpretations of the MMPI using standard norms required supplementation or modification in order to better assess the personality of military pilots who tended to appear more defensive on the MMPI K scale and more prone to conversion symptoms (Hy), a tendency to report symptoms of hypomania (Ma), and were reporting that they were more extroverted because of their low scores on the Si scale. L. Sherman Jennings (1949) conducted an evaluation on aviation personnel who were experiencing anxiety or combat stress as a result of flying missions in Europe in World War II. They conducted psychological evaluations and administered the MMPI to over five hundred men from flight crews, some of whom were experiencing stress-related problems, and a control sample of crewmembers not experiencing problems. They found that the MMPI provided valuable information that needed to be followed up in further evaluations. These research findings by Fulkerson and colleagues were highly useful as the MMPI came to be used extensively in pilot assessment in both the military and airline pilot assessment (see Voes, Bair, & Ambler, 1957; and Butcher, Front, & Ones, 2018).
Other applications of the MMPI in assessment of military personnel during this period were conducted in different settings as well. For example, Blair (1950) conducted an extensive personality evaluation among Canadian military personnel who were incarcerated as a result of disciplinary problems compared with military personnel who were nonoffenders during 1948. He found that the MMPI was highly effective at differentiating the offenders from nonoffenders. The MMPI Pd and Ma scales (measuring antisocial behavior, impulsivity, tendency to violate rules and regulations) differentiated the two groups.
In 1946, Albert Ellis conducted an extensive and highly critical review of a large number of personality questionnaires that had been developed over the previous decades. Ellis (1946) summarized his conclusions about the use of the MMPI in a positive manner because of the administrative format and validity results as
Most individual administrations have been done with one test, the Minnesota Multiphasic, which was standardized on a decidedly clinical and objective, rather than the more usual subjective, basis and which, in consequence, may possibly be a superior questionnaire.
(p. 423)


Post–World War II Development and Expansion of Assessment Methods
Personality inventories were widely used after World War II. The MMPI was the most frequently used inventory across a number of settings such as clinical, forensic, and personnel screening (see Buchanan, 1997; Butcher, Hass et al., 2015). However, in the 1960s, personality assessment came under a great deal of public scrutiny and criticism, which culminated in a number of antitesting arguments that eventually led to hearings by the US Congress into the appropriateness of using tests like the MMPI in evaluating people (see discussions by Amrine, 1965; Buchanan, 2002; Gross, 1962). These discussions centered around concerns over invasion of privacy and testing consent by clients. A number of psychological tests, especially the MMPI, became the center of critical attention. Psychologists, particularly through the support of the American Psychological Association, were able to defend the science underlying assessment and avoided having extensive forms of public accountability imposed. The Congressional investigations did not find a widespread misuse of the MMPI or find a widespread invasion of privacy by the use of tests given to thousands of applicants for government positions, such as Peace Corps applicants. This controversy prompted the implementation of some regulation of test use but resulted in the general understanding that psychological testing was an important area of practice that should be maintained.
In addition, during the 1960s major changes in the field of clinical psychology resulted in some decline in personality assessment in clinical practice (see discussion by Weiner & Greene, 2017). The rapid growth of behavioral therapy along with major influential criticisms of personality assessment (Mischel, 1968) resulted in a shrinkage of test users. However, by the 1970s and 1980s expanded interest in personality assessment returned.
By the 1970s there was a great deal of discussion about the need for revision of the MMPI, and a project was undertaken to revise the item pool and develop a new and more representative normative population. Prior to launching the project a public professional conference was held in which several MMPI experts provided their perspectives and recommendations (Butcher, 1969). Several years later, after follow-up research was conducted, James Butcher, John Graham, and W. Grant Dahlstrom conducted a restandardization program that resulted in the publication of MMPI-2 in 1989 (Butcher, Dahlstrom et al., 1989, updated in Butcher, Graham, Ben-Porath et. al., 2001). The MMPI-2 was developed to keep the original clinical scales as intact as possible in terms of item membership, but some items from the pool were rewritten, and some items that were outdated or not used in the test were dropped. Some new items were included in the test in order to broaden the range of item content to address problems that were not addressed in the original item construction. An extensive new set of norms was collected across several regions of the United States in order to update them. Some additional scales, for example the MMPI-2 content scales, were constructed in order to address content themes and problem areas not included in the original MMPI (Butcher, Graham et al., 1990).
In the late 1960s and during the 1970s a number of computer interpretation systems for the MMPI were developed to assist the practitioner in summarizing the test results (Rome et al., 1962). Computer-based assessment became a central aspect of clinical psychology practice, and any new instrument that is published incorporates this feature of test interpretation for practitioners’ use. Computer-based assessment with the MMPI-2 has also been expanded to international settings (Butcher, Berah et al., 1998).
Several other personality questionnaires, taking a different approach than the MMPI, were developed in the 1970s and 1980s to address clinical problems. Two of the most widely used of these measures, the Millon Clinical Multiaxial Inventory (MCMI) and the Personality Assessment Inventory (PAI), have successfully obtained a user following. In 1977, Theodore Millon developed the MCMI (see Millon 1977) to assess personality problems in individuals undergoing psychotherapy. Millon based his test development strategy upon his theory of psychopathology. The item development approach he took was a rational strategy and his original normative samples were patients in psychotherapy rather than a sample of normal individuals. The MCMI largely addressed the Diagnostic and Statistical Manual of Mental Disorders (DSM) Axis II dimensions of personality rather than symptom disorders on AXIS I of DSM that are addressed by other more general measures. However, the revised version, MCMI-III, contains a number of scales that are specific to DSM-IV-TR Axis I disorders (e.g., alcohol dependence, bipolar manic, major depression, dysthymia, somatoform disorder, and drug dependence). Leslie Morey developed the Personality Assessment Inventory (PAI) in 1991. This assessment instrument is similar to the MMPI and addresses major clinical disorders, such as depression and personality disorders (Morey 1991). Recent surveys of personality assessment instruments have compared the use of the PAI with other instruments like the MMPI-2 (Mihura, Roy & Graceffo, 2016; Wright et al., 2016). Mihura et al. (2016) found that almost all graduate training programs have continued to teach the MMPI–2 (90 percent), and the PAI was taught in 70 percent of programs. Wright et al. (2016) found that the PAI was used by 37.9 percent of practicing psychologists, while the MMPI-2 was used by 77.7 percent.
The trait-based personality theory approach initiated by Allport was further defined and researched using the statistical procedure, factor-analysis, by R. B. Cattell, Cattell, and Cattell (1949), R. B. Cattell (1947), and Cattell, Eber, and Tatsuoka (1970). They refined the trait approach by grouping similar traits into common categories. Another widely used personality inventory designed to address the five-factor model of personality (the NEO-PI) was designed and published by Costa and McCrae in 1985 and revised in 1991 (see Costa & McCrae, 2009). The NEO-PI-R addresses personality characteristics of neuroticism, extraversion, openness, agreeableness, and conscientiousness. Other specifically focused personality measures addressing personality disorders are also available. A number of personality scales have been devised to address more specific problems, such as anxiety (Spielberger, Gorsuch & Lushene, 1972), depression (A. T. Beck, 1973, Hamilton, 1960), and psychopathic behavior (Hare, 2003).
In the years following WWII the Rorschach continued to be widely used by practitioners even though multiple scoring and interpretation systems, such as the Beck, Klopfer, and Hertz systems (Hertz, 1938), continued to compete for users. In spite of its broad use and acceptance by practitioners, the Rorschach inkblot test has had its critical challenges (Buchanan, 1997) and lost many users as a result of problems with interpretation and acceptability in the assessment field. In the 1970s, John Exner (1974) attempted to resolve the problem of inconsistency by standardizing the Rorschach method in a conceptually reasonable and psychometrically acceptable manner. The Exner system, referred to as the Comprehensive System (CS), came to be the standard method for administering, scoring, and interpreting the Rorschach in the United States and other countries for many years (Shaffer, Erdberg, & Meyer, 2007). Exner also followed the expanding application of computer-based personality assessment systems that were widely used for inventories like the MMPI and developed a computer interpretation program in the 1980s to aid the practitioner in summarizing the client’s responses. The computer program would summarize the responses and generate complex scores and highlight significant deviations from statistical norms. The computer program would also produce an interpretive report of pertinent hypotheses related to the client’s responses.

Contemporary Assessment Controversies
In this final section, a brief contemporary view of the two most prominent personality assessment techniques is provided. As usual, history is evolving and the future of assessment is, once again, in a state of flux. The two most widely used assessment instruments for many years, the MMPI-2 and the Rorschach, have been central techniques in psychological assessment and have recently undergone substantial controversial modifications. As we all know, it is difficult to accurately predict the future, but consideration of these modifications and directions can be valuable as we go forward.
The MMPI-2
Change or new approaches to assessment do not always assure improvement and may result in user confusion. Modification of assessment approaches can result in loss of information and less effective instruments. Adams (2000) pointed out:
At the heart of the problem of psychologist acceptance of test revisions often lies the question of what constitutes a change in a test and what scientific, normative, and interpretative steps must be taken to permit the test to be redeployed with confidence. This is a central conflict in neuropsychological test revision, wherein one position holds that even small changes in test stimuli or procedure require recalibration and significant revalidation of a test if the results are to be defensible. The contrasting view is that changes in testing method are important, but subordinate to, the general testing process leading to the essential psychologist’s evaluation of the adaptive ability in question. Test revisions are usually quite traumatic to those holding the first view, regardless of the relative success of the process. Adherents to the latter viewpoint are usually slower to see flaws or interpretative pitfalls that arise from procedural or methodological causes.
(pp. 284–285)

In 1969, when the revision of the MMPI was being considered and discussed at the MMPI conference, David Campbell (1972) (who worked for several years revising the Strong Vocational Interest Blank, or SVIB) provided the following overview suggestions to consider in revising a widely used psychological test:
There are three main obstacles facing those who would revise the MMPI. The first is technical ignorance; there is not enough solid data available to make wise decisions about how the test should be changed. The second is user acceptance. If the test is revised drastically, most practitioners will continue to use the old form. The third will be making the practical arrangements to carry out the work which mainly means securing the necessary funds and giving someone enough authority to make the decisions.
(p. 118)


The MMPI-2 and the MMPI-2-RF
The MMPI revision project took about eight years of developmental work and data collection of a large normative sample to complete the MMPI-2 in 1989 (Butcher, Dahlstrom et al., 1989) after the test publisher followed the earlier recommendations that the test needed updating. A number of clinical validation studies supporting the revision were published. The MMPI-2 was well accepted by the practitioner community and within a year over 90 percent of MMPI users had changed to the MMPI-2.
In 2003, the MMPI publisher released a highly modified version of the MMPI clinical scales, the RC scales that were used as the core measures for the MMPI-2 Restructured Form (MMPI-2-RF) – not, however, as a replacement for the MMPI-2 as noted in the Restructured Scale test manual: “The RC scales were designed to preserve the important descriptive properties of the existing MMPI-2 Clinical Scales while enhancing their distinctiveness” (Tellegen et al., 2003, p. 1). The RC scales were controversial and highly criticized by a number of researchers (see Ranson et al., 2009) after their publication.
The MMPI-2-RF was published in 2008 and advertised as a “new standard” (Ben-Porath & Tellegen, 2008; Tellegen & Ben-Porath, 2008) without a broader discussion of how and or why the modifications were needed. It was, however, not a revision of MMPI-2 scales but the publication of a new test that used only 60 percent of the MMPI-2 items. The authors did not collect new norms but used the normative population data set collected by Butcher, Graham, and Dahlstrom in the 1980s. The MMPI-2-RF developers used essentially new scales, some of which (the Restructured Scales by Tellegen et al., 2003) were not accepted by many psychological assessment researchers.
Several problems with the core scales of the MMPI-2-RF were highlighted in the published literature. Most of the other scales in the MMPI-2-RF were new measures that had not been externally researched or made available to the public; for example, some scales with low reliability such as the helplessness or HLP scale (five items) was only .39 for men and .50 for women in the normative sample; the behavior-restricting fears or BRF scale (nine items) had reliability coefficients of only .44 for men and .49 for women, and scale suicidal/death ideation, or SUI, (five items) had correlations of only .41 for men and .34 for women (Tellegen & Ben-Porath, 2008). Emons, Siltsma and Meijer (2007) pointed out the psychometric weaknesses of short scales. Yet, many of the new scales on the MMPI-2-RF are very short, four or six items. Tellegen and Ben-Porath reported that some of the new MMPI-2-RF scales had low reliability (Tellegen & Ben-Porath, 2008).
A number of researchers have also reported a lower sensitivity in assessing mental health problems for the RC scales than the MMPI-2 clinical scales, thus they fail to detect important clinical problems (see discussion in Butcher, Hass et al., 2015). Another reason the MMPI-2-RF is unacceptable to many psychologists is its reliance upon a validity scale, the Fake Bad Scale (now called Symptom Validity Scale), to assess clients (Friedman et al., 2015) that is biased against the disabled and women.
After almost ten years of being available to the public the MMPI-2-RF has not replaced the MMPI-2. The MMPI-2 is still a widely used and accepted personality assessment instrument that a majority of practitioners rely upon (see Williams & Lally, 2017; Friedman & Nichols, 2017; Lally & Williams, 2017). Lally and Williams (2017), in a study of sales data for the MMPI-2 and MMPI-2-RF, found that even with the extensive marketing campaign by the publisher the data show that the MMPI-2 outsells the MMPI-2-RF by 61 percent to 39 percent. Friedman and Nichols (2017) pointed out that “the MMPI-2-RF was less an evolution than a new creation, with the original empirical, contrasted groups, scale construction strategy abandoned in favor of a factor-analytic construction strategy, one directed in part by a model of mood (D. Watson & Tellegen, 1985), the credentials of which remain much in question.”

The Rorschach
Over time the Exner system was widely criticized as a result of a number of problems in the system and the normative population (Garb et al., 2005). One important criticism involves questions about the test’s reliability and validity. In addition, the Exner norms for the Rorschach system have been criticized as characterizing normal individuals as having emotional problems (Shaffer, Erdberg, & Haroian, 1999) and overpathologizing test takers by incorrectly identifying a large number of nonpatients as being psychologically disturbed (Wood et al., 2001). This situation is considered to result in excessive false positives. Other critics have asserted that the Rorschach test should not be used in forensic cases and that Rorschach testimony will not be accepted into evidence in the courtroom (Grove et al., 2002). However, this criticism has been addressed by a study of court records that indicate that Rorschach testimony is almost always accepted in the courtroom. Over a fifty-year period between 1945 and 1995, Rorschach testimony was presented to a US federal, state, or military court of appeals in a total of 247 cases, and this testimony was accepted into evidence without challenge in 90 percent of these cases (Meloy, Hansen, & Weiner, 1997). Meloy (2008) noted that between 1996 and 2005, there were 150 appellate cases involving Rorschach testimony. Another recent controversy has emerged with the Rorschach that could have a negative impact on clinical use of the test: the entire set of ten inkblots has been available on the Wikipedia website along with a listing of possible responses to the test (Cohen 2009). Although efforts have been made to have the picture of the blots removed from the site, they have not been successful because the copyright for the test has expired and the pictures are considered to be in the public domain.
The Exner CS has lost users and followers over the past twenty years as a result of the amount of time the Rorschach takes to administer and process the results; complex projective tests require more clinical time and cost in today’s clinical practice. The current version of the CS by John Exner and Irving Weiner (2001), now referred to as the Rorschach Interpretation Assistance Program (RIAPS), is still accepted as a valuable technique by many psychologists today (Weiner & Greene, 2017). After John Exner’s death in 2006, the scoring/interpretive system remained in ownership by his family, who chose to keep the CS as it was at the time and did not allow revisions or modifications. Several Rorschach experts thought that considerable changes needed to be made to the interpretive material and developed a new scoring and interpretive program for the Rorschach to resolve the issues with the Exner system. Thus, the widely used Rorschach interpretation program, the Exner CS, has come under strong competition with a new instrument, the Rorschach Performance Assessment System (R-PAS). The R-PAS is an attempt to ground the Rorschach in evidence-based data, improve its normative system, integrate international research into the system, and reduce the examiner variability problem by using established scoring procedures. The R-PAS was developed by Gregory Meyer, Donald Viglione, Joni Mihura, Robert Erard, and Philip Erdberg in 2011 (Meyer & Eblin, 2012; Meyer et al., 2011) and has been viewed as a more research-based interpretation program for the Rorschach inkblots, although many loyal followers of the Exner system continue to use that system.


Summary
This chapter highlights a number of important historical contributions to understanding personality and various effective means for assessing important behavioral characteristics and persistent personality traits underlying behavior. Important theoretical viewpoints that attempt to explain the diversity of characteristics that have been found to occur in people are described. Available resources in ancient manuscripts have provided clues as to how scholars viewed and described the personality styles and behaviors they observed. There have, of course, also been some false steps in understanding personality that are worthy of notation. For example, extensive attacks upon people (many with mental health problems) as witches was prominent in medieval times, and in the nineteenth century the popular trend of phrenology – the theory that there was a means of deriving information about a person’s character by examining their head size and shape – detracted from more scientific pursuits for a time.
The modern era of personality assessment began in late-nineteenth-century Europe. The view that human character could be successfully studied through careful observation and experimentation, and suggested research approaches for personality-based observations that could be organized and standardized emerged. In the early years of the twentieth century a number of efforts to understand personality and cognitive processes were initiated, and early efforts to evaluate personality can be found in the work of several pioneer psychologists and psychiatrists in their efforts to understand and treat mental disorders. Prior to World War I, some governments developed ideas about important attributes that needed to be considered for applicants for military pilot training in order to understand personality qualities needed for the job, although there was little in the way of standardized assessment techniques for personality assessment.
Two major assessment approaches began during and shortly after World War I: the publication of the first self-report personality questionnaire for addressing symptoms of maladjustment, and the development of projective techniques like the Rorschach inkblot test for personality appraisal (some experts prefer the name stimulus attribution test rather than projective test; see Bornstein, 2007). This chapter provides information about the need for understanding personality in screening military personnel during World War II – projects that were highly influential in personality assessment developments after the war. A broad range of new techniques and personality tests are described.
In recent history, some contemporary controversies in personality evaluation methods are occurring with two of the most widely used measures, the Rorschach and the MMPI instruments. These controversies are described, including concerns about the Exner Comprehensive System for the Rorschach and the last ten years of changes to the MMPI-2, including the introduction the Restructured Clinical (RC) Scales, the adoption of the Fake Bad Scale into the instrument, and the release of the MMPI-2 Restructured Form (MMPI-2-RF). The impact of these recent efforts will likely define in which directions future personality assessment will go.
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In 1919, a student who was suffering from insomnia and depression consulted Frithiof Lennmalm, the Swedish neurologist and “nerve doctor.” The young man told Lennmalm that when he was sixteen he had indirectly caused the death of his best friend. Even though the death of his friend was an accident, the student was tormented by feelings of grief and guilt. His worried mother sent two letters to Lennmalm, writing that the death of her son’s friend totally changed her son’s mental disposition: The hitherto cheerful boy with an “even temperament” was transformed into a nervous wreck who could not sleep. Now, years after the incident, he had finally been able to regain his composure, so much so that he was engaged to a young woman. He was also studying. The mother wanted to ask for Lennmalm’s advice, especially with regard to her son’s career; according to her, he was a bright young man, but she wondered whether he could stand the strain of intellectual work. Lennmalm sent an encouraging reply to the mother, and gave the diagnosis “nervousness” to her son (Pietikainen, 2007, p. 264).
A century ago, countless men and women received similar diagnoses to that of this Swedish student. In most cases, their mental suffering was considered authentic, but their symptoms did not suggest a more serious mental illness. They may have been nervous, depressed, and distressed, and they may have thought that their lives were miserable, but they were not regarded as insane or psychotic. In the medical language of the early twentieth century, people like this guilt-ridden student suffered from “functional nervous disorders.” These conditions differed from organic disorders, such as neurosyphilis or Parkinson’s disease, in that there was no organic or anatomic lesion to be found in the nervous system of the patient. They also differed from severe mental disorders, such as dementia praecox (schizophrenia) or manic-depressive insanity, in that the nervously ill had insight into their own condition and they were able to see the difference between their own subjective ideas and objective reality. In other words, they were not considered psychotic.
The differentiation between everyday neuroses and severe mental disorders or psychoses played an all-important role in twentieth-century mental medicine in Europe and North America (Pietikainen, 2015). In their milder forms, neuroses were deemed equivalent to the common cold, while psychoses were heavily stigmatizing and incapacitating mental disturbances. What was common to both neuroses and psychoses was that they indicated an abnormal state of mind. During the past 150 years, psychiatrists and psychologists have detected a wide array of mental and behavioral abnormalities in humans, ranging from hysteria, neurosis, and mental deficiency (“feeblemindedness”), to psychopathy, sexual perversions, alcoholism, and criminality.
In this chapter, I will examine the early phase of the modern history of abnormal psychology in the Western cultural sphere: “modern” referring to the period between the late nineteenth and late twentieth century. First, I will discuss the idea and term of abnormality and its conceptual relations with “deviance” and “maladjustment.” Then I will outline the early history of the “psychopathological” studies on abnormality, focusing on the key-figures such as Pierre Janet, Sigmund Freud, and Carl Gustav Jung. From these pioneers I will move on to discuss, first, experimental neuroses and, then, psychopathy, perhaps the most widely known – and most sinister – form of maladjustment and abnormality. To conclude, I will take a quick look at the most recent trends in abnormal psychology.
The inevitable question we need to address when we start to discuss the psychology of abnormality is: What is abnormality? Or, to put it in other words, what is the difference between normal and abnormal behavior, and a normal and abnormal psyche?
Abnormality, Deviance, and Maladjustment
It is a hopeless endeavour to give a universal, timeless definition of abnormality, because such definitions perforce depend on the prevailing norms and rules of proper conduct in a given society at a given time. As societies change, so do the norms and rules that govern the behavior of people. Thus, the concepts of “normality” and “abnormality” are moving targets, as it were. We could try to define these terms by reference to the contemporary understanding of what is considered normal and abnormal, but it would be quite unhelpful if we tried – as this chapter does – to examine the experts’ views on abnormalities in late nineteenth- and early twentieth-century Europe and North America. Things change, and some abnormalities of the past have become normalities of today; obvious examples are homosexuality, masturbation, and women’s autonomy over their lives, including their bodies and careers.
One solution to the problem of definition is to see abnormality in terms of statistical infrequency. In this definition, a behavior or a faculty that is statistically rare is called abnormal. For instance, if someone has an above- or below-average IQ, he or she is abnormal. Following this statistical logic, Bill Clinton, the former president of the United States, whose IQ has been estimated to be 156, is abnormal, and so is Usain Bolt, who is an abnormally fast runner. For our purposes, a more fruitful definition of abnormality is related to the idea of deviance (Weitzer, 2001). In this definition, the behavior of individuals who deviate from society’s norms and rules can be called abnormal. In some forms of deviance, there is very little cultural variety. For example, murder, rape, and robbery are typically considered to be violations of society’s norms and rules across the world, therefore such behavior is more or less universally deviant. On the other hand, homosexuality is no longer a pathological or criminal deviance in the majority of Western societies, but in some countries and cultures it is still a crime or an illness – that is, an abnormality that is regarded as problematic. In traditional societies, atheism can be interpreted as a mental disorder (abnormality) (Brinkmann, 2016, p. 13), while in secular societies, for example, in Northern Europe, China, and Japan, atheism is normal. Furthermore, at present, sexual harassment is rapidly moving from the sphere of (relative) normality to that of problematic abnormality.
Therefore, there are (at least) three distinct ways to understand normality and abnormality. One is medical: the ideal, “normal” state equals a lack of physical or mental illness in the individual. Another is social: various forms of social deviances, such as criminality or avoidance of work (“work shyness”), constitute abnormality in the society. Lastly, a typical form of statistical normal is intelligence testing, which is based on the normal distribution of population.
What was typical in most countries in the twentieth-century Western hemisphere was that psychological abnormalities were discussed in terms of adjustment and maladjustment. The idea of adjustment refers to an active effort by policy-makers and experts to control and manage the process and direction of social development in industrial society. During the twentieth century, successful individual adjustment of humans to their environment was defined in the context of labour – complying with laws and by following social norms. Psychology and psychiatry represented what the historian Jan Goldstein (1994) has called a “machine for the production of selfhood”: accumulating knowledge about human behavior and social organization could, and should, be used to steer society and shape citizens to conform to the demands of the modern industrial world (p. 321).
Psychology and psychiatry borrowed the concept of “adaptation” from Darwinian biology and Spencerian biosociology and, in the early twentieth century, it began to be called “adjustment” (on the impact of evolutionism on psychology, see Smith, 2013, pp. 51–67). In general terms, this new concept was defined functionally as the human capacity to learn and to rearrange social relations in response to changing circumstances. The concept of adjustment became intrinsic in the idea of rational, apparently apolitical, designing of a society in which everyone would become economically and socially useful, or at least not harmful to society. The normative idea of adjustment implied that citizens should learn to be active and industrious in the labour market, which in turn required an efficient educational system, health care, social policy, and other institutional solutions to minimize social ills, such as mental illness, antisociality, and criminality (Pietikainen & Clark, 2017).
The idea of maladjustment, by contrast, referred to impaired social functioning. Its various meanings were attached to the context-specific evaluations of behavior and conduct in terms of right and wrong, normal and abnormal, healthy and pathological. Thus, “worry” and “nervousness” could be seen as relatively mild “nonadjustive responses” to environmental demands and conflicts, whereas more serious reactions might lead to near-psychotic or psychotic conditions. In between these two poles, instances of maladjustment included inordinate fatigue, truancy, juvenile delinquency, criminality, substance abuse, and sexual “excesses” (see Shaffer & Shoben, 1956, pp. 273–275). Political radicalism and workplace protests could also be seen as indicators of maladjustment (Leary, 1928, p. 335; Groves & Blanchard, 1930, p. 267). There were also congenital or constitutional forms of social malfunctioning, the two primary ones being “feeblemindedness” and constitutional psychopathy. Psychology promised a science-based solution for the maladjustment attributed to uncertainty and unpredictability resulting from a rapidly changing society that set new demands on individuals. Quite naturally, the promise of a smooth adjustment of individuals to their assigned social roles was a desirable goal for policy-makers – and even an attainable one, if political and social leaders were open to the suggestions given by behavior experts.
If you so much as glance at books written by American psychologists between 1910 and circa 1970, you are bound to come across the terms “adjustment” and “maladjustment” – they were all over the place, as it were. During the twentieth century, at least in the United States and Northern Europe, the idea of adjustment was a sort of sociotechnological acid that cut deep into the fabric of the most fundamental beliefs about human social behavior and ideal citizenship, including the idea of abnormality.
In the following sections, I will move to the abnormalities themselves, starting with the archetypal mental malady that designated much of what was deemed to be abnormal and deviant in the nineteenth-century Western world: hysteria.

Early Psychopathological Studies on Abnormality: Hysteria
Hysteria had been known since antiquity as a female malady caused by the restless movements of the womb inside the body – the wandering womb or migratory uterus (the Greek word hystera means “womb”) (Micale, 1995; Gilman et al., 1993). During the second half of the nineteenth century, hysteria was conceptualized as a neurosis. Its illness profile was now shaped by the discovery of the process of ovulation, hypnotism as a tool to uncover the hidden depths of this malady, as well as the psychopathological idea of the “hysterical constitution” that laid stress on negative character traits, such as eccentricity, impulsiveness, and hypersexuality. The fact that these negative traits of the hysterical constitution were usually attributed to women contributed to the revival of the ancient notion that hysteria was a female malady.
The meteoric rise of hysteria as a diagnosis was largely an achievement of the French clinical neurologist Jean-Martin Charcot (1825–1893), the “Napoleon of the neuroses” (Goetz, Bonduelle, & Gelfand, 1995). A chair in nervous diseases at the University of Paris was created in 1882 especially for Charcot; it was the first chair in neurology in the world. Also of paradigmatic importance for the future development of abnormal psychology was the opening of the first outpatient clinic at the large Salpêtrière hospital in 1879. The hospital housed female patients only, and Charcot was its chief physician. Neurological and psychiatric outpatient clinics (or, polyclinics) started to be established across Europe at the turn of the twentieth century, and many patients at these clinics suffered from milder mental afflictions. This made hysteria and other forms of neurosis very visible illnesses to physicians.
Charcot conceptualized hysteria as a physical dysfunction of the central nervous system, which made the illness comparable to other neurological diseases, such as epilepsy, paralysis agitans (Parkinson’s disease), and general paresis of the insane (i.e., neurosyphilis). He saw hysteria as constitutional and degenerative, a pathological result of both inheritance and environmental factors, such as physical or emotional shock. To demonstrate the nature of this Protean illness, he took full advantage of the extensive population of hysterical women in the wards at the Salpêtrière (Hustvedt, 2011). He presented his “cases” in the lectures to large audiences, as well as in his more informal bedside demonstrations to his pupils. This is how the Swedish nerve doctor Axel Munthe (1975), who studied and worked in Paris in the 1880s, described Charcot’s lectures:
The huge amphitheatre was filled to the last place with a multicoloured audience drawn from tout Paris, authors, journalists, leading actors and actresses, fashionable demi-mondaines, all full of morbid curiosity to witness the startling phenomena of hypnotism. … Sharing the fate of all nerve specialists he [Charcot] was surrounded by a bodyguard of neurotic ladies, hero-worshippers at all cost.
(pp. 206, 214)

As an eminent medical authority, Charcot managed to make the study of hypnosis a respectable scientific and medico-clinical activity. His demonstrations of the way he could artificially induce hypnotic fits among his female patients, some of whom became minor celebrities among the public, was spectacular, but not necessarily convincing to the more sceptical physicians. The results of his hypnotic experiments with patients prone to hysteria were categorically denied by Hippolyte Bernheim, professor of internal medicine at the University of Nancy. Bernheim and his colleagues, who comprised what is known as the Nancy School, regarded hysteria as an abnormal psychological reaction that was not “triggered” by hypnosis. They maintained that in specific situations almost anyone could become hysterical, and that the mechanism of hysteria could be accounted for by heightened suggestibility (Pietikainen, 2007, pp. 40–43).
The Nancy School’s direct challenge to the Charcotian doctrine made Charcot’s physiological explanation of hysteria look implausible. By the turn of the twentieth century, the Charcotian approach to hysteria was largely discredited in academic and medical circles, only to make a comeback in France during World War I, when the phenomenon of shell shock made the Charcotian understanding of trauma topical again (Micale, 2001, p. 131). Meanwhile, Bernheim and his colleagues in Nancy were instrumental in launching a new, distinctly psychological approach to psychopathology. I will return to the study of hysteria and its association with trauma later in this chapter. In the next section, I will introduce the other major nervous illness of the late nineteenth century: neurasthenia.

Nervous Weakness as an Illness: Neurasthenia
While Charcot was busy studying hysterics at the Salpêtrière hospital, an American physician, George Beard, published a book on a new type of nervous illness that he called “neurasthenia.” The term means, literally, “weakness of the nerves” (Beard, 1880; see also 1881). Beard’s book catapulted neurasthenia to international recognition almost overnight. Evidently, he was in the right place at the right time when he suggested that neurasthenia was the common origin of a staggering variety of symptoms that signalled profound physical and mental exhaustion. Neurasthenia became a major illness in the larger category of neuroses and a popular diagnosis for almost half a century in the Western world. Compared to hysteria, neurasthenia was regarded as a more “heroic” illness, because it initially afflicted the American business and intellectual classes who worked hard and overtaxed their brain day in day out. Initially, neurasthenics were both paragons and victims of modern life; they represented the vanguard of cultural progress, but they were also victims of a modern, increasingly hectic and nerve-racking urban lifestyle. It was no coincidence that Beard had his office in Manhattan. By the turn of the twentieth century, neurasthenia had become the most widely used diagnosis of milder psychological and somatic suffering in Western medicine (Schuster 2011; Gijswijt-Hofstra & Porter, 2001).
A significant component in psychopathology in general and neurasthenia in particular was sexuality. Beard (1884) devoted a whole book to sexual neurasthenia and claimed that sexual problems, especially impotence, constituted a major factor in nervous illnesses. His book set the tone for the later conceptualizations of the relationship between “weak nerves” and disturbances in the sexual sphere. It was commonplace for practicing doctors to encounter nervous patients with sexual problems. In his study of German neurasthenics, historian Joachim Radkau notes that “the role of sexual frustrations in the patients’ experience of neurasthenia is immense; it is clearly the most important point” (Radkau, 2001, p. 207).
Apparently, “sexual frustrations” were a gender-specific problem; at least, they gave rise to nervous symptoms in men much more often than they did in women. In my sample of Swedish patients who consulted the neurologist Lennmalm in the late nineteenth and early twentieth century, there were fifty-three patients suffering from sexual neurasthenia, and only two of them were women (Pietikainen, 2007, p. 267). In the decades to come, sexuality continued to occupy a central position in the presentation of nervous illnesses. For example, in the early 1950s, American psychologists Abraham Maslow and Béla Mittelmann stated that “disturbances of the sexual function are extremely common and, at one time or another, are present in most psychopathological reactions” (Maslow & Mittelmann, 1951, p. 445).
While men suffered because of sexual frustrations, women suffered because of their gender. First, it was typical for male physicians and other experts to see women as constitutionally incapable of demanding intellectual work, because their nervous system is fragile and prone to breakdown. Secondly, while respectable middle-class women were supposed to be devoid of any biological needs, except for a need to become a mother, the women of the “under-class” became the carriers of forbidden impulses. To use an anachronistic idiom, an overdose of sex, drugs, and rock’n’roll characterized the “asocial” type of lower-class woman who was a slave to her body. The female prostitute, being contagious both medically (venereal diseases) and morally, was the prototype of this type of abnormal woman. “Degenerate” women of the lowest socioeconomic status were diagnosed as psychopaths, mentally abnormal, or inferior. In Sweden, they provided the much-needed clinical material for the eminent psychiatrist Bror Gadelius at the Konradsberg Mental Hospital in Stockholm. Gadelius wrote in a national encyclopaedia in 1914 that it was not uncommon for a woman who suffered from nymphomania to lapse into prostitution, and that for “humanitarian reasons,” it was sometimes necessary to incarcerate the “sick woman” (nymphomaniac) in a mental hospital (Gadelius, 1914, p. 255). This was clearly Gadelius’s way of justifying the dubious practice of forcibly incarcerating socioeconomically disadvantaged women labelled as “mentally disturbed.” Later, in the post-World War II United States, neurasthenia and neurosis came to be associated with suburban housewives whose nervousness was due to their neglect of their husbands (and children) (Maslow & Mittelmann, 1951, p. 445).
In the next section, I will discuss Pierre Janet’s and Sigmund Freud’s pioneering studies on the psychopathology of trauma.

Pierre Janet, Sigmund Freud, and the Origins of Trauma Studies
Pierre Janet (1859–1947) was Charcot’s pupil and developed a new experimental–clinical approach to psychopathology and especially to psychic trauma. He did his pioneering research on hysteria in the late 1880s and 1890s, and in 1902 he became professor of experimental and comparative psychology at the prestigious Collège de France in Paris. He gained a wide international reputation as a gifted researcher in the amorphous field of psychopathology.
In his doctoral thesis, L’automatisme psychologique (1889), Janet published his psychological experiments with nineteen hysterical patients at the hospital in Le Havre. His subsequent work on Charcot’s ward at the Salpêtrière hospital deepened his knowledge of the mechanism of hysteria, which in turn revealed essential aspects in the pathology of memory. His studies of psychological trauma and its manifestations, including “second consciousness” or “double consciousness,” had a strong impact on the development of clinical and experimental psychology. Janet and other French psychopathologists combined physiological and psychological approaches and created a new “psychodynamic” paradigm that recognized the importance of “subconscious” processes to mental phenomena, including memory.
In his studies on hysteria, Janet saw etiological connections between the onset of hysterical symptoms and past traumatic events. At first, he concentrated on the peculiar psychic phenomenon called “dissociation.” He saw hysterical phenomena referring to “total modifications of the personality divided into two successive or simultaneous persons” in the individual, whose consciousness is “dissociated” (Janet, 1907, p. 4). He argued that in hysteria, dissociation was typically the result of an exceedingly unpleasant, or traumatic, event. It could also be induced experimentally, as in hypnosis. Due to a psychic trauma, there are ideas and sensations that are not evident to the normal consciousness. Instead, these ideas can be accessible to the second or alternate consciousness. This means that there are ideas and sensations that are only associated with the second consciousness; they are not assimilated into “normal” consciousness – the affected individual does not have any memory traces of them. This fact in turn means that the second consciousness could think, perceive, and act without the normal personality. The reason for this strange phenomenon is that the normal personality (or, consciousness), having forgotten the traumatic event, is unaware of these activities. The hysterical person has a second consciousness that is autonomous in the sense that it functions (thinks, perceives, and acts) independently of normal consciousness.
Janet also discovered that the hysteric’s alternate consciousness could be provoked by using the method of suggestion. This method of “waking hypnosis” created a “somnambulistic” sleep state in which the hysteric manifests a consciousness that exists simultaneously with the normal consciousness, yet completely outside its awareness. This is because in specific circumstances there occurs a “narrowing of the field of consciousness.” In this narrowed or restricted state, as in artificially induced somnambulism or in a state of hysteria, some of the sense impressions received by the individual do not register with the normal consciousness, but are stored in the subconscious strata of the psyche.
Janet claimed that the reason the primary centre of synthesis – normal consciousness – is unable to register some of the events and ideas occurring in life is often that these experiences were traumatic. Because there was not enough synthesizing force – psychic energy – in the mental apparatus of these individuals, there were no memory traces or engrams of these traumatic events. As a result of amnesia, these events “formed new subconscious personalities or were assimilated to already existing secondary personalities” (Crabtree, 1993, p. 320). To help his tormented patients, Janet used hypnosis to make them believe that the traumatic events had never occurred.
Janet saw the weakness of the synthesizing force as the basic mental abnormality characterizing not only hysteria, but also other disorders such as the “fixed idea” (idée fixe), or psychotic conditions. In psychosis, the second consciousness produced by dissociation manifests itself in hallucinations and delusions. Yet, it was hysteria, more than any other disorder, that was the grand “malady of the personal synthesis” (Janet, 1907, p. 332) and a “disease of the personality” (Janet, 1910, p. 61). He had no doubts about the scientific and cultural importance of hysteria:
I am convinced that in our times, every well-educated man wishing to have an opinion on moral and philosophical problems ought to know something of this singular mental disease, for it has played a considerable part in the history of all religions and superstitions.
(Janet, 1907, p. 7)

In 1903, Janet coined a new term and diagnosis, “psychasthenia,” to designate a state of weakness. Specifically, psychasthenia referred to the lowering of psychic energy and the concomitant sense of depersonalization. Many psychasthenics suffered from obsessions or phobias. Others were deeply troubled by disturbances of the will (abulia), which meant that they could no longer do anything or make any decisions, or they suffered from the incapacity to stop whatever it was they were doing (e.g., sleeping, drinking, or eating) (Janet, 1907, pp. 314–316). Janet and his colleagues in Paris, like psychopathologists everywhere, were inspired by the scientific and cultural interest in electricity and energy. This interest or infatuation could be seen in the emerging energetic understanding of the self: The human mind was compared to a battery, and the nervous system was described in terms of an electrical circuit (Rabinbach, 1992). If the “human battery” is discharged, it can lead to conditions such as neurasthenia and psychasthenia, in which the nervous or psychic energy is abnormally low.
Janet believed he had illuminated an essential mechanism of the abnormal psychological condition – and many psychologists and psychiatrists around the world agreed, or at least paid serious attention to what he was saying. Between circa 1890 and 1914, Janet was perhaps the most widely known expert in abnormal psychology in the world. His work on memory and its disorders, especially amnesia (see Janet, 2001), as well as on second consciousness in hysterical conditions, inspired many researchers to study what came to be known as “multiple personalities.” Besides France, this interest in multiple personalities was especially strong in the United States, where Morton Prince and others studied the phenomenon (see Prince, 1906). Prince was also cofounder of the Journal of Abnormal Psychology in 1906.
Although an undisputed pioneer in psychopathological research, Janet’s psychology was marginalized during and after World War I. On the one hand, biological psychiatry put the premium on hereditary factors and somatic treatments. On the other hand, the increasingly popular Freudian psychoanalysis discarded Janet’s concepts of the “subconscious” and “second consciousness” in favour of the theory of the unconscious as the matrix of sexual urges, an emphasis on the psychosexual development of the child, and the technique of bringing to consciousness the repressed memories of the traumatic childhood experiences. Janet did not accept Freud’s basic contention that subconscious – in Freud’s case, “unconscious” (unbewusste) – mental processes had effects on all individuals, perfectly normal ones as well as hysterics and severely disturbed psychotics. Freud in turn rejected Janet’s fundamental claim about the existence of a second consciousness. As a result of these developments, both the diagnosis of hysteria and Janet’s theory of second consciousness or multiple personality became redundant and more or less obsolete, only to resurface in the 1970s, when the rediscovered multiple personality disorder began to be associated with sexual (and other forms of) abuse (Hacking, 1995).
Let us now turn to Sigmund Freud (1856–1939), the other pioneer in the psychodynamic approach to mental abnormalities. Freud was an Austrian neurologist, nerve doctor (i.e., psychotherapist), and the founder of psychoanalysis. Together with his elder Viennese colleague Josef Breuer, he published Studies on Hysteria in 1895. In that seminal book, Freud and Breuer made a psychological analysis of one female patient of Breuer (Anna O.), whose condition they interpreted as “traumatic hysteria.” There were also separate chapters devoted to the discussion of the psychological problems of four other female patients, all of whom were analysed by Freud. In the book, they make the fundamental claim that “sexuality seems to play a principal part in the pathogenesis of hysteria as a source of psychical traumas and as a motive for ‘defence’ – that is, for repressing ideas from consciousness” (Breuer & Freud, 1981, p. xxix).
As this book as well as Freud’s other publications during the last years of the nineteenth century testify, Freud was a key figure in the psychologization of trauma, together with Janet (Hacking, 1995, p. 197). Freud was also instrumental in introducing anxiety as a separate nervous illness (Berrios & Link, 1995; Clark, 1995). In his early psychopathological work in the 1890s, Freud contributed to the separation of obsession, phobia, and other “anxiety neuroses” from the diagnoses of neurasthenia and hysteria. Around the turn of the twentieth century, obsession (and compulsion), phobia, and anxiety became different forms of “psychoneurosis.” Freud (1963) himself was convinced that “the problem of anxiety is the nodal point at which the most varied and important psychological problems converge, a riddle whose solution would be bound to throw a flood of light on our whole mental existence” (p. 393). In the light of later developments in the conceptualization of anxiety, Freud was right: During the post-World War II decades, there was a growing consensus among psychopathologists that rather than there being a distinct “anxiety neurosis,” anxiety is a major symptom across a whole range of neurotic disorders, including depression (Clark, 1995, p. 566).
In the mid-1890s, Freud ascribed hysteria and obsession, the two major psychoneuroses, to sexual trauma occurring in childhood. In women, “infantile sexual experiences” can lead to hysteria later in life; in men, similar traumas caused “obsessional neurosis” (Freud, 1981a, pp. 163, 168). Freud’s solution to the riddle of psychoneuroses was to reveal the psychic mechanism of defence, or repression, of the patient. If the psychic defence fails, repressed (unconscious) memories return and become conscious. In his 1898 article on “forgetfulness,” Freud (1981b) pointed out that among the factors that “contribute to a failure in recollection or a loss of memory, the part played by repression must not be overlooked; and it can be demonstrated not only in neurotics but (in a manner that is qualitatively the same) in normal people as well” (p. 295). Here, Freud highlights three things: first, the original traumatic experience related to sexuality; second, the all-important mechanism of repression (of the memory of the sexual trauma); and third, how the same mechanism of repression can be found in “normal” as well as “abnormal” (neurotic) people. What this last point meant was that, for Freud, mental health and mental illness are not totally separate categories. Instead, there is a continuum between mental health and mental illness, and most people can be placed somewhere in between full sanity and full insanity.
As is well known, Freudian psychoanalysis became a highly successful “movement,” belief system, and form of psychotherapy (for a history of psychoanalysis from the late nineteenth to the mid-twentieth century, see Makari, 2010). In terms of its popularity in, and influence on Western culture, nothing in the field of mental medicine compares to psychoanalysis. In the words of the poet W. H. Auden, who wrote a eulogy to Freud upon his death in 1939:
if often he was wrong and, at times, absurd,
to us he is no more a person
now but a climate of opinion
under whom we conduct our different lives.
(www.poets.org/poetsorg/poem/memory-sigmund-freud)

For our purposes, what is important to keep in mind is that, although Janet is now half-forgotten and Freudian psychoanalysis has lost much of its prestige and reputation, the twenty-first century discourse on psychic trauma has its origins in Janet’s and Freud’s theories about the causes of mental disorders in general and neuroses in particular. Neurosis with all its subcategories became the most common mental malady in the Western world and a major diagnostic category in twentieth-century psychiatry and neurology (Pietikainen, 2007). Together with psychopathy, neurosis was the most widely used term to denote both psychological abnormality and social maladjustment.
In the next section, I will introduce another, highly original psychodynamic approach to mental abnormalities.

Relativizing Abnormality: C. G. Jung and the Psychology of Complexes and Archetypes
In his early career, the Swiss psychiatrist and psychotherapist Carl Gustav Jung (1875–1961) worked at the world-famous Burghölzli mental hospital in Zurich. Encouraged by his superior Eugen Bleuler, Jung adopted Freud’s psychoanalytic methods and started to apply them in his clinical work. In 1907, Jung befriended Freud and became Freud’s favorite disciple and “crown prince,” who would become leader of the psychoanalytic movement in the future and make psychoanalysis an essential part of academic psychiatry. This did not happen, because their increasingly strained friendship and collaboration ended in bitterness in 1913, and Jung went his own way to develop what he would call analytical psychology (Shamdasani, 2003).
At the Burghölzli hospital, Jung acquired a scientific reputation with his studies on word association and mental illness. These studies led him to create a theory of complexes, which he described as emotionally charged clusters of psychological tendencies. Jung recognized not only the emotional dimensions of complexes but also their conflictive nature – their relationship to consciousness was antagonistic (Jung, 1973). Then, like Freud, he became interested in mythology. His immersion into myths led him to develop the idea of the collective nature of complexes. This was the beginning of his lifelong fascination with mythical, religious, and historical symbols as manifestations of what he coined the “collective unconscious.” This deep stratum of the unconscious was common to all humanity and was animated by archetypes, such as Anima, Shadow, and the Wise Old Man. What was extraordinary about Jung’s theory of the collective unconscious was that before he developed it, he experienced a personal “confrontation with the unconscious” between 1913 and circa 1917. In his memoirs, he described this “confrontation” as a period of “inner uncertainty” and “disorientation,” by which he meant his disturbing dreams, visions, and fantasies. He saw them as impulses coming from the subliminal world, from the universal depths of his unconscious (Jung, 1987, pp. 194–225).
Jung noticed the cruel irony of having, as a psychiatrist, run into psychic material that was typical of psychotic patients. He admitted that his later psychological constructions, such as the theory of the collective unconscious and its archetypes, stemmed from this experiential source. What this fusion of the personal and the professional meant for his subsequent understanding of psychopathology was that, unlike most psychodynamic and psychiatric experts, he was keen on relativizing and universalizing mental disturbances. In 1934, he wrote that, among his patients, there were many who had become ill because they were too normal or too well adapted (Jung, 1970). And in a lecture given in London in 1935, Jung said the following:
To be “crazy” is a social concept; we use social restrictions and definitions in order to distinguish mental disturbances. … It is not an absolute increase in insanity that makes our asylums swell like monsters, it is the fact that we cannot stand abnormal people anymore.
(Jung, 2014, p. 27)

The message of Jungian psychology is that every one of us has “complexes,” sensitive or weak spheres of the personality that could be called pathological. For Jung, to be “crazy” was not necessarily a bad thing or a pathology; it could also indicate the afflicted person’s psychological struggle with the great challenges in life. His demedicalizing approach to mental abnormalities has appealed to many Westerners who have not been mentally disordered in the clinical sense, but who have felt that their lives are devoid of meaning. He was one of the first psychiatrists to claim that in many cases the patients were not suffering from serious mental disturbances (e.g., due to childhood trauma), but from the feeling that they lack purpose in their lives. If this was the case, the psychotherapist’s duty was to help the patients to find some purpose so that they could carry on with their lives. To put it in Jung’s own words, “the inner man has to be fed” (Jung, 1977, p. 358).
As I have argued elsewhere, Jung saw his analytical psychology functioning as a psychomythical cure against the symbolic impoverishment of Western culture (Pietikainen, 1999). With his theory of the collective unconscious and its archetypes, he aspired to give modern individuals a sense of being part of a primordial history of myths and symbols that nourishes their hunger for a spiritual and existential meaning in their lives. Thus, to the broader audience, Jung’s psychology functioned not so much as a psychological science but as a modern belief system that fused depth psychological insights with spiritual and existential concerns.
In the next section, I will turn to the experiments that produced neuroses in dogs.

Pavlov and Experimental Neurosis
An experimental approach to the psychology of abnormality was developed by Ivan Pavlov (1849 –1936). He was a Russian physiologist who received the Nobel Prize in Physiology and Medicine in 1904 for his experimental work on digestion. With his famous physiological experiments on dogs, Pavlov was one of the first researchers to demonstrate the relationship between environmental stimuli and behavioral responses. Today, Pavlov is widely known for associative learning known as classical conditioning. It refers to a specific type of learning in which an innate stimulus (e.g., food) is paired with a previously neutral stimulus (e.g., a bell), and then the bell occasions an anticipatory response. Just as classical conditioning evolved as an artefact of digestion experiments, experimental neurosis emerged as an artefact of classical conditioning experiments. With Pavlov’s experiments on dogs, comparative psychology contributed to an understanding of a source of abnormal behavior in humans.
In the 1910s, in Pavlov’s laboratory in St. Petersburg a dog learned through conditioning to recognize the difference between a circle and an ellipse in order to anticipate food. Gradually the two symbols were modified until they resembled each other, and then the dog became confused. As the dog’s ability to discriminate deteriorated, it became agitated and its behavior became disorganized. It fought the experimental conditions. Pavlov called this agitated disorganized state “experimental neurosis,” and by analogy he drew parallels to various problems observed in people (McKinney, 1988, p. 8).
Pavlov’s comparative research in associative learning (i.e., conditioning) contributed to the theory of psychopathology. When psychopathology is understood in terms of adaptation by way of adjustment to the environment, Pavlov’s conditioning paradigm contributed to the idea that naturally occurring adaptive processes also explain the source of unsuccessful learned behavior patterns attributed to challenging environmental demands (McKinney, 1988, p. 14; see also Pavlov, 1941, p. 60). Pavlov experimentally demonstrated that processes of adaptation are fragile and contingent on environmental factors. He pointed out that “it is necessary first to determine exactly wherein lies the deviation from the normal”; but he also acknowledged that what is “normal” behavior is “exceedingly varied in different persons.” Most importantly, he claimed that the “human neuroses should be explained, understood, i.e., analysed, by the help of the animal neuroses” (Pavlov, 1941, p. 83).
What was self-evident to Pavlov was that deviation in behavior is the result of a physiological change in the nervous system. In other words, Pavlov was and remained a physiologist, who, like a good natural scientist, attempted to “bring back so-called psychic phenomena to physiological actions” (Pavlov, 1941, p. 149). In contrast, psychopathologists such as Freud and Janet observed abnormal behavior directly, and while they were aware of the possible role that neurophysiology played in memory consolidation, they pursued social conditioning of ideas as an approach to the problem of adaptation through adjustment. At the same time, Pavlov was influenced by Janet and by Breuer and Freud’s studies on hysteria (the case of Anna O.). Pavlov saw similarities between the dogs’ disorganized reactions to confusing situations and Anna O.’s reaction to her situation. At first, Pavlov argued that he had demonstrated that the onset of neurosis in animals in the laboratory could explain the onset of neurosis in humans. Later, possibly under the influence of Janet, he began to differentiate between animal and human neuroses (Windholz, 1990).
Pavlov’s experiments influenced twentieth-century experimental psychology and American behaviorist psychology. In the United States, clinical researchers and educationists adapted the general theory of experimentally conditioned psychopathology in hospitals and classrooms. Through the writings of the American psychologists, conditioning as a form of learning became an important concept in twentieth-century human sciences.
In the next section, we will turn from physiology and experiments to the emphasis on culture, human values, and the “pathology of normalcy.”

Cultural Aspects of Abnormality: Neo-Freudians, Humanist Psychologists, and Antipsychiatrists
In the United States, ideas about abnormality began to be interpreted in the context of cultural dynamics in the 1930s and the 1940s. This was especially true of a group of clinicians and psychoanalysts who have been grouped together as “neo-Freudians.” What distinguished neo-Freudians from traditional Freudians was their rejection of the more emphatically biological and medical approach to mental abnormalities that characterized the Freudians. Also, neo-Freudians tended to have a more optimistic perspective on the human condition than traditional Freudians, who represented a rather sombre if not pessimistic “Old World” mentality.
One of the leading neo-Freudians was Karen Horney (1885–1952), a German psychoanalyst who emigrated to the United States in 1932. Horney challenged not only the biological approach to neurosis, but also the psychoanalytic preoccupation with early childhood experiences and the rather male chauvinistic theoretical assumptions of Freudians. She became one of the first psychological experts to vigorously defend the psychology of women and advocate equality of the sexes. She critically surveyed the chauvinistic psychoanalytic speculations regarding, for example, the alleged “penis envy” of girls and the desire of the majority of women to be submissive and dependent. In the Western patriarchal culture, argued Horney (1999b, pp. 101–113), women have been seen as the inferior sex, and this assumption has been legitimized by psychoanalytic theories about women. To counter these and other distorted and falsely universalistic claims about human psychology, analysts should focus on the “great import of cultural conditions on neuroses” (Horney, 1999a, p. viii). As a German immigrant living in the United States, she was very sensitive to cultural differences, and she was herself clearly affected by the forward-looking and optimistic mentality of the Americans.
Horney was also an acute observer of what could be called “everyday neuroses,” including various anxieties and fears, hopelessness, feelings of inferiority, narcissistic ambitions, inhibitions, and frustrations. What is common to these neuroses is that they “spring from disturbed human relationships” (Horney, 1999c, p. 187). In her last book, Neurosis and Human Growth (1950), one can see how, along with her preoccupation with human character pathology and its cultural determinants (such as competitiveness), she was now more focused on human potential – and especially on the “struggle toward self-realization.” She emphasized the dichotomy between the “real self” and the “idealized self,” the latter denoting a psychic process determined by a growing alienation from the self. Under constant stress and the concomitant basic anxiety, individuals can become governed by a “rigid system of inner dictates” that override their “genuine feelings, wishes and thoughts,” a result of which is “alienation from the alive center of oneself” (Horney, 1991, pp. 13, 21, 157).
To Horney, alienation is a depersonalizing and devitalizing process, but it is not deterministic. If the psychotherapist succeeds in undermining the rigid system of the idealized self, this paves the road for a new process in which patients become interested in the truth about themselves and their inner conflicts. In this therapeutic process of “knowing oneself,” the real self with its constructive forces appears, and proves to be the stronger party (Horney, 1991, p. 174; see also Horney, 1999c, pp. 217–243). This possibility of the individuals to direct their lives in accordance with their true wishes and beliefs became the optimistic message of Karen Horney. As she pointed out, it was this moderate optimism regarding the human condition that differentiated her from Freud, for whom individuals were doomed to discontent, no matter how “sane” or “normal” they were (Horney, 1991, pp. 377–378).
At the time of Horney’s death in 1952, a new, more optimistic, and constructive approach to mental abnormalities was gaining ground in the United States. Like Horney, a younger generation of psychotherapists and psychologists began to stress the human potential to change and the importance of individual self-realization. This emphasis on self-realization and self-fulfilment reflected the optimistic spirit of the post–World War II United States, which was entering an era of unprecedented economic boom: America was becoming an affluent society. In terms of influence, the two most important figures were the psychologists Carl Rogers (1902–1987) and Abraham Maslow (1908–1970). Rogers, a pioneer in humanistic psychology, developed “client-centered therapy,” the main idea of which was that:
the individual has within himself or herself vast resources for self-understanding, for altering his or her self-concept, attitudes, and self-directed behavior – and that these resources can be tapped if only a definable [growth-promoting] climate of facilitative psychological attitudes can be provided.
(Rogers, 1989, p. 135)

The lasting legacy of Rogers’s work was that, partly through his efforts, professional counselling and psychotherapy spread beyond medical psychoanalysis and psychiatry to the larger field of the helping professions, including nonmedical therapy, social work, education, ministry, and psychology (Kirschenbaum & Henderson, 1989, p. xi).
Abraham Maslow, another key figure in humanistic psychology, became world-famous with his theory of the hierarchy of needs, which he first presented in a 1943 article. At the top of this hierarchy is self-actualization, which preoccupied Maslow for the rest of his life. He believed in the realization of the latent capacities and potentialities of the human personality, but he did not envision a utopian world of self-actualized individuals. In a seemingly pessimistic spirit, he noted that, while all individuals have a desire to realize their full potential, in practice self-actualization only happens in less than 1 percent of the adult population (Maslow, 1962, p. 190). In a 1961 interview, and later in a book, Maslow discussed “eupsychia,” a psychological utopia of self-actualized individuals (see Maslow, 1961, 1973).
A more political and critical approach to American culture and contemporary assumptions regarding mental abnormalities was adopted by the psychoanalyst and social philosopher Erich Fromm (1900–1980). Like Horney, whom he befriended in New York, Fromm emigrated from Germany to the United States in the 1930s and launched a successful career there. He wrote a number of widely read books and became one of the leading public intellectuals in the United States from the 1940s to the 1960s (McLaughlin, 1998). He was also involved in various movements that opposed nuclear arms, the arms race, and what he saw as the conformist aspects of American society.
In his breakthrough book, Escape from Freedom (1941), Fromm was concerned with the ways in which socialization moulds “psychic energy” in order to make the collective character structure of a group of people useful for the smooth functioning of that society, be it democratic or fascist. Fromm argued that, because humans lack “instinctual apparatus,” human behavior is largely governed by the specific ways in which “psychic energy” is channelled. This means that there is a marked tendency in humans to think and act in accordance with their character, which is not innate but the result of upbringing and socialization (Fromm, 1961). If Escape from Freedom was an analysis of the human predicament in the Western world, The Sane Society (1955) offered solutions. There, Fromm claimed that it is not only individuals who can be mentally ill, but that the whole society can be “sick.” He called this collective sickness the “pathology of normalcy.” A rigid conformity to social demands can sometimes produce mental disturbances that go by the name of “normalcy.” By contrast, when mental health is defined in the “humanistic sense,” it is characterized not by “adjustment,” but by the ability to love and to create and to become “authentic” in one’s relations to oneself and to others.
Fromm (1969) had a vision of the actualization of the sense of solidarity, of a world in which humans are capable of realizing all their innate altruistic potentialities and becoming “fully human” (pp. 270–352). His ideas have inspired many people who believe in the value of social and political activism. He had faith in the utopian ideal that one could, in fact, make a straight thing out of the crooked timber of humanity.
On the other side of the Atlantic, radical British psychiatrists were questioning the biomedical model of mental disorder and relativizing the very idea of “disorder.” The most influential of these psychiatric “antipsychiatrists” was the Scotsman R. D. Laing (1927–1989), who first gained a reputation with his empathetic and tolerant approach to mentally disturbed patients. In The Divided Self (1959), Laing wanted to convey the view that the seemingly nonsensical utterances of psychotic people may have meanings that need to be deciphered. Above all, the behavior of mental patients has to be seen as “expressive of his existence,” not just as signs of a disease (Laing, 1984, p. 31). Influenced by existential philosophy, Laing saw his avowed enemy in biological psychiatry with its brutal shock methods, mind-clouding pills, and uniform of white coats (A. Laing, 1996, p. 53). To Laing, mental disorders were patterns of behavior or escape mechanisms rather than illnesses in the medical sense of the term.
Laing’s most controversial idea concerned mental illness as an escape from the “madness of normalcy.” In a tone resembling Fromm, Laing contended that if individuals cannot stand the pathology of normalcy, grounded on the values of conformism, aggression, competition, and greed, they may use schizophrenia as a strategy for coping with unbearable reality. As a consequence, they are declared mentally disordered, while the so-called “well-adjusted, normal people” go on living their “one-dimensional” lives in a sick society. As Laing put it in The Politics of Experience (1967):
social adaptation to a dysfunctional society may be very dangerous. The perfectly adjusted bomber pilot may be a greater threat to species survival than the hospitalized schizophrenic deluded that the Bomb is inside him. Our society may itself have become biologically dysfunctional, and some forms of schizophrenic alienation from the alienation of society may have a sociobiological function that we have not recognized.
(Laing, 1983, p. 120)

With his mindset, Laing represented the radical generation of the 1960s, for whom the norms of social adjustment might as well signify adjustment to the authoritarian and violent values of fascism. His vision of a radical change in psychiatry remained unfulfilled, but from the mid-1960s to the mid-1970s, critical views of psychiatry as an instrument of social control became part of leftist student movements, thereby influencing the attitudes of these future policy-makers, academics, and public officials across Europe and in North America. Laing’s emancipatory approach to madness and its treatment can be seen as a valiant attempt to understand what it is like to become mentally ill, and how individuals with mental health problems can be helped not just by prescribing drugs, but also by social support and by having sometimes lengthy discussions with them and their friends and family.
In the next section, I will turn to the other major twentieth-century category of abnormality: psychopathy.

Abnormality as a Threat to Society: Psychopathy
In 1954, Ville S., a 34-year-old man of working-class background, was committed to a mental hospital in Northern Finland. This was the eleventh time he had been taken to the hospital. His two brothers had committed suicide, and there were “nervous” family members on both the father’s and the mother’s side. Ville was considered feebleminded, but the real problem with him was that he was a difficult misfit, a scheming liar, and a thief. He was constantly making demands and threatening people if he could not get what he wanted. He denied his binge drinking and blamed his nearest and dearest, especially his mother, for his misfortunes. According to his medical record, he peppered his speech with veiled threats, roundly lambasted all the doctors and nurses, and explained that he was definitely not drunk when he was taken to the hospital:
Well these nurses here, they are so timid that they don’t dare to speak the truth … of course the nurses need to curry favour with the doctors and even the professor believes everything Dr. L.– is saying and doesn’t bother to find out for himself. [The previous chief physician] was an even bigger scumbag than this one [the present chief physician].
(Pietikainen, 2015, p. 206)

At the hospital, Ville S. was given the diagnosis of “constitutio psychopathia asocialis.” He was a very typical case of psychopathy. Like so many other “maladjusted” individuals, he was not really mentally ill, but his psychopathology was manifest in his grossly deviant behavior. People like Ville were dwelling at the crossroads of crime, insanity, and moral corruption (Parhi & Pietikainen, 2017; Parhi, 2018).
The term “psychopathy” was introduced in 1845 by the German physician Ernst von Feuchtersleben, who in a rather unspecified manner used this concept to refer to a psychological lesion or psychosis. The current meaning of psychopathy began to take shape in 1888, when the German psychiatrist J. L. Koch wrote about “psychopathic inferiorities” (Die psychopathischen Minderwertigkeiten) in his textbook on psychiatry. Some years later, Koch published a three-volume work on psychopathic inferiorities (Koch, 1891–1893). He had two reasons for employing the term “inferiority.” First, he claimed that psychopathies were caused by a congenital or acquired “inferiority” of the structure of the brain. Second, while psychopathies were abnormal behavioral states, they were not “mental diseases” in the sense the word was used in German psychiatry – Koch did not talk about psychopathic “diseases” or “illnesses.” Many of the twentieth-century types of psychopathies were first described by Koch. For example, one now largely forgotten type was used to refer to persons with an “abnormal” psychic sensitivity or fragility. These sensitive psychopaths had a weak and vulnerable personality structure.
In the early twentieth century, psychopathy began to be associated with negative evaluations of socially harmful personality types. Henceforth, it functioned as a diagnostic tool that was applied to unsocial, immoral, and other deviant individuals and groups, such as homosexuals, criminals, vagabonds, prostitutes, and sexually “irresponsible” lower-class women whose behavior made them stand out in their social environment. In the early decades, psychiatrists adopted the concept of the “psychopathic constitution,” which suggested that, in terms of treatment and curability, psychopaths were more or less beyond the pale. The psychiatric inclination to think in terms of hereditary disposition or congenital tendencies was strengthened by the nascent genetic research as well as by Cesare Lombroso’s psychocriminological research on “born criminals.” Consequently, “wicked” children were among those who began to be called psychopaths. The eminent German psychiatrist Emil Kraepelin contributed to the development of psychopathy with his concept of “psychopathic personalities,” which strengthened the social dimension of the diagnosis. Psychopaths became “public enemies” (Wetzell, 2000, pp. 59, 146).
An important contributor to the construction of psychopathy was another German psychiatrist, Kurt Schneider. In his 1923 book on “psychopathic personalities,” he avoided talking about “unsociality” and in particular “inferiority” (Schneider, 1958). His starting point was statistical: “abnormal personalities” were statistical deviations from the estimated mean. This sounds appropriate enough, but the thorny problem here is that Schneider was unable to find a robust definition of “mean value” – what exactly is the norm, the deviation from which represents abnormality? In other words, what are the properties of the normal distribution? In Schneider’s model, abnormality included exceptionally creative and intelligent individuals, who were not pathologically abnormal or psychopathic personalities. What distinguished psychopaths from other statistically exceptional individuals was suffering: because of their abnormality, psychopaths either suffered themselves or made society suffer. Most importantly, Schneider, like Koch before him, did not regard psychopaths as mentally disordered but as pathologically abnormal personalities. Schneider’s psychopathy was a very flexible and pragmatic concept, and it was easy to subsume all sorts of dislikeable abnormalities under the heading “psychopathic personalities” (Sass & Herpertz, 1995, pp. 639–640).
The inclusion of psychopathy in the diagnostic nomenclature expanded the scope of psychiatric expertise from the disorders of institutionalized patients to those of the jetsam and flotsam of society hanging around on street-corners, in bars and brothels, or confined in jails and other correctional institutions. Notwithstanding these “usual suspects,” there were also ordinary, rather decent or law-abiding people diagnosed with psychopathy, because they were considered deviant (homosexuals, for example) or they had trouble coping with the demands of everyday life. Distressed, nervous soldiers in World War II were often diagnosed with “constitutional psychopathy” if they ended up in military hospitals (Kivimäki, 2013). Then there were individuals whose lives were in disarray as a result of, for example, alcohol abuse, difficulties holding a job, or getting along with other members of the family or the community. Thus, psychopaths were not just cold-blooded criminals or scheming manipulators and troublemakers.
What “psychopathy” signified above all was maladjustment to social norms and rules. Such maladjustment required decidedly antisocial behavior patterns in order to qualify as a psychopathy, and not just a common neurosis. Hervey Cleckley, the pioneering American researcher on psychopathy, put it aptly when he wrote that psychopaths wear the “mask of sanity” in order to give an appearance of full health while keeping their true condition hidden (Cleckley, 1964). After World War II, “psychopathy” as well as “sociopathy” became fashionable concepts in the United States. Their popularity was largely based on the interest of the mass media in criminals and all sorts of rabble-rousers. Hollywood films, the newly invented television, pulp fiction, and radio exposed Americans to the dangers of psychopaths who kill, steal, lie, and cheat without any scruples. The idea of psychopaths as public enemies fit well with Cold War anxieties regarding nuclear war with the Soviet Union, the danger posed by the Communists in and outside the United States, and massive dislocation as the salaried middle classes moved from the inner cities to the suburbs. One psychiatric book warned that psychopathy is a serious threat to the American way of life and to the security of people (Pietikainen, 2015, p. 205).
When sociocultural norms and rules began to change, the idea of abnormality changed with it. This is what happened in the tumultuous decade of the 1960s, when Western societies experienced political radicalization and cultural liberalization. In places like Paris, Tokyo, London, Stockholm, and campuses across North America, students and the younger generation as a whole began to question the prevailing ideals of social adjustment and conformity, which were seen as bourgeois, repressive, and outdated, if not reactionary. Cultural radicals opposed the Vietnam War, read leftist intellectuals (such as Herbert Marcuse), listened to the Rolling Stones and the Doors, and began to promote the idea that if you become too well adjusted to your social environment, it could be a sign of your mental pathology. This was because the capitalist society itself, they believed, was sick, alienated, and inadequate. According to the “antipsychiatric” critics of society, such as R. D. Laing, individuals were sane when they displayed political alertness and sexual permissiveness and became emancipated from the ossified normative system of their parents’ generation. At the same time, if you uncritically accepted the norms, values, and demands handed down to you by the authorities, your parents, and educators, you were in danger of becoming either a mentally alienated sufferer or the Cheerful Robot memorably described by the radical American sociologist C. Wright Mills (1967, pp. 171–173).
As a diagnosis, psychopathy was replaced by “personality disorder” in the World Health Organization’s (WHO) International Classification of Diseases (ICD) in 1965. For many younger psychiatrists and psychologists, the whole concept had become superfluous and redundant, as it only gave social norms and prejudices psychomedical and pseudoscientific clothing. An inclusion of homosexuality in the list of psychopathies was a striking example of how diagnostic categories were used as stigmatizing labels. Today, psychopathy is no longer an official diagnosis in the ICD or the American Psychiatric Association’s Diagnostic and Statistical Manual (DSM), but in the everyday language the word is still widely used: When you Google “psychopath,” you get over 17 million results (November, 2017). The diagnosis that is perhaps closest to psychopathy today is “antisocial personality disorder.” Its two distinct features are a proneness to impulsive risk-taking and lack of guilt, remorse, and empathy. Psychopaths may have a deficient comprehension of social contracts, which means that they do not (adequately) understand the rules and obligations regulating human behavior.
If you want to have an exhaustive list of all terms connected with psychopathy, you can check Henry Werlinder’s book on the conceptual history of psychopathy. There, Werlinder (1978) lists no less than 176 terms connected with the “psychopathy complex,” ranging from “discordant personality” and “constitutional inferiority” to “egopathy,” “moral fool,” and “reasoning mania” (pp. 191–192). It may very well be that most of us find terms on this list that seem to characterize some less than flattering aspects of ourselves.

Naming the Mad Mind: The Development of the DSM
During and after World War II, the experiences of mental health professionals prompted the Army and Veterans Administration in the United States to adopt new systems of classification to suit the purposes of psychiatrists treating patients with transient stress reactions and other relatively mild afflictions (Herman, 1996, pp. 97–98). This development, together with the publication of the newly founded WHO’s ICD in 1949 and the establishment of the National Institute of Mental Health in 1946, led to the publication of the American Psychiatric Association’s Diagnostic and Statistical Manual (DSM-I) in 1952. It was a rather modest and insignificant manual, and the publication of the second edition, DSM-II, in 1968 was not a major improvement, suffused as it was with psychoanalytical assumptions and theories that revolved around a large and vague array of neuroses.
By contrast, the publication of DSM-III in 1980 signalled a paradigm shift in psychiatry. DSM-III was the result of the efforts of Robert L. Spitzer and his group (“Task Force”), who wanted to elevate the rather low scientific status of American psychiatry by making the recognition and classification of mental illness as reliable as possible (Decker, 2013). To achieve this goal, DSM-III focused on the classification of symptoms, strict use of diagnostic criteria, an increase in disease entities, and avoidance of all conjecture about the causes of mental disorders. One far-reaching consequence of DSM-III was that the social, economic, and existential context of mental suffering disappeared from view. The only situationally bound mental state that remained in the new manual was grief resulting from the death of a loved one.
DSM-III symbolized the transformation of (American) psychiatry. Eschewing psychological and sociological explanations in favour of medical ones, DSM-III boosted the influence of neurobiological, drug-centred psychiatry, which has dominated mental health medicine since the 1980s. In its pragmatic, atheoretical approach to mental disorders, DSM-III became popular and much used by the international psychiatric community. What increased its relevancy was its usefulness for health insurance companies, which required clear-cut diagnostic categories on insurance claim forms.
Since 1980, the American Psychiatric Association has published DSM-IV (in 1994) and DSM-5 (in 2013). Like DSM-III, these manuals are purely descriptive, not scientific, publications. Including more theoretical and uncertain issues would have made the DSM a much more controversial work, which in turn could have revealed the tensions, conflicts, and rivalries within the psychiatric community. The DSM has grown to be such an important work that the WHO’s ICD largely follows its model of classification. Although the ICD remains the official classificatory system in world psychiatry, the DSM has become the leading model – the “psychiatric bible” – not least because of the global dominance, or at least influence, of American psychiatry (Kutchins & Kirk, 1999; Decker, 2013).

The Decline of Old Abnormalities and the Rise of New Ones
By the 1970s, neurosis, the most common psychomedical form of abnormality, started to collapse as a diagnostic entity in Western medicine. It had become an overblown, diffuse, and psychoanalytically tinged diagnostic category that was out of date. In 1980, the publication of DSM-III signalled the deathblow to neurosis as a general diagnostic category. At the same time, the decades-old distinction between psychoses and neuroses was, by and large, abandoned as a fundamental organizing principle in psychiatry. DSM-III radically deconstructed the concept of neurosis and relegated it to the margins of official psychiatry (Kutchins & Kirk, 1999). Instead of neuroses, the final decades of the last millennium produced a host of new or reformulated diagnoses, such as depression, panic disorder, attention deficit hyperactivity disorder, and post-traumatic stress disorder.
Our current understanding of abnormal psychology has been shaped by developments in three distinct areas. The first is technology: There are now rather sophisticated brain-imaging techniques that make it possible to see what happens inside the brain when we are in a happy, sad, or sexually aroused mood, or when we are hungry or do altruistic deeds. There are also tools to analyse the biochemistry of the nervous system, which has, for example, contributed to the serotonin theory of depression. It is largely due to the technological advances that what is nowadays called “neuropsychology” or “neuroscience” has become a dominant discipline in which abnormal psychology is studied. Second, and connected to technology, the role of the pharmaceutical industry in the explanation and treatment of psychopathology has become all-important; there are drugs to treat all possible mental disorders. Critics of Big Pharma claim that since the successful promotion of the diagnosis of depression occurred simultaneously with the introduction of new antidepressants in the late 1980s, the pharmaceutical industry has marketed new diagnoses in order to sell their products that presumably target the main symptoms characterizing these diagnoses. For the critics, this is the questionable strategy of “selling sickness” or disease mongering (Gøtzsche, Smith, & Drummond, 2013; Healy, 2012; Moynihan & Cassels, 2005). Third, the development of the internet has made it possible for us all to not only read about psychological problems online but also to post our own blogs, Facebook comments, and comments through other forms of social media. When the American historian Mark Micale (2014) asked his students in 2014 to write down what they regarded as the important changes in modern psychiatry, these 20–24-year olds listed “mental health blogging” among these changes (pp. 490–491). One could say we can now all be active members in the virtual mental health club.
If there seem to be more mentally disordered people today than ever before, it is useful to keep in mind that similar observations have been made before. In 1940, psychologist J. F. Brown made the following observation:
Although no definite figures can be given, many psychologically minded general practitioners estimate that up to 50 per cent of their patients are neurotic. Former president Angell of Yale, himself a psychologist, estimates that at any given time 15 per cent of the American undergraduate body is “neurotic.” The author [J. F. Brown] believes that the individual who never suffers psychoneurotic maladjustment is quite as rare as the individual who never has had colds.
(Brown, 1940, p. 357)

If we are to believe Professor Brown, there was nothing particularly abnormal in being “psychoneurotically maladjusted” in 1940. Likewise, we could say that there is nothing particularly abnormal in being depressive, anxious, and (slightly) traumatized in 2018. In a way, being abnormal is the new normal. What this implies for the future of humanity is another matter. I will let the German poet laureate Johann Wolfgang von Goethe say the last, prophetic words. In 1787, he wrote the following about the future of humanity:
Speaking for myself, I too believe that humanity will win in the long run; I am only afraid that at the same time the world will have turned into one huge hospital where everyone is everybody else’s humane nurse.
(Goethe, 1982, p. 317)

Whether Goethe was right or wrong with his prophecy, I will let you decide.
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18 Psychotherapy
Roderick D. Buchanan and Nick Haslam
What Is Psychotherapy?
Psychotherapy is typically thought of as a loosely structured verbal interaction between a therapist and client, an interaction modelled on the doctor–patient relationship. It is a popular image that owes much to the pervasive cultural influence of Sigmund Freud and psychoanalysis. However, psychotherapy has always encompassed a more diverse array of techniques, delivery configurations, and goals. As a general label, it can cover almost any psychological procedure addressing individual or group well-being or self-understanding. It employs a range of discursive strategies and instrumental techniques – including interpretation, suggestion, injunction, exposure, and practice.
Specific psychotherapeutic techniques can be roughly grouped according to overarching theoretical models of personhood that vary in terms of complexity and breath. Some models restrict themselves to relatively narrow accounts of behavior and learning, while others add more elaborate structural accounts of personality and mental processes, and a few extend to totalizing, person-in-society worldviews. To complicate matters further, different theoretical models have conceived of the problems that therapy addresses, and the benefits it can bestow, in markedly different terms. Therapeutic programs thus range from brief sessions targeting discrete problems, to seemingly interminable odysseys of personal discovery. Some merely aim to achieve symptomatic relief and practical payoffs, others set their sights on achieving freedom from troubling emotions and painful experience, and some make more expansive promises of personal fulfillment and self-understanding.
Despite repeated attempts to standardize psychotherapeutic practices, they have continued to evolve in a hydra-headed fashion, making it difficult to think of psychotherapy in singular terms. We ought to speak of psychotherapies, rather than psychotherapy per se. The everyday language and accessible techniques that psychotherapists necessarily employ also make it hard to draw professional boundaries around their work and separate it from that of counsellors, life coaches, clerics, and alternative healers (Buchanan, 2003).
Nonetheless, the term “psychotherapist” has come to denote something of an occupational title in most Western democracies, representing highly trained professionals with an integral role in most health services. This is a far cry from the marginal status psychotherapy had at the turn of the twentieth century when it represented an alternative form of treatment for those suffering from “nervous” illnesses. For the wider public, psychotherapy has taken on the aura of brand name, a widely recognized option for dealing with the age-old questions of existence and the common complications of modern life.
Psychotherapy represents a key technology of contemporary selfhood, one primarily oriented to individual adjustment. However, it also possesses a transformative capacity that extends beyond the individual client. All forms of psychotherapy – even the most pragmatically instrumental – are grounded in a shared cultural framework. But most also attempt to transcend these shared understandings by introducing new ways of interpreting personal experience, challenging received assumptions and norms (Pols, 2018). Because psychotherapeutic attitudes have circulated well beyond the consulting room, they have both reflected and reshaped the values of modernity. Psychotherapy has helped usher many shades of emotionality into public view. It has made the personal political in ways that have reframed hitherto private conduct and has inspired significant renegotiations of what it means to live the “good” life (Illouz, 2008).

Writing the History of Psychotherapy
The sheer diversity of psychotherapy introduces us to the first of many challenges associated with writing its history. Current compendiums list over one hundred recognized theoretical orientations and practical approaches. Different forms of psychotherapy have developed in interconnected ways within particular disciplines or branched from one to another. Thus, important strands are not captured by conventional histories dealing with one psyche-related discipline in isolation (Rosner, 2014).
Then there is the problem of where to start. We could trace continuities in the practice of psychotherapy back to antiquity. This would take us through the ebb and flow of spiritual healing, the pastoral role of church, the writings of Enlightenment scholars, the counselling practices of Classical Greece, and the (often unacknowledged) influence of non-Western philosophies (Ehrenwald, 1991; Pols, 2018). But delving so far back is open-ended and unwieldy. Moving toward the present calls for a decisive starting point. But as Shamdasani (2017) observed, no such point exists. Modern-day proponents of particular approaches have deepened this uncertainty, with some choosing to emphasize their links with the wisdom of the ancients, while others claim their approach represents a clean break from an “unscientific” past.
One thing we can be clear about is that psychotherapy did not commence with Freud. Nor did he coin the term “psychotherapy” or even the label “the talking cure.” But Freud and his immediate precursors did mark the beginning of the modern era, when a set of quasiscientific techniques known as “psychotherapy” were first deployed. Recounting Freud’s immediate precursors and tracing the origins of the term thus offers a pragmatic and instructive point of departure.

The New Asylums and Functional Nervous Disorders
The term “psychotherapeia” as the “antidote of thought” was first coined by London surgeon Walter Dendy in his 1853 treatise, Psyche: A Discourse on the Birth and Pilgrimage of Thought. Psychiatrist Daniel Tuke adapted the term as “psycho-therapeutics” two decades later, using it to describe a more rational account of the healing power of the mind, especially the imagination, over the body (Shamdasani, 2017). Not coincidently, Tuke was the grandson of William Tuke, founder of the York Retreat in Northern England in 1796. The retreat was famous for pioneering “moral treatment,” symbolizing a more enlightened approach to the insane that rejected punitive incarceration in favor of humane rehabilitation.
This optimistic new approach led to the construction of numerous mental institutions in Europe and the United States early in the nineteenth century. These new “asylums” were sober, imposing edifices, usually built in bucolic areas surrounding cities and townships. They were intended to be quiet, structured environments, away from the licentious disorder of urban areas. This would make for contemplative respite, a key component of moral therapy. Patients were encouraged to engage in conversation with staff and purposeful activities in the hope that this would return them to their senses. While the context was different, it is not hard to detect continuities with what we would now call occupational therapy. Nonetheless, the high hopes of moral therapy and the asylum movement were soon dashed in the latter half of the nineteenth century. Discharge rates remained low, while intakes continued to climb. Despite the construction of additional buildings, asylums quickly became grossly overcrowded, mainly with the poor. Any pretense to treatment was abandoned as most devolved into dumping grounds for long-term custodial care.
The inability to rehabilitate asylum patients was one factor behind the explorations of new kinds of therapy. But it was only a distant driving force; emerging medical specialization and the increasing visibility of a range of puzzling “nervous” disorders were far more precipitous factors. The rise of laboratory research and germ theory in the latter half of the nineteenth century made for tighter links between disease entities and specific bodily indications. Neurology began to emerge as a distinct medical specialty in both the United States and Europe. A materialist parallelism dominated the field: conscious mind was simply seen as the outcome of physical process. It suggested that the causes of mental problems might best be understood in terms of infection or injury. In contrast, the fledging field of psychiatry – mostly represented by the medical personnel overseeing the remote asylums – remained something of a scientific backwater.
The newly recognized “nervous” (aka “neurotic”) disorders were a vexing problem for neurologists, however. These complaints were labelled “functional” as opposed to “structural” or “organic” because they had no known physical causes. Although their symptomology was regarded as partly psychosomatic, those suffering from functional disorders were not typically thought of as mad. In Europe, much attention focused on the centuries-old category of hysteria, a characteristically female affliction that had come to be understood as “ungovernable emotional excess” accompanied by symptoms like fainting and amnesia. Conversely, American physicians were more preoccupied by psychasthenia, the new disorder of the overworked male characterized by obsessive worrying and “depleted nervous energy.” Many other labels for similar complaints littered the field, and their incidence appeared to be rising.
While neurologists hardly waivered from their materialist assumptions, there was much hand-wringing over how best to deal with these nervous disorders. It opened the way for alternative forms of treatment, especially among practitioners beginning to specialize in the area. Many “new age” cures jostled for attention, marketed with a bewildering variety of neologisms. Most were fundamentally somatic. Manipulations involving diet, water, electricity, and the natural environment provided the basis for regimes such as hydropathy, electrotherapy, magnetotherapy, and climatotherapy, most of which have been assigned to the dustbin of history (Shamdasani, 2005). But among this smorgasbord of treatment programs were a number of mentalistic techniques, most of which challenged the notion of the unity of mind.

The Mysterious Power of Mind
German physician Franz Mesmer’s therapeutic explorations in the latter half of the eighteenth century lent credence to the idea that the mind encompassed hidden forces. While the medical establishment dismissed Mesmer’s techniques as quackery, his legacy did help delineate the technique of hypnosis in the first half of the nineteenth century. In Nancy, France, professor of medicine Hippolyte Bernheim appropriated the term “psychotherapy” to describe his use of hypnosis to dig beyond his patients’ conscious awareness and treat them using positive and negative suggestions (e.g., that they would feel better or that their symptoms would disappear). By systematizing the use of hypnosis, Bernheim hoped to make it a respectable medical treatment for nervous disorders – even though the technique was beginning to acquire an embarrassing association with showmen and charlatans.
In Paris, Salpêtrière infirmary neurologist Jean-Martin Charcot was particularly preoccupied with hysteria. Charcot maintained that hypnotic suggestibility was a key diagnostic marker for the disorder, which he considered an inherited pathology of the central nervous system. Charcot used hypnosis to demonstrate hysterical symptomology. But in contrast to Bernheim, he regarded the hypnotized state as pathological and saw little value in it as a treatment technique (Cushman, 1995). Nevertheless, Charcot did open a psychological laboratory in 1893, putting his one-time student, the prodigious Pierre Janet, in charge (Porter, 2002). Janet outlined a more distinctly psychological basis for hysteria, which he saw as characterized by the dissociation of memories and sensations buried in the “subconscious.” Presciently, Janet suggested that nervous disorders such as hysteria generally had their origins in traumatic events that were often revisited in dreams. The patient had to be led back to self-mastery by the clinician in a process Janet termed “psychological analysis” (Shamdasani, 2017).
As a variety of psychotherapeutic practices began to spread through Europe in the late 1800s, the label “psychotherapy” served as a convenient umbrella term. It had broad appeal because it was not tied to any particular theory or technique, and it avoided reference to hypnosis (Shamdasani, 2005). Swiss physician Paul Dubois adopted the term to launch his more directive version of moral treatment in the 1890s, variously dubbed “rational therapy” or “persuasion therapy.” Dubois rejected hypnosis completely and instead argued that what neurotic patients needed was to be insulated from suggestion so that they would only accept the pure counsel of reason. For Dubois, moral re-education and logical instruction would lead to self-mastery, a message that was well-received by the Swiss public (Woolfolk, 2015). Dubois’s version of psychotherapy has often been cast as a forerunner to modern-day cognitive therapy, but at the time it was beginning to be overshadowed by a very different tradition emerging elsewhere in Europe.

On the Couch: The Arrival of Psychoanalysis
In Vienna, an ambitious young neurologist named Sigmund Freud took careful note of Janet’s work and borrowed heavily. Freud had begun collaborating with Josef Breuer in the 1880s, treating the peculiar symptoms of a patient dubbed “Anna O.” (real name Bertha Pappenheim). Freud had also worked under Charcot in 1885. Charcot had privately told Freud he suspected hysteria had sexual origins – but Charcot was careful to keep such salacious details out of his public presentations. It was a suggestion that Freud ran with. By the mid-1890s, Freud was building on his hypothesis that his patients’ neuroses were caused by early sexual trauma. However, soon after going public with this scandalous “seduction theory” in 1896, Freud changed his mind. These were not stories of real abuse, he now maintained, but the remembered fantasies of childhood.
The reasons behind Freud’s fateful reorientation have been fiercely debated. Some suggest it was a failure of nerve triggered by the lukewarm response to his seduction theory. In that light, it looked like a huge betrayal of his patients and all future patients whose stories would be similarly discounted (Masson, 1984). Conversely, Freud’s disciples celebrated it as an enormously important, “eureka” moment. Certainly, Freud had become preoccupied with fantasy and more sensitized to the impression that he was exploiting the suggestibility of his patients’ memories (Borch-Jacobsen & Shamdasani, 2012; Porter, 2002).
Whatever the explanation, there is no doubt Freud’s reorientation expanded the scope of his theorizing. Rather than specific trauma, the genesis of neurosis lay in the conflicts of the developing psyche. According to Freud, childhood innocence masked an undercurrent of sexual desire that ran through several stages culminating in an Oedipal drama animated by love, jealousy, and rivalry for mother and father. It paved the way for the emergence of the full personality structure of adulthood encompassing the unconscious (id), a conscious self (ego), and a moral sense (superego) – a three-way contest between instincts, rationality, and culture. In Freud’s eyes, the past was always overlaid on the present. Any failure to move through the infantile stages without crises or fixations would be revisited in adulthood. Neurotic symptomology was the symbolic expression of poorly resolved childhood conflict. It was a cradle-to-the-grave perspective, albeit one with a distinctly backward-looking emphasis. Freedom from neurosis – and greater self-understanding – was only achieved by teasing out our earliest experiences and reconciling the hidden forces they set in motion.
Under his original seduction hypothesis, Freud encouraged his patients to dredge up memories of childhood abuse to achieve cathartic release. Freud now focused on working through Oedipal fixations via free association, with the patient asked to say whatever came to mind, no matter how random or incoherent. This was supplemented by dream analysis and the interpretation of what Freud called “transference.” Transference occurred when the feelings the patient experienced in key early relationships were redirected toward the analytic therapist. These transferred feelings had to be treated with care, with Freud cautioning against emotional engagement and overt judgments. Classical versions of psychoanalysis would retain this neutral attitude as a matter of principle right down to a consulting room configuration that stipulated the therapist face away from the couch-bound patient. Moreover, therapeutic neutrality had to be sustained: classical analysis commonly demanded daily sessions extended over several years.
In the early years of the twentieth century, a movement began to form in Vienna. Freud was joined by Swiss psychiatrists Carl Jung and Eugen Bleuler, Welsh neurologist Ernest Jones, Hungarian neuropathologist Sándor Ferenczi, as well as Austrians Otto Rank and Hanns Sachs, and German psychiatrist Karl Abraham. Under the newly minted appellation of “psychoanalysis” (which Janet claimed Freud stole from him), the movement acquired a distinctly cosmopolitan flavor. But with self-serving acumen, Freud opposed the integration of psychoanalysis within the broader psychotherapy tradition. To this end, the International Psychoanalytic Association (IPA) was founded in 1910 to maintain a sense of independence and cohesion in analytic doctrines.

Onward to America
Developments in Europe would feed into a lively psychotherapeutic scene in the United States. Many homegrown self-help regimes had arisen linking mind, body, and moral character. Most had a strong evangelical streak. They spread rapidly throughout the country late in the nineteenth century, especially along the eastern seaboard, their popularity a reaction to the increasingly somatic emphasis of American medicine. For example, Phineas Quimby’s mind cure made much of the power of positive emotions and beliefs, setting up mental healing schools throughout the New England area in the 1860s. The charismatic Mary Baker Eddy transformed Quimby’s teachings into Christian Science, an evangelical order that reconceptualized all illness as mental delusions. The growing popularity of Christian Science in the 1890s alarmed doctors and clerics. However, this would provide ample opportunities for rival mental healers, including proponents of New Thought who embraced the suggestion techniques of Bernheim (Caplan, 2001).
At the turn of the twentieth century, most American physicians still shunned mentalistic approaches, wary of any association with quackery. But a few prominent neurologists, taking note of developments in Europe, began to explore the psychological etiology of “nervous” conditions and trial new treatment techniques. However, the immense popularity of the Emmanuel movement would bring things to a head, making it all but impossible for the medical establishment to disregard mentalistic healing.
The Emmanuel movement was founded in 1906 by Elwood Worcester, lead minister at the Emmanuel church in Boston. While it would quickly dissolve in 1910, its impact was significant. The movement was staffed by a cooperative of physicians, psychiatrists, and clergymen. Free lectures, medical examinations, and spiritual consultations were supplemented by brief, suggestion-based therapy carried out by lay volunteers. Public turnouts were huge, and the unease this provoked among medical practitioners and psychologists was palpable (Caplan, 2001). Knowing they could not ignore popular demand, Cornell physician Charles L. Dana urged his colleagues to scrutinize the movement’s activities more closely. But Dana also knew that a handful of his colleagues in the Boston area, and even some psychologists, were dabbling in mentalistic techniques. Such techniques, Dana concluded, were safest in medical hands. Likewise, influential German-American psychologist Hugo Münsterberg suggested that medicine and religion were best kept separate, foretelling what was to come. However, what American physicians needed was a coherent and respectable system of techniques they could call their own (Caplan, 2001).
This was the scene leading up to Freud’s only visit to the United States in 1909. Freud came to deliver five lectures at a conference at Clark University outside Boston. At the time, Janet was the most prestigious international name in psychotherapy, while Münsterberg had just published a notable survey of the field for American audiences. As well as Freud, the Clark conference included acolytes Jung, Jones, Ferenczi, and Abraham A. Brill, and a host of other storied figures from related fields. Freud’s appearance hardly caused a ripple. Its latter-day iconic status owes more to the historical revisionism of his followers (Shamdasani, 2012). Far more crucial in this context was the fact that Freud’s works were being made available for American audiences, courtesy of Brill’s translations. While Freud appreciated the open reception he was given in the United States, contrasting it with the suspicion he was used to in Europe, he did not hide his distaste for American culture. But this did little to inhibit the uptake of his ideas in the New World in the decades to come.

The Psychoanalytic Movement Spreads and Splinters
During World War I, Freudian concepts would contribute to the increasing recognition of the psychological basis of a range of neurotic disturbances – particularly shell shock – along with more sympathetic ways of dealing with them. The well-travelled W. H. R. Rivers was a key figure among progressive doctors who successfully trialed this new, nonsomatic approach with traumatized soldiers at Maghull and Craiglockhart War Hospitals in Britain.
After the war, Freud would extend the explanatory scope of psychoanalysis to encompass the gamut of human experience, from high culture to everyday life. Humor and slips-of-the-tongue, along with art, music, and literature, could all be reinterpreted as the displaced expression of forbidden desires. It was a bleakly atavistic view of human nature, born of the moral hypocrisy, racial persecution, and industrialized warfare Freud had witnessed. It was also extraordinarily expansive, making virtually everyone a candidate for psychoanalysis even though it only promised to reduce neurotic misery to ordinary unhappiness (Cushman, 1995).
In the lead up to World War I, Jung split acrimoniously with Freud, a man Jung branded a “Godless Jew.” Jung was the first of many in Freud’s orbit to develop their own version of psychoanalytic therapy. He would retain the concept of a deep unconscious. But instead of untrammeled sexual desire, the Jungian unconscious was filled with inherited cultural memories and myths that framed individual development. And in contrast to Freud, Jung argued that the content of dreams was not necessarily sexual, nor disguised in meaning. The goal of Jungian therapy was to reconnect with one’s mythopoetic unconscious, bringing its contents to the surface to achieve a creative and coherent unity in consciousness that overcame the alienation of a rational, secular world. Other psychoanalytic dissents like Alfred Adler and Otto Rank would likewise distance themselves from Freud and his teachings, splintering but spreading related “psychodynamic” forms of psychotherapy.

Psychotherapy between the Wars
Between the wars, psychotherapy still encompassed an eclectic mix of hypnosis and suggestion, as well as the regimes associated with Janet and the various schools of psychoanalysis. While Bernheim’s kit bag of techniques had only modest theoretical underpinnings, the analytical practices of Freud and Jung were anchored in vast theoretical structures, representing “some of the most complex hermeneutic systems of the twentieth century” (Shamdasani, 2017, p. 372). The literary richness of psychoanalytic theory, particularly its power to “unmask” and reinterpret almost all forms of cultural expression, proved irresistible to bohemian artists and intellectuals in Europe and America in the 1920s. Psychoanalytic ideas subsequently infiltrated the academy, providing a fertile conceptual language across the humanities. By mid-century, psychoanalysis would permeate popular consciousness like no psychological system had done before, giving the broadly initiated new ways to describe themselves and others.
Before Jung broke with Freud, he suggested a unique form of training for would-be analysts. It would have a profound effect on the way psychoanalysis developed, especially in the United States. Freud feared his prized system would be incorporated in general medical practice as merely one additional technique. Wary of unprincipled “wild” analysis, Freud welcomed Jung’s suggestion that only those who had been “purified” – that is, analyzed themselves – should be allowed to practice. It meant each new analyst would be able to trace their genealogy back to Freud. And it would go hand-in-glove with independent psychoanalytic training institutes. The Berlin psychoanalytic institute first established a training syllabus that included supervised practice and seminars to go with personal analyses, a pattern duplicated across the Western world. It separated the training and practice of psychoanalysis from medicine, psychiatry, and psychology, giving it a proprietary advantage over other forms of psychotherapy and reinforcing its image as the most elite and learned of callings.
Psychoanalysis provided a crucial means for American psychiatrists to step out of the asylums and into community-based consultative practice in the 1920s. At this stage, psychoanalytic training in the United States was relatively informal and variable. But new training institutes opened in Chicago, Baltimore–Washington, Boston, New York, and San Francisco during the 1930s and 1940s to go with previously established national and local professional associations. Soon there were more analysts in training than there were in practice (Mosher, 2008).
Freud’s doctrines had taken root in the New World just as American medicine was upgrading its patchy training standards in the wake of the 1912 Flexner report. A ruthless crack down on the medical “diploma mills” was accompanied by the banishment of “nonscientific” heterodoxies like homeopathy and naturopathy (Mosher, 2008). Mindful of the dangers of quackery, Brill had lobbied hard to ensure psychoanalysis remained a medical practice within psychiatry, despite the disapproval of Freud who felt that analysts should be cultured and broadly educated. Brill and his fellow American analysts were granted an exception by the governing international body, the IPA, to pursue this narrow guild path. From 1938, American training institutes would only accept medical graduates; it would make psychoanalysis a key professional boundary marker in the US mental health marketplace for several decades.
After the Nazis took control of Germany in 1933, a wave of psychoanalysts, most of them Jews, migrated to the New World. While this robbed the continent of some of its best practitioners, it gave American psychotherapy a decisive boost. Several of these psychoanalytically trained émigrés – notably Heinz Hartmann, David Rapaport, and Erik Erikson – would put an upbeat spin on Freudian concepts after the war. Their brand of ego psychology granted far more agency to individuals, with therapeutic approaches stressing the adaptive capacity of the ego over the uncontrolled, deterministic instincts of the id.
Another pre-war émigré, Karen Horney, would give the androcentric sexuality of Freud a protofeminist makeover. Girlish “penis envy” was a misnomer, she argued, a misrepresentation of the discovery of – and understandable resentment toward – generic male power. Horney’s alternative “masculinity complex” was thus conceived as an overreaction to feeling chronically unsafe and undervalued. During and just after the war, she would help popularize “self-realization” in the psychoanalytic lexicon.
In contrast, France remained impervious to psychoanalysis until the postwar arrival of enfant terrible Jacques Lacan. But even then, French psychiatrists were reluctant to grasp the Freudian nettle. In a reversal of the disciplinary divisions of the United States, the inscrutable semiotics of Lacan would mainly become the province of psychologists (Amouroux, 2017). While Central Europe was racked by dissention and a loss of personnel in the lead-up to World War II, other centers developed their own analytic traditions.
In Britain, the dark, brooding sexuality of psychoanalysis proved an acquired taste. But even prior to the Great War, psychoanalytic ideas had become a notable feature of the various mind-healing techniques of asylum psychiatrists and doctors, with David Eder, Bernard Hart, Edward Mapother, and the self-aggrandizing Ernest Jones prominent proponents (Kuhn, 2017). The success of psychoanalytic therapy during the war provided a crucial boost, and the foundation of the Tavistock Clinic in London immediately afterward gave British psychoanalysts an important institutional platform. The psychodynamic therapies that subsequently emerged mid-century exhibited a particularly British fixation with the nuclear family and the mother–child relationship (Porter, 2002). These included Melanie Klein’s object-relations school and Donald Winnicott’s and John Bowlby’s developmental systems. London was also the last resting place of Freud in the late 1930s and home to his loyal daughter Anna. Anna Freud would work hard to preserve her father’s legacy, famously taking issue with Klein’s reformulations.
Prior to World War II, American psychologists had played a modest role in the formulation and delivery of psychotherapy. Applied psychological work was a less prestigious alternative to academia and was, at the time, largely the province of women. These prewar practitioners tended to be restricted to diagnostic and testing roles in adult contexts but had a freer therapeutic hand in educational settings and child guidance. Out of this would come alternative therapies, many developed in opposition to psychoanalysis and medical thinking.
In 1939, Columbia graduate Carl Rogers wrote the first of many books outlining his approach to psychotherapy, The Clinical Treatment of the Problem Child. Rogers drew from his counselling experience with troubled children in New York and Rochester, and from pioneering social worker Jessie Taft, an Otto Rank disciple. Rogers opted for the precedent-setting term “client” rather than “patient” in a bid to exorcise medical paternalism. Gone too were elaborate structural theories of mind. And rather than strict technique, Rogers put the emphasis on free-form processes. But he coupled this methodological looseness with measurable outcomes – an innovation at the time – using self-report techniques and physiological indices of frustration tolerance. Rogers’s “client-centered therapy” required an unconditional empathy to help clients plan a better future and the personal changes needed to achieve it. A warm therapeutic relationship was seen as the key to mobilizing the client’s inherent strengths, laying the groundwork for contemporary research on the importance of the “therapeutic alliance.”
Rogers’s positive take on individual potential – that we can all be entrusted to find our own way – came as a breath of fresh air. It contrasted sharply with the mordant resignation of Freudian therapeutics. Rogerian therapy would become the orientation of choice for many American psychologists and social workers after the war, especially those working in counselling contexts. It was the first of many far more reflective, “humanistic” forms of psychotherapy developed in the United States after the World War II – which included the “self-actualization” theorizing of Abraham Maslow, the existential psychology of Rollo May, and the “gestalt therapy” of Fritz Perls. All would shift the goals of psychotherapy in a more meliorative, life-enhancing direction.

World War II and the Freudian Age
In the aftermath of World War II, much of Europe lay in ruins, while America emerged as the dominant economic and intellectual world power. As a result, American psychiatrists and psychologists became the global leaders of their respective disciplines. After the war, a young and socially progressive generation of American psychiatrists took control of their discipline. Long overdue improvements in training were made, and new research centers and departments in medical schools gave the discipline a more integrated role within mainstream medicine. Many of these new departments installed leaders sympathetic to psychoanalysis. Private practice took off, and earning capacities soared. For the first time, psychiatry became the specialty of choice for the best medical graduates. Talk therapy had become the present and the imagined future of discipline. But the rapid growth of this lengthy, intensive, highly paid service was predicated on unstable assumptions: that demand would continue to expand in the absence of alternative treatments, and that generous third-party and indemnity insurance coverage would extend indefinitely.
American psychiatrists’ dominance over psychotherapy would soon be challenged by the extraordinary postwar growth of clinical psychology. During the war, many American psychologists turned to clinical work. With the promise of government funds, university psychology departments augmented their graduate programs to include a clinical doctorate (Baker & Benjamin, 2005). These four-year programs would follow the scientist–practitioner model officially formalized at the 1949 Boulder conference. Boldly, the conference recommended training in some form of psychotherapy.

Does Talk Therapy Actually Work?
Soon after visiting the United States to survey these developments, a young and disapproving Hans Eysenck published a paper posing a provocative question: does talk psychotherapy work? The London-based Eysenck reviewed the limited evaluation research that had been done up to 1952 in the United States and Europe, some of it by his psychiatric colleagues at the Maudsley hospital. Virtually all this research was based on simple clinical appraisals of improvement, without a “nontreatment” control comparison. Eysenck’s innovation was to construct just such a standard based on the idea that some people will get better by themselves (“spontaneous remission”). But Eysenck loaded the dice against psychotherapy. For example, he bluntly equated remission with discharge or discontinuation of care in contexts where there was a strong incentive to move people on, and he classified deaths, dropouts, and even “slightly improved” ratings as therapeutic failures. Eysenck came up with a spontaneous remission rate of roughly 66 percent, an exceedingly high baseline that most talk therapies did not surpass. His colleagues at the Maudsley did best of all, achieving a 69 percent “cured/greatly improved” rate in one study. But psychoanalytic therapy performed particularly poorly, with an average of 44 percent “cured/greatly improved,” suggesting it was harmful (Buchanan, 2010).
Eysenck’s 1952 paper created shockwaves. Personal experience, case study reports, and anecdotal evidence had all reassured psychotherapists that they were helping patients. However, there had been little purpose-designed evaluation research; randomized control trials were still years away. This made it difficult for psychotherapists to mount convincing rebuttals. Ironically, the Berlin psychoanalytic institute had instigated what was probably the first longitudinal evaluation study in 1920, crude by today’s standards, which Eysenck had included in his paper. But psychoanalysts had otherwise tended to shun outcome evaluations. Instead, they privileged an internal processes viewpoint, with the refined clinical observation of the therapist the primary criteria of efficacy. Externally rated measures (e.g., by patients or observers) made little sense in a context where deterioration could be interpreted as a transient “negative therapeutic reaction.” Any attempt to study outcomes could not capture, and might even compromise, the therapeutic process (Rosner, 2014). In any case, quantitative expertise was not a prominent component of most therapists’ skill set, especially medically trained psychoanalysts. And analysts had been under little pressure on this score from their medical colleagues, given that clinical medicine was yet to embrace an evidence-based framework.
The postwar influx of psychologists, all hailing from a discipline with a long history of empirical research, would change all that. Eysenck was one such newcomer, an inveterate controversialist at that. While he was immensely skeptical about talk therapy, his colleagues in clinical psychology were committed to it. What they needed were therapies that could be shown to work. Armed with sophisticated quantitative tools, they would make the “too difficult, too busy, no need” excuses look quite backward. In tandem with the new therapeutic approaches they developed, psychologists would reframe what clinical efficacy meant. Eysenck’s 1952 bombshell represented the beginning of a new evaluation tradition, and much of it would be animated by a keen desire to prove him wrong.

The Advent of Behavior Therapy
Since the 1920s, American psychologists had proposed a range of practical techniques for correcting specific problems. They were generally based on the classical conditioning principles of Ivan Pavlov. However, the work of behavioral psychologists such as Mary Cover Jones, Knight Dunlop, and Andrew Salter was scattered and systematized, and did not connect with the work of the few psychologists dealing with adults in the United States prior to World War II. Perhaps the best example was the Mowrers’ (1938) bell-and-pad method for combatting bedwetting. Moisture on the pad trigged a bell, which would eventually “condition” the infant to wake up before it was too late. While this technique was good for children, it was hardly the basis for a broadly applicable regime for adults.
The applied US scene would change markedly after the war, with a growing number of clinical practitioners fed by the new teaching and research programs of academia. Even so, the story is one of cross-cutting international influences, with Eysenck again a key player, along with South African Joseph Wolpe.
Wolpe trained as a physician but practiced as a psychiatrist – albeit one with research inclinations. Taking issue with analytic dogma that made conflict the key factor in psychological disturbances, Wolpe reconceptualized neurotic anxiety as a conditioned response. His research with cats suggested that persistent exposure to an aversive situation was enough to induce such behavior – given that anxiety tended to generalize across other situations or objects resembling the original scenario. And if fears and phobias were learned, they could be unlearned. Drawing on Jones’s work on childhood fears, Wolpe trialed various treatment techniques with his patients in the early 1950s. In a pivotal 1954 paper (Wolpe, 1954), he outlined a basic strategy of gradual familiarization based on the concept of reciprocal inhibition. While remaining in a state of pleasant relaxation, the patient was confronted by a succession of stimuli that progressively approximated the fear-inducing stimuli. The technique was thought to break the maladaptive stimulus–response connection by introducing an incompatible alternative response (e.g., relaxation) that was said to block anxiety. Thus, the phobia or fear was systematically “desensitized.” Wolpe’s original procedure was somewhat laborious, but he was able to claim an unprecedented cure rate of around 90 percent.
Eysenck realized Wolpe’s “systematic desensitization” could form the basis of an alternative kind of psychotherapy potentially applicable to a huge number of patient problems where anxiety was a central component. With Eysenck’s support, clinical psychologists at the Maudsley began to cautiously use Wolpe’s desensitization technique with selected patients from 1955 onward. The flashpoint came in 1958 when Eysenck presented the results of his colleagues’ work to an eminent group of British psychiatrists, ending with his famously curt maxim: “Get rid of the symptom and you have eliminated the neurosis” (Eysenck, 1959, p. 65). The behavioral approach embodied a stripped-down, pragmatic view of the therapeutic process that emphasized specific outcomes. It was less talk, more a planned course of retraining, and all but banished the concept of mind. It made the patient’s personal history irrelevant and demanded little understanding or empathy from the therapist.
The backlash from British psychiatrists was both intellectual and professional. Analytically inclined psychiatrists scorned narrowly targeted symptom alleviation as facile and quaintly Victorian. They likened it to a game of “whack-a-mole”; old symptoms would be replaced by new ones if deeper level conflicts were left untreated (Scull, 2015). And they hardly welcomed this encroachment on their treatment role. But “behaviour therapy” – as Eysenck dubbed it – was here to stay. It made an immediate impact in Britain and began to spread internationally across Europe and the New World. It would fundamentally shift disciplinary perceptions of what psychotherapy was and how it worked. Broader socioeconomic forces would only reinforce this kind of instrumental, auditable approach.
Some British psychiatrists – such as Isaac Marks and Michael Gelder – saw the promise of this new approach and adapted it to their own ends. But the interdisciplinary turf war over the practice of psychotherapy would continue for years to come at the Maudsley and across Britain, sustained by intradisciplinary disagreements and organizational strife. By the late 1970s, Maudsley psychologists were finally given full responsibility for their patients. However, the highly regulated National Health System (NHS) did not fully embrace clinical psychologists as psychotherapists until 1996. By this time, they were joined by several other groups practicing psychotherapy in Britain – including counselling psychologists, nurses, and trained “lay” practitioners (Parry, 2015).

Professional Rivalry in the United States: Who Owns Psychotherapy?
Across the Atlantic, the confrontation between psychiatrists and psychologists played out with similar timing but was shaped differently by the globally unique role that psychoanalysis had in the United States. Medical control over the practice of psychoanalysis in the United States made medical control over psychotherapy more generally seem like a realistic possibility. Not surprisingly, American psychologists exhibited an intensely ambivalent attitude toward psychoanalysis, half wanting it, half rejecting it. They found it difficult to disregard as an intellectual wellspring, but its insular hermeneutics and difficult-to-test circularities were exactly what many in their discipline vehemently opposed. In response, some American psychologists sifted out the empirically sound components of psychoanalysis in order to reconcile it with learning theory (Dollard & Miller, 1950).
Even though they were barred from becoming certified analysts, large numbers of American psychologists were being trained in some version of psychotherapy – be it psychodynamic, Rogerian, or some eclectic mixture. They were increasingly dealing with adult clients, often in team-based contexts. Moreover, a small but growing number were opting for independent private practice. Even liberal American psychiatrists saw this “unsupervised” lay therapy as a threat. Nonetheless, any attempt to modify medical practice acts to ban lay psychotherapy faced high hurdles. American psychiatrists needed a workable legal definition of psychotherapy that justified an exclusive medical claim over it, even though it was a patently nonsomatic technique. But narrow definitions of psychotherapy precluded a broad consensus. Even classical psychoanalysts would find it hard to agree. Conversely, broad definitions would make it difficult to demarcate from other forms of counselling and pastoral care.
Spurred on by the threat of more protective medical legislation, American psychologists began enacting legislation of their own in each state to protect their right to practice. In many states this would explicitly guarantee psychologists’ right to dispense psychotherapy. Their ongoing campaign produced a tense standoff between the respective national bodies in the late-1950s, neither psychologists nor psychiatrists willing to concede ground. But in the ensuing years, psychiatrists quietly backed off, unwilling to force a potentially disastrous court test. In the absence of a consensus over definitions, psychotherapy would have to be shared. By the late 1960s, American psychologists began to convince private health insurers and government agencies to increase coverage of their psychotherapeutic services and achieved legal recognition in all states by 1977 (Buchanan, 2003).
Psychoanalysis had begun to lose its luster by that time. The medical stranglehold over psychoanalysis in the United States was finally broken in 1988 in the wake of a monumental antitrust suit launched by four psychologists. The institutes were subsequently forced to admit psychologists as trainees (Mosher, 2008). Credentials and training, rather than approach or discipline of origin, came to define the right to practice of psychotherapy in this competitive and privatized market – as it generally would across the Western world. In lieu of formal definitions, psychotherapy became what a fully qualified psychotherapist did.

From the Behavioral to the Cognitive
Led by Eysenck’s Maudsley clinicians, behavioral therapy spread internationally in the early 1960s. Eysenck had unsuccessfully tried to get Wolpe to join him in London. Instead, Wolpe settled in the United States and was followed by his charismatic protégé Arnold Lazarus, who extended Wolpe’s techniques to new populations and problems. Eysenck edited two versions of an influential compendium, Behaviour Therapy and the Neuroses, in 1960 and 1964. The latter volume included contributions from American psychologists who had begun using Skinner’s operant conditioning principles to modify mental hospital patients’ behavior using spendable tokens to reward desirable conduct, broadening the movement advantageously. Psychologists could now proudly proclaim that the theoretical purism of the laboratory had yielded practical results that reframed psychotherapy as a research-based practice.
The partisan hubris that characterized the early promotion of behavior therapy began to dissipate by the late 1960s, however. Learning theory was racked by disagreement, with competing classical versions pitted against radical operant formulations. Desensitization was explainable in terms of several different models of learning theory, even if it was still judged to work in a therapeutic sense. And while the general stimulus–response framework of behaviorism banished all forms of mentalism, it made for huge explanatory gaps. For example, why did phobic behavior often arise without an initial intense trauma, and why did such behavior often escalate without apparent reinforcement? The cumbersome procedures and limited generalizability of specific behavioral treatments were more pressing clinical concerns. The many and varied challenges of life made it difficult to rehearse adaptive responses for all situations seen to cue maladaptive behaviors like phobias. Behavior therapists were forced to admit that only a fraction of mental health problems could be treated with their methods (Yates, 1970).
Albert Bandura’s Principles of Behavior Modification (1969) highlighted the pervasive influence observational modelling had on learning. Bandura’s protege, Michael Mahoney (1974), reinforced the importance of language and thought in psychotherapy, linking behavioral approaches with the new cognitivism beginning to dominate the academy. These developments would generate more efficient, broadly applicable treatment techniques, such as visual rehearsal and participant modelling, and legitimate two similar therapeutic approaches that had independently arisen from clinical practice (Hollon & DiGiuseppe, 2011).
Albert Ellis was a member of the vanguard generation of postwar clinical psychologists. While he was born in Pittsburgh, he became the quintessential New Yorker. Ellis trained in clinical psychology at Columbia Teachers College during and just after the war. After finishing his PhD in the late 1940s, he went into full-time private practice, where he remained for the rest of his career. Ellis had been well-versed in psychoanalytic theory, applying it in early work in sexology and marriage counselling. But he was frustrated with the detached passivity that classical analysis demanded, not least the way therapist and client were required to be positioned. Moreover, he felt the arcane conceptual schemes of psychoanalysis did not connect with his clients’ problems in tangible ways, most of which seemed to be the product of social taboos rather than serious disturbances. Unimpressed with alternatives like Rogers’s approach, Ellis began experimenting with his own “straight-thinking” methods.
Ellis sought a theoretical framework that operationalized Freudian concepts in a quasibehavioral language, allowing for a far more interventionist approach. The real basis for sexual “hang-ups” and self-defeating behavior of his clients was their underlying irrational belief systems that produced pathological “self-indoctrination.” And while these beliefs might stem from childhood experiences, they could be made both legible and tractable (Stark, 2017). Ellis’s main aim was to close the gap between what one wants and what one has, outlining four main areas of irrationality that could be targeted for change: impossible demands, disastrous consequences, lack of trust, and poor self-worth.
In a pre-online era, Ellis was the ultimate media performer. In the late 1950s, he began to promote his approach on radio and television with a missionary zeal. By the early 1960s, he had authored thirteen books. Many were geared to popular audiences, including Sex without Guilt and the influential self-help book (coauthored by Robert Harper) A Guide for Rational Living. Ellis systematized his approach for his fellow professionals with Reason and Emotion in Psychotherapy (1962), which included a key innovation: worksheets to counter irrational beliefs. Ellis’s take-home assignments extended therapy beyond sessions. They were a way of helping clients help themselves, prefiguring a broader disciplinary push to “give psychology away.” Ellis liked to shock audiences at workshops and seminars with his irreverent profanity. But to see him work with clients and winkle out barely noticeable absurdities in their thinking was inspiring, a key factor in the personal following he developed for what he called “rational–emotive therapy” (RET).
While his intellectual path would later merge with Ellis’s, Aaron Beck hailed from a very different background. Ellis was something of a self-made outsider; his entrepreneurial savvy saw him found his own private institute. In contrast, Beck was a privileged insider, spending almost his entire working life at the University of Pennsylvania. Specializing in psychiatry, Beck was inculcated in analytic ego psychology early in his career. But like Ellis, he would become increasingly frustrated with Freudian orthodoxy. Beck put far more faith in empirical research than his analytic colleagues did. His career-shaping epiphany stemmed from an attempt to confirm the dynamic theory of depression, which suggested it was the result of inwardly directed anger. To his surprise, it seemed sadness and passivity were reduced by success but intensified by failure, the opposite of what would be expected if depression was driven by unconscious masochism. It prompted Beck to question the concept of unconscious drives altogether.
Beck took a long sabbatical from the infighting in his department in the mid-1960s but maintained his part-time practice. During this “splendid isolation,” he remolded analytic thinking to match his clinical data and began to reach out to his psychological colleagues for inspiration and advice (Rosner, 2012, 2014). Beck’s landmark 1967 monograph summarized his findings. Depression was caused by a certain class of its symptoms: the systematic tendency to perceive oneself, the world, and the future (the so-called cognitive triad) in an overly negative manner. The basics of treatment involved teaching people to critically scrutinize these biasing cognitive schemes to head off their damaging effects.
Both Ellis and Beck extended treatment beyond the consulting room – now a standard part of most psychotherapies – but they did so in different ways. Ellis urged his clients to monitor and progressively act on their new beliefs, while Beck had his clients test the accuracy of their beliefs. Both systems feature a simplified ontology of mind and an optimistic, forward-looking faith in our capacity for reinvention. By exploiting our capacity for metacognitive reflection, pathogenic thought processes could be brought to the surface and consciously ironed out. With a little effort, they could be redirected to reduce or eliminate the troubling emotions they gave rise to. This hardly required the client to explore how such patterns developed or find any deeper meaning in their suffering.
Beck worked hard to bridge the intellectual space between psychiatry and psychology. By adapting his thinking to that of Ellis, he broadened the application of his approach beyond depression. Beck was soon joined by a range of psychologists with integrative inclinations – including Mahoney, Marvin Goldfried, and Don Meichenbaum. Collectively they began to construct the hybrid approach now known as cognitive-behavioral therapy (CBT). Proponents of behavioral therapy had needed new ideas and allies. Significant sections of the American behavior modification community had tired of the ideological rivalry dividing psychotherapeutics and welcomed Beck and his colleagues into the fold.
As well as being narrow and unwieldly, behavioral techniques had developed something of a public relations problem. Detractors had lambasted them as authoritarian and inhuman, with aversion therapy particularly reviled. The new cognitivism extended behavior therapy’s reach, making the therapeutic process more streamlined, portable, collaborative, and efficacious. More importantly, this new fusion projected a far softer image by packaging cognitive and behavioral techniques in a volitional ethos. CBT combined an accessible set of tools with an empowering promise: that we can renarrate our lives in more productive ways. CBT was attuned to broader cultural values stressing individual autonomy and personal responsibility. But what also distinguished it from competing therapeutic approaches in the United States was the way in which it could be synchronized with emerging interdisciplinary trends, especially an evidence-based framework for health services.
The cognitive revolution swept through British psychotherapeutics, with some localized twists. Prior to the arrival of Beck and Ellis, George Kelly’s personal construct theory achieved a curiously strong resonance with British clinical psychologists in the 1970s (Parry, 2015). In the 1980s, Anthony Ryle combined Kelly’s constructivist ideas with a cognitive translation of object-relations theory to develop a popular short-course approach he called “cognitive analytic therapy” (CAT).

Redefining What Works
Along with Eysenck’s wake-up call, insurance companies, government agencies, and the new psychotropic drugs put psychotherapists on notice to prove their value. Evaluation research mushroomed, but in a somewhat diverse, disjointed fashion. Methodologies tended to split according to therapeutic approaches. Committed to external outcome measures of symptomatic amelioration, behavioral therapists began to amass evidence for the specific effectiveness of their techniques. Nevertheless, the first well-controlled studies on systematic desensitization did not appear until the mid-1960s (Paul, 1966). Rival talk therapies did their own research using preferred (or convenient) samples, methodological designs, and ratings. Much of this early research was difficult to interpret, low in quality by contemporary standards, and not particularly encouraging in its findings. Eysenck (1966) and his behavior colleagues remained skeptical. Part of the reason for this was that psychotherapy researchers faced a unique set of practical and ethical difficulties.
Eysenck had foregrounded the baseline comparison issue that made the interpretation of single treatment group designs problematic. They might be the easiest form of research to do, but the value was limited. However, constructing adequate control groups introduced several challenges. Simply using a comparable number of patients on a clinic’s waiting list hardly made for fair comparisons. These wait-listed patients may differ in systematic ways from treated patients. Waiting lists also invoked the dilemma of withholding treatment. Researchers had to find ethical ways to generate randomly assigned, equivalent groups. They also had to confront the suggestion that therapeutic effectiveness may be a placebo effect – the result of the inherent care and attention of the clinical context rather than the product of the putatively active ingredients of therapy. To evaluate placebo effects, researchers could assign control subjects to nonspecific routine psychological care, or they could take the placebo issue out of the picture by comparing various types of psychotherapy against each other.
By the beginning of the 1970s, researchers had begun to at least partially solve these problems. Two relatively comprehensive quantitative reviews cogently argued for the outcome-measured effectiveness of talk therapies based on a range of control group studies (Bergin & Garfield, 1971; Meltzoff & Kornreich, 1970). But the most significant breakthrough enabling a more coherent overall assessment of psychotherapeutic efficacy came a few years later with the advent of meta-analysis, a statistical technique that became standard in psychology, psychiatry, education, and medicine for aggregating across disparate studies.
The idea behind meta-analysis was an old one, but the technique was first formalized by the brilliant American statistician Gene Glass. Mary Smith and Gene Glass’s 1977 meta-analytic review was a landmark in the field. They integrated the results of 375 studies, most of which compared psychotherapy to no treatment, and concluded that the typical therapy client was better off than 75 percent of untreated individuals. Shocking to some, no discernible differences in effectiveness were found between behavioral therapies and the major talk therapies (e.g., Rogerian, psychodynamic, RET, and humanistic). The study popularized the “dodo bird verdict,” a term first coined by Saul Rosenzweig in 1936. The term was a reference to Alice in Wonderland in which the dodo bird declares at the end of a race: “Everybody has won, and all must have prizes.” Rosenzweig had suggested all psychotherapies might be equally successful, given all competent therapists would share common features or factors. Proponents of behavior therapy were not swayed by Smith and Glass’s results. Eysenck (1978) labelled the method “mega-silliness.” He and Rachman and Wilson (1980) suggested meta-analytic results were inflated by averaging and the inclusion of poor studies. But further statistical refinements and reanalyses dispelled these concerns (Landman & Dawes, 1982), and Smith and Glass’s effectiveness estimates have stood up reasonably well.
The dodo bird verdict reassured all those with an investment in some form of psychotherapy – except perhaps those who spurned such evaluations altogether. While it tended to license an integrative eclecticism in clinical practice, it left many technical questions unresolved. For example, just because differences between therapies could not be observed did not mean they did not exist for some (or even all) types of complaints. And while various psychotherapies could be shown to work, there was still much to be learned about how they worked, not to mention how best to assess this.

The Demise of Psychoanalysis and the Rise of Evidence-Supported Psychotherapy
Psychoanalysts were on the losing end of the fight to make psychotherapy empirically auditable. Those ensconced in university and medical schools found it hard to play the research grant game and they ignored sleeping diagnostic issues. They found themselves outflanked by the descriptive positivism of the third edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-III), the product of a renegade group of US psychiatrists led by Robert Spitzer. The seemingly theory-neutral, checklist categories of DSM-III banished the psychodynamic terminology of previous editions, casting the label “neurosis” on the scrapheap. And while DSM-III said almost nothing about etiology, it conveyed an implicit commitment to a biogenetic model. Its appearance in 1980 signaled a changing of the guards within American psychiatry. One by one the psychoanalytically inclined psychiatrists in key clinical and academic institutions were replaced by a new biogenetic breed that could bring in the research dollars.
At a broader social level, the psychoanalysts suffered in the aftermath of the antipsychiatry movement of the late 1960s and 1970s that saw them excoriated as paternalistic moral guardians. Philosophers like Karl Popper (1963) and scientists such as Peter Medawar (1975) dismissed psychoanalysis as a pseudoscience, while feminists attacked its patriarchal assumptions. The “memory wars” of the 1990s brought the issue of real versus imagined child sexual abuse to the forefront and made the criticism far more personal. Scholars lined up to attack Freud as an egotistical, ethically challenged scoundrel who changed his mind, invented evidence, and rewrote history to suit his purposes (Crews, 1995; Esterson, 1993).
The vacuum created by the slow demise of psychoanalysis was amply filled by the CBT juggernaut. Ellis and Beck both championed defined outcomes. However, with the support of influential figures such as Gerald Klerman and Morris Parloff, Beck led the way in manualizing CBT with the The Cognitive Therapy of Depression (Beck et al., 1979), later doing the same with anxiety, personality, and substance-use disorders. These manualized and targeted versions of CBT could be aligned with the diagnostic categories of the DSM and integrated within the randomized controlled trial (RCT) methodologies that were rapidly becoming the evaluative gold standard. Duly standardized, psychotherapy could be readily included in comparative pharmacological trials. Critics complained that this reduced the status of psychotherapy to that of a drug. But these concessions to a biogenetic model made sure that psychotherapy retained a central place within the rapidly evolving evidence-based framework for medical research and practice (Rosner, 2018).
Manualized therapy also made for more efficient, codified training courses. The road to fully qualified CBT practice was far shorter than for psychoanalytic forms of therapy, for example. It was easier to learn and did not require the same level of supervision, nor a personal training analysis. The cost-effectiveness of CBT enabled its mass roll-out – a crucial factor in the context of public systems like the NHS in the UK, where locally adapted versions began to be delivered by a range of professionals from the 1970s onwards (Marks, 2012). By the 1990s, various behavioral associations would begin to acknowledge and integrate a diversity of therapeutic approaches under the CBT banner. The British Association of Behavioural Psychotherapies inserted “Cognitive” into their name in 1992, but the American-based Association for (the Advancement of) Behavioral Therapies did not do so until 2004.

Recent Research Developments
Standardization of psychotherapy within an evidence-based framework represented the end of an era. The contemporary emphasis on guidelines mandating empirically supported practice placed constraints on previous forms of innovation. We are less likely to see new therapies derived from the trial and error of clinical practice promoted by their charismatic originators. But despite the dominance of CBT and the emphasis on integration, the field has moved in several creative directions, allowing for a polyvalence in practice. For example, the development of generalized “transdiagnostic” approaches for anxiety disorders has taken place alongside the growth of specific techniques for anxiety-related problems such as eating disorders (Marks, 2012). Older forms of therapy have likewise been made new again, reworked, and combined to suit contemporary concerns. For example, “schema therapy” draws on humanistic, psychoanalytic, and constructivist thinking to treat chronic issues such as personality disorders (Young, Klosko, & Weishaar, 2003). Conversely, “third wave” variants of CBT stress commitment and “in-the-moment” mindfulness. With more than a little input from non-Western spiritual traditions, these newer forms of therapy focus on the client’s relationship with their emotions rather than their content (Hayes & Hofmann, 2017). Instead of arguing clients out of their irrationalities or exploring and testing their cognitive wrinkles as a prelude to ironing them out, “third wave” CBT aims to cultivate an attitude of acceptance.
The last two decades have also seen an explosion of highly specific evaluation research. Critics complain that too many individual studies are done by researchers with commitments to a particular form of therapy or funding sources that invoke conflicts of interest (Coyne & Kok, 2014). While meta-analysis might cancel out some of these biases, the panacea Glass offered in the 1970s has bred its own problems. There are now more meta-analyses of psychotherapy studies than there were individual studies when Smith and Glass did their initial meta-analysis in 1977. To some degree, each new meta-analysis puts a selective spin on the collective wisdom of the literature.
The dodo bird verdict is far from extinct. Various psychotherapies exhibit differential effects, but “common factors” explanations are still very much in play. The efficacy question has been broken into components that has given the internal processes perspective of psychoanalysis renewed relevance. Placebo effects have been divided into extra-therapeutic factors and expectancy effects. This leaves the effects of specific therapy techniques versus common factors such as the therapist’s empathy, warmth, and relationship with the client. Typically, the effects of these common “processes” factors have been shown to be more crucial to treatment outcomes than those of specialized techniques (Lambert & Barley, 2001; Wampold, 2015). This research has still left open questions about how therapeutic change occurs, not to mention how permanent such changes are. However, recent research suggests that relapse rates for those treated with CBT are lower than for those given medication (de Maat et al., 2006). To complicate matters further, some studies have suggested that the overall benefits of psychotherapy, CBT in particular, may have declined over the years (Johnsen & Friborg, 2015; Ljótsson et al., 2017). More attention has also been given to the logical possibility that psychotherapeutic changes may not always be for the better. Such negative effects are estimated at 5–15 percent (Barlow, 2010; Chow et al., 2017). Ascertaining the circumstances and factors implicated in negative effects can help safeguard against them and tell us more about why beneficial effects do occur.

Economic Influences
Psychotherapy remains an integral part of the health systems across the Western world, mainly as an outpatient or community-based practice. It only ever made a modest impact on inpatient populations, largely because it has had limited success with the severely disturbed. The asylums disappeared for other reasons. They were generally rebadged as “mental hospitals” in the first half of the twentieth century and were increasingly seen as shameful. Changes in management policies and new psychotropic drugs began to empty them out in the 1950s, a trend greatly accelerated by the idealism and economic expediency of the deinstitutionalization movement of the 1980s and 1990s.
Financial pressures continue to reshape the way psychotherapy is delivered. In the United States, the rise of intermediary health management organizations in the 1990s meant that psychotherapists had to increasingly justify their services in cost/benefit terms, leading to shorter, outcome-oriented treatment courses. Decreasing insurance reimbursement levels also made for dwindling income streams. At the turn of the twenty-first century, this trend reached a tipping point for American psychiatrists. By 2005, they had all but abandoned talk therapy in favor of high through-put pharmacological treatment. Psychotherapy in the United States was left to psychologists and, increasingly, rival paramedical groups like psychiatric nurses and social workers. From 1998 to 2007, the proportion of Americans receiving psychotherapy declined, while the considerably higher proportion taking psychiatric medication rose (Olfson & Marcus, 2010). Although these trends are somewhat specific to the American context, they also reflect a global shift in public attitudes toward biogenetic conceptions of mental health (Schomerus et al., 2012). Even so, in 2010 it was estimated that 50 percent of Americans had received psychological services at some time in their life (DeLeon et al., 2011).
In most other Western countries, psychotherapists are still expanding their roles. In schools and universities, “duty of care” has been broadened to include student well-being, accompanied by a suite of psychotherapeutic services to address perceived problems. Psychotherapeutic services have also been promoted in the public and private employment sectors, increasingly justified on economic grounds. In Britain, for example, the NHS has worked hard to increase access to psychotherapy, largely based on mooted improvements in productivity (Marks, 2012). In Australia, a broadening of government rebates in 2006 made the services of clinical psychologists more attractive, leading to significant growth in private practice psychotherapy. In the European Union, there has been a strong push to standardize credentialing and training, and to recognize psychotherapy as a distinct professional discipline.

Psychotherapy in Society
Psychotherapy has achieved a primary role in developed societies dominated by the social units of individual and nuclear family. For better or worse, it has largely supplanted the pastoral role of the church and the support networks of extended family and local community – appropriating and formalizing aspects of these older social relationships as an expert professional service (Cushman, 1995).
There is more than a tinge of ambivalence in its public image, however. Cued by Michel Foucault, social theorists have long positioned psyche professionals as disciplinarians as much as healers, noting the inherent asymmetry of the therapeutic relationship. By this rubric, psychotherapy becomes an instrument of social control, a quasimedicalized means of dealing with those who don’t fit prevailing social norms. But the “social control” thesis only had significant traction for some psychotherapeutic practices – such as the coercive treatment of homosexuals, “difficult” women, and rebellious adolescents – that are now largely in the past. And even then, this critique was always best directed at the more general authority bestowed on psyche professionals to enforce social norms, rather than at therapeutic practices per se.
Nonetheless, contemporary commentators have suggested that these older forms of coercion have been replaced by more pervasive, internalized imperatives: an obligatory self-surveillance mainly oriented to achieving (or at least “performing”) the modern version of happiness (Davies, 2016). They argue that in offering a means to these ends, psychotherapeutic services intensify this inward gaze, defining problems in terms of individual adjustment rather than unjust and pathogenic social circumstances. Certainly, psychotherapists can and do fall prey to larger managerial forces that exploit the narrowness of their professional remit. But the “servants of the status quo” tag obscures the social transformations that psychotherapists have helped effect as a function of the liberatory potential of their work. One way or another, psychotherapy has brought various forms of abuse, bullying, and oppression out from the shadows, offering victims a sanctioned idiom to articulate their suffering and redress their fate (Wright, 2011). In tandem with feminism and the articulation of child and minority rights, it has situated emotions and their consequences in the center of public life, putting discredited attitudes and reprehensible behavior in the dock to face some form of reckoning.
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19 Health Psychology
Wade E. Pickren
People across time and cultures have posited that how they think or feel is connected to their health or illness. Medical and cultural anthropologists have provided extensive documentation of these links (e.g., Seligman, 2014) and there are many references to mind and health in the literature and history of Western thought (e.g., Friedman & Adler, 2007). Historically, there are rich traditions of thought and practice regarding mind, body, and health across many religious, spiritual, and cultural traditions (e.g., Bhawuk, 2011; Shek, 2010). However, in this chapter, I focus on historically recent events to describe the emergence and subsequent development of the contemporary field of health psychology in the last third of the twentieth century, primarily, but not exclusively, in the United States. I outline how, in its history, health psychology rather swiftly became clinically focused in the United States and, as such, became part of biomedicine’s allied health professions, with all the attendant issues that membership in such professions entail (Keshet, Ben-Ayre, & Schiff, 2013; Stam, 2015). In the last section, I briefly recount three other contemporary expressions of contemporary health psychology – community, critical, and public health – that have made important contributions to our understanding of mind and health.
Healthy in Mind, Spirit, and Body: “Mind-Cure” in American Thought
At the beginning of the twentieth century, William James (1902), American psychologist and philosopher, wrote, “The greatest discovery of my generation is that man can alter his life simply by altering his attitude of mind” (p. 95). James was referring to the intense public interest in the then contemporary movement variously labeled New Thought, mind-cure, or mental healing. Over the course of the nineteenth century there was a growing interest among Americans in how to gain and maintain personal health. This reflected better education, increased literacy, and the trend toward urbanization of the American population.
The rapidly growing print media and the popularity of the public lecture brought new ideas and practices to this better educated, more literate, and urbanized society. Americans learned about mesmerism, phrenology, and the various strands of what was called New Thought over the course of the century. By the end of the nineteenth century, Americans were also hearing about what was called the New Psychology. Americans were interested in how these new ideas and practices could help them live a good life, and often did not differentiate among them. Mental or psychological factors were thought to be the keys to a healthy and successful life (Harrington, 2008). When placed in the context of the American tradition of self-help and the autonomy of the individual to decide all matters for him or herself, it helps us understand how and why this was a time when new ideas about health found such a ready audience (Hatch, 1989; Schmit, 2005).
New Thought drew together contemporary understandings of spirituality, mind, behavior, and health in a manner that held broad appeal to Americans. Sources for New Thought were diverse and included ancient philosophies, practices brought from Africa in the slave trade, as well as beliefs held by Protestants, especially the evangelical and demonstrative Protestant traditions that found intense expression during the eighteenth and nineteenth centuries (Albanese, 2007; Taves, 1999). New Thought appealed, in part, because it emphasized the agency of the person to draw upon his or her own spiritual, mental, and physical resources (White, 2009).
One of the first coherent expressions of New Thought was articulated by the former clockmaker Phineas P. Quimby, who left his trade to embrace mesmerism, which then led him to an emphasis on psychological healing. Quimby’s writings influenced thousands, including Mary Baker Eddy, founder of Christian Science. Hundreds, if not thousands, who embraced New Thought also became practitioners and authors who articulated it as based in an everyday psychology of human experience. This work held enormous appeal for many Americans well into the twentieth century and certainly played a major part in creating an intellectual and practical space for the New Psychology then emerging (Taves, 1999; Taylor, 1999). A number of New Thought books sold more than a million copies each, and accompanying weekly magazines often had subscriptions in excess of a hundred thousand (Loss, 2002). The fervor and demand for New Thought strengthened Americans’ belief in the intimate connections between mind and body in relation to health. James (1907) recognized the importance of New Thought and its variants for the psychologization of American life, writing,
We are just now witnessing – but our scientific education has unfitted most of us for comprehending the phenomenon – a very copious unlocking of energies by ideas, in the persons of those converts to “New Thought,” “Christian Science,” “Metaphysical Healing,” or other forms of spiritual philosophy, who are so numerous among us today. The ideas here are healthy-minded and optimistic.
(pp. 16–17)

The emphasis on mental factors, along with diet and exercise, in relation to health was preeminent in the late nineteenth and early twentieth centuries (Haley, 1978; Whorton, 1982). The healthy person was one who was so in body, mind, and spirit. Millions of Americans came to believe that psychological factors played a role in disease and health, even though they did not necessarily express it in the language of the scientific psychology then fighting for a place in American academic and practical life. In fact, psychologists’ striving for scientific acceptance led most of the new discipline’s members to miss this first opportunity to engage the broader public on matters of health. The public’s willingness to believe in the importance of mental factors in health eventually helped create the interest and allocation of resources for what is now called health psychology or mind–body medicine. In this sense, New Thought and other nineteenth-century developments helped create the conditions for a psychology of health (Harrington, 2008).

Health for Moderns: Emotions and the Mind–Body Connection
A small number of American experimental psychologists began to be interested in health matters during the interwar period, 1920–1940. As would be expected, their interest was primarily in using experimental, laboratory-based methods to empirically investigate theoretical formulations of mind–body connections in health and disease. Theories about the role of mental factors in disease states mostly stemmed from psychoanalysis or psychoanalytically oriented physicians. In this section, we briefly sketch the relevant ideas of Sigmund Freud and several of his followers. Then, we move to the American context in order to suggest a more complex set of ideas and social factors that drew psychologists into research on what had begun to be labeled psychosomatic medicine.
Freud, the founder of psychoanalysis, was trained as a physician with a specialty in neurology. Early in his career he aspired to become a laboratory-based research scientist, but the practical concerns of providing for a wife and family led him into professional practice of treating “nervous diseases,” as they were then called. Freud was a careful reader of the scientific and clinical literature of his time, including the work of the French neurologist, Jean-Martin Charcot, with whom he held a six-month fellowship in 1885–1886. Charcot specialized in hysteria, a disorder of the time in which psychological problems were enacted through the body, often in remarkable, even spectacular, fashion, such as paralysis or blindness. Charcot hypothesized that hysterical paralysis could be produced by an idea. Freud, upon his return to Vienna, developed psychoanalysis as both theory and practice of treating hysteria and other psychological disorders.
With his older colleague Josef Breuer, Freud developed the notion of psychological “conversion” (Freud & Breuer, 1953–1974). Freud and Breuer posited that hysterical patients converted psychological conflict into a disturbance of bodily functions. The disturbance or pathology symbolized and expressed the unacceptable psychological content. The hidden significance of the symptom was tied to an organ or to a bodily function, which for various reasons was invested with particular meanings. Freud continued to develop this idea, again borrowing from Charcot the idea that such symptoms derive from past, repressed physical traumas (Freud, 1953–1974). Several of the early followers of Freud extended the linkages of psychic conflict to somatic (bodily) expression. For example, Felix Deutsch argued that people, healthy and ill, continuously converted emotional and psychological material into bodily expression as a kind of body language (Deutsch, 1924).
It was out of the theory and practice of many European psychoanalysts that the field of psychosomatic medicine began in the 1920s (see Pickren & Degni, 2011, for more details), based in large part on the theory of psychic conflict, which was the first major paradigm of psychosomatic medicine (Taylor, Bagby & Parker, 1997). In the United States, the emergence and growth of psychosomatic medicine was influenced by European events and the migration of multiple psychoanalysts to the country. In the United States, psychosomatic medicine developed a different emphasis than in Europe and drew in theorists, practitioners, and researchers from several disciplines, including psychology. Emotions and their relationship to health played a much bigger theoretical and research role in the United States than in Europe. In the words of Helen Flanders Dunbar (1939), an American pioneer of the field, the concern was with the “interrelationships between emotional life and bodily processes both normal and pathological” (p. 3). Emotions linked to bodily processes were thought to be at the crux of such diverse illnesses as colitis, peptic ulcers, and asthma. The émigré analyst Franz Alexander became the leading exponent of theoretical work that linked emotions to specific disease states. For example, Alexander theorized that the development of peptic ulcers was linked to unmet dependency needs, especially in high-achieving men in corporate and political leadership. The psychological link lies in the identification of being fed with being loved. The emotional association that forms in infancy from this link then sets the baseline for the adult connection and becomes problematic – leading eventually to peptic ulcers – when those dependency needs are no longer met (Alexander, 1934).
Even with the theoretical and clinical sophistication of analysts and physicians like Dunbar and Alexander, the field of psychosomatic medicine might never have had much impact without a research basis. This is where psychologists played important, though seldom noticed, roles. There were two ways in which psychologists were involved in psychosomatic medicine. First, psychologists provided much of the experimental research that served as the underpinning for the emergence of psychosomatic medicine. Psychological research on health and disease in this era prepared the way for the later establishment of health psychology as a distinct field. Secondly, psychologists provided leadership in the organization and institutionalization of the field. Brief examples will be given of each, with greater emphasis on the research.
Psychological research on problems of health and illness began in the 1920s and helped open doors for involvement in the 1930s and beyond. George Stratton (1926), a psychologist who had actually studied with the founder of modern experimental psychology, Wilhelm Wundt, examined correlations between anger, fear, and health histories of college students. Other psychologists became involved in research on problems of sex, often using new technologies to study relations of endocrine function to behavior and health (Pettit, 2013; Pickren, 1997).
Psychologists began to do research that was more explicitly connected to health and illness in the 1930s, though it formed only a small part of psychological research during this era. Although it may seem odd to us today, psychoanalytic concepts were often the point of departure for the research. It has often been noted that psychoanalysis and psychology have had a complex history (e.g., Hornstein, 1992; Shakow & Rapaport, 1964). Psychologists have long struggled with what they perceived as internally inconsistent theory, unclear conceptualizations, and the mixture of theory with clinical practice in psychoanalysis. On the other hand, psychoanalysts have often charged psychologists with conducting research that was irrelevant to the problems of daily life. Nevertheless, in the 1930s a small number of experimental psychologists attempted a rapprochement between psychoanalysis and academic psychology. These psychologists believed that their commitment to methodological rigor would actually help psychoanalysis by lending precision and definition to its often vague formulations. Interestingly, many of the psychologists involved had undergone a course of psychoanalytic therapy prior to their research (see the special issue of the Journal of Abnormal and Social Psychology, 1940, volume 35, issue 1, for examples).
The center of research was the Rockefeller philanthropy-supported Institute of Human Relations at Yale University. There, some of the most prominent psychologists of the mid-twentieth century tested psychoanalytic constructs with the methods of experimental psychology. Clark Hull, Neal Miller, Robert Sears, Leonard Doob, and other leaders developed complex research programs to investigate frustration and aggression (Dollard et al., 1939). Freud had posited that aggression is the result of frustrated needs, whether in humans or animals. John Dollard and his colleagues suggested that their research provided some support for Freud’s idea, especially in the economically difficult Great Depression. Frustration could even lead to illness, as well as contribute to criminal behavior, dysfunctional families, and industrial labor problems. Psychologists at other institutions were stimulated by the work at Yale and engaged intensely in empirically testing psychoanalytic ideas. They saw their work as advancing psychology in new directions, while at the same time addressing the irrelevance charge levied against their field. Their work, they argued, provided potential answers to a range of human problems, including health and illness.
On the organizational side of psychosomatic medicine, psychologists such as Walter Hunter, Robert Yerkes, and Walter Miles played key roles in establishing the new field’s first journal through their positions on the National Research Council. Leading philanthropies of the day, such as the Rockefeller Foundation and the Josiah Macy Jr. Foundation, believed that the social sciences, particularly psychology, could be of great assistance in stabilizing society during a time of great unrest (Brown, 1987; Bugos, 1989). The foundations provided funding to the National Research Council to generate ideas based on psychoanalytic ideas and psychological research that could be used to advance social equilibrium. The major result of the funding was the establishment of a new journal, Psychosomatic Medicine, in 1939. The research published in the journal’s first five years was dominated by psychological research. The experimental work of psychologists gave credibility and legitimacy to the new field in the eyes of the medical and scientific community. Their success in this period laid the foundation for the current importance of psychology in health care. Between 1940 and 1978, the year that the Division of Health Psychology was formed in the American Psychological Association (APA), a small number of psychologists continued to contribute a more holistic approach to understanding and treating illness. In doing so, they responded to societal changes that placed greater emphasis on lifestyle and sought to find ways to help Americans adapt to the stressful conditions of postwar life.

Stress, Personality, and Lifestyle in Post–World War II America
The events of World War II only served to highlight the perceived importance of mind–body connections in health and disease. The new field of psychosomatic medicine flourished and books like Men under Stress (Grinker & Spiegel, 1945) told of the impact of the mind on survival and health during wartime and influenced how American physicians thought about psychological factors in illness. After the war, psychological – psychosomatic and/or psychoanalytic – models of personality, relationships, as well as health and disease had their greatest impact on American medicine and, more broadly, American cultural life (Grob, 1991; Hale, 1995; Kimball, 1970). Reflecting this influence, new models of health and disease found a place. I briefly outline these models, paying special attention to stress and then moving to a reconceptualization of health-risk factors as lying in human behavior.
After immigrating to Canada in the 1920s, Hungarian-Canadian endocrinologist Hans Selye studied how stressors such as surgery, extreme temperatures, or intense exercise regimens affected human adaptation. He found that in such conditions the body releases hormones to help regulate the body’s functions and so adapt to the situation. He continued this work for the next fifty or so years. While he focused on endocrinology, his work clearly implicated the human response to adverse or intense events and thus suggested a possible role of psychological or behavioral factors in health. In the postwar period he adopted the term stress to cover a range of responses. Selye called his model of health and disease the general adaptation syndrome. It is a balance or homeostasis model. He interpreted his laboratory results as indicating that bodies, human, rat, or other, always seeks to maintain homeostasis and thus respond to stressors by seeking to find balance through biochemistry, such as the release of adrenocortical hormones. If these hormones remain imbalanced, the organism will experience what he called diseases of adaptation, which in humans included heart disease, ulcers, and high blood pressure, along with many other diseases.
Selye’s model proved appealing to both the medical community and the general public, thanks in part to his tireless advocacy on its behalf through such popular books as The Stress of Life (1956). Such was the popularity of his model that one reviewer cited it as having had greater influence than “any other theory of disease ever proposed” (Engel, cited in Mason, 1975, p. 10). Certainly, at the very least, Selye helped create possibilities for psychological research and practice in health-related areas.
Stress and its sequelae became a major emphasis of research and treatment in the largest health care system in the United States, the Veterans Administration (VA; now the Department of Veterans Affairs). After World War II, the VA was faced with the immense problem of health care for discharged soldiers. To meet the needs, the VA expanded its hospital system and proactively sought arrangements with medical schools that made VA hospitals sites for training the full gamut of medical and allied professions, including clinical psychology. Medical research, which increasingly included research by psychologists and often in collaboration with other medical scientists, also became a crucial part of most VA medical centers (Hildreth, 1954). Psychologists were particularly involved in stress and its effects on health; in such studies as those done by Joseph Brady (1958) on stress in “executive” monkeys and the potential role of personality factors among tuberculosis patients care (Calden et al., 1955). One of the most widely used measures of the stressful impact of life events on health and psychological functioning was developed in the VA (Holmes & Rahe, 1967).
Psychologist William Paré developed an extensive research program on stress–disease relationships at the Perry Point, Maryland, VA Medical Center. Paré was greatly influenced by Hans Selye’s work on stress and disease, but chose a different approach to inducing stress in the experimental animals he used. Paré rejected Selye’s use of restraint-induced stress because of his distaste for the physical insult to the animals. Instead, he developed an activity stress model in which one animal (rat) was placed in a running wheel cage and allowed to eat one hour a day, while yoked to another nonactive rat. Both animals received the same amount of food. The nonactivity rat survived nicely on the amount of food provided, but the activity wheel rat ran excessively and developed significant ulcers within twelve days. A selection of a different rat strain allowed for Paré to induce ulcers more quickly. He concluded that this resembled the typical stress situation in the general population in which some people develop stress reactions, while others are capable of handling much more stress without any ill effects (Paré, 1962). His long-term program found that the effects of stress on health are multiply determined through the varying impacts of behavior, environment, physiology, and genetics. Later, after the publicity around the role of the helicobacter bacterium in ulcers, Paré argued that the finding that stomach ulcers are caused by the helicobacter bacterium did not invalidate his research, since about 80 percent of the population carries helicobacter in their digestive system and only a small percentage has ulcers.
An additional indicator of the increasing role of psychologists in health care after World War II can be found in the growth of the number of psychologists employed in medical schools and hospitals. This increase reflected the growth of health care as an industry, as well as the emergence of clinical psychology as an allied health profession, initially in primary service to psychiatry (Starr, 1984). In 1953, there were 255 psychologists working full- or part-time in medical schools (Mensh, 1953). But, by 1976 there were 2,336 so employed. This growth reflected the usefulness of psychologists to other medical specialties, but by the 1970s it also reflected a major change in the leading causes of disease and death, from acute to chronic, and the role of behavior and lifestyle in their onset and possible treatment.

Lifestyle, Behavior, and Health
The 1960s brought a new emphasis and understanding of health and disease in American life. President John F. Kennedy stressed the importance of fitness through activity as he encouraged Americans to be always prepared for the rigors of the Cold War. Indeed, American life had changed since the end of World War II as Americans became more sedentary and concerned with the passive consumption of creature comforts. The shift from worklife dominated by physical labor to factories and offices had left Americans less fit. Now, Americans were more likely to enjoy being a spectator at sporting events than participating in them. These changes left many Americans vulnerable to such diseases as coronary heart disease.
In the 1960s, epidemiological studies began to show that the primary causes of death and disability were no longer diseases such as polio, tuberculosis, influenza, or measles. Now, public health research indicated that the primary causes of mortality and disability were coronary heart disease and its cognates, along with cancer, stroke, and accidents. In each of these, behavior was an important factor in both cause and treatment. Chronic diseases were costly in every sense, from personal distress to increased insurance expenditures, to lost wages and productivity.
Perhaps no health issue better illustrated the role of behavior than the link between smoking cigarettes and lung cancer. In 1957, the US Surgeon General declared that there was a causal relationship between smoking and cancer. A Presidential panel’s report, Smoking and Health: Report of the Advisory Committee to the Surgeon General (1964), concluded that cigarette smoking was responsible for a 70 percent increase in the mortality rate of smokers over nonsmokers and that heavy smokers had twenty times the risk for developing lung cancer than nonsmokers. The report implicated smoking in bronchitis and coronary heart disease and found that smoking during pregnancy was responsible for low birth weight in the infants of smoking mothers. This report and others, such as the report of the Commission on Heart Disease, Cancer and Stroke (1964), indicated a major change in American health policy.
This change also opened the door for psychologists as behavioral scientists and professionals, since it was clear that behavior played a major role in health and disease. However, the field of psychology was not yet ready to take on a role as behavioral health experts. Despite an increased presence in medical settings, few psychologists were engaged in research or practice directly related to health. Even in a political atmosphere that emphasized lifestyle and behavior in health and disease, psychologists found themselves outside the loop, to use a Washington phrase, on one of the most important new government initiatives in years that held particular relevance to the field. A striking example of this occurred when Medicare was established in 1965. Psychologists were offered an opportunity to participate as providers in the program. However, APA leaders decided that such a role was not appropriate for psychologists and declined the opportunity. Within a few years, APA realized their error and asked a well-known clinical psychologist, William Schofield, to develop a position paper on the possible roles of psychologists in health care and research (Schofield, 1969). Schofield found that in none of the areas that were then at the forefront of public health concerns – coronary heart disease, stroke, and cancer – were psychologists substantively involved in either research or practice. Still, Schofield concluded that psychology was definitely a health profession, whether psychologists understood their field as such or not.
By, 1973, with the launch of the APA Task Force on Health Research, psychologists had moved firmly toward a recognition of the possibilities for psychologists in health. The official report of the Task Fore (1976) noted a number of issues psychologists could address: illness behavior, adaptation to chronic disease, medical compliance, and health promotion, among others. Coincident with the report, the number of psychologists interested and committed to pursuing research and practice in health had grown large enough to apply for membership as a division of the APA. In 1978, APA Division 38, Health Psychology, was established (Wallston, 1997). From a small beginning, the division grew, and its journal, Health Psychology, became one of the leading journals in the field. The establishment of behavioral medicine at almost the same time indicated that psychological approaches to health and disease were now considered important aspects of American health care.
What was not clear, however, was the intellectual or theoretical basis of psychology’s role in health care. The introduction and rapid acceptance of the biopsychosocial model provided an initial intellectual foundation, but it was not without its critics.
George Engel was the originator of the biopsychosocial model of health and disease, first published in Science (1977). A physician and medical professor at the University of Rochester’s medical school, Engel had long been interested in intraindividual and interpersonal factors in health and disease (e.g., Engel & Schmale, 1972). Engel had been influenced by psychosomatic medicine and later by general systems theory (Bertalanffy, 1968). Based on his long experience in patient care and teaching medical students, Engel came to see how important relational factors are in health and disease. He began with the traditional doctor–patient relationship, then to the interpersonal relationships, and then outward to macro factors, such as the hospital, its neighborhood, the larger city, and so on. In this, he moved toward a public health understanding of illness and health care. It was this multiple, complex relational understanding of health that he tried to express in the biopsychosocial model. When published, the biopsychosocial model was greeted with criticism from many, but also came to be accepted by many health care professions, especially those in the allied health professions, such as psychology. The publication of the model occurred at the time of the creation of the subfield of health psychology and soon became its intellectual touchstone.
Psychologists readily embraced the biopsychosocial model, as it opened up possibilities to play an important role in research and intervention. An indicator of this acceptance can be found in the issue of the Journal of Clinical and Consulting Psychology (1982, volume 50, issue 6) devoted entirely to the theoretical and practical application of the model in the then new fields of behavioral medicine and health psychology (Schwartz, 1982). The model continued to inform the field well into the twenty-first century, although it also was criticized for being vague (Marks, 1996) and was perceived by some as providing cover for the use of a stricter medical model in health intervention research and practice (Ghaemi, 2010; Lyons & Chamberlain, 2006). Critiques were also levied that the model is so imprecise as to be neither model nor theory. Rather, it is a loose formulation of possible relationships among biological, psychological, and social factors (Stam, 2000). In this sense, then, American health psychology is undertheorized, which may have been to its benefit as such an approach allows practitioners and researchers to create niches in the American health care system based on functional utility and that fit well with the demands of biomedicine operating in a capitalist system (Stam, 2015). What is missing, as well, is attention to the patient. What is the experience of illness and treatment to those suffering? And what are the consequences of having to navigate a complex health care system when one is ill? (Radley, 1994).
Certainly, the emphasis in American health psychology, especially its clinical applications, has been on individual responsibility. As Joseph Matarazzo (1982), one of the founders of American health psychology, wrote, “We must aggressively investigate and deal effectively with the role of the individual’s behavior and lifestyle in health and dysfunction” (p. 12). And much of clinical health psychology has stayed true to this charge. The focus has almost always been on individual behaviors and interventions, such as smoking cessation, obesity, pain management, etc. Seldom have mainstream American health psychologists called attention to the structural inequities that also play a causal and contributing role in health and disease (e.g., Adler & Stewart, 2010; Wilkinson & Pickett, 2010). These kinds of concerns also contributed to the emergence of new approaches to psychology and health.
While clinical health psychology with close ties to the health care system quickly emerged as the dominant approach to health psychology in the United States, other models have also developed, some with greater presence in other countries. Alongside this dominant model, a public health perspective has also become a prominent approach. In this model psychologists, typically in consort with epidemiologists and other health professions, consider how health is determined by social, economic, and political factors and not only the behavior and choices of the individual. A community health orientation that seeks to work in partnership with vulnerable populations to reduce risk and promote resilience through an emphasis on health promotion and prevention has also found a significant place. Finally, an important voice in the realm of psychology and health is a critical health approach that examines how power dynamics and social processes structure the understanding and practices of health and health care. I turn now to a brief account of these approaches in order to provide a more complete picture of how psychology as a field has developed in relation to health and health care.
Community Health Psychology
In the United States and Canada, community psychologists have developed an approach to health and illness that focuses on the social, cultural, and political context of human lives. Community psychology emerged as a distinct field beginning in the late 1950s that sought to articulate human health – mental or physical – from a strengths, rather than a deficit, model (Cowen, 1980; Sarason, 1981). Many of the early community psychologists were trained as clinical psychologists, but believed that too much emphasis was placed on intrapsychic factors and not enough on social and cultural factors in health and illness (Kelly, 2005; Pickren & Rutherford, 2010). As the field of community psychology developed, many of its practitioners were drawn to research and interventions related to community improvement through efforts to reduce social, political, and income inequalities. By the end of the twentieth century, a growing number of community psychologists were focused on how these inequalities impacted health and illness. This was and is particularly true in the United States, Canada, South Africa, and New Zealand (Hodgetts, Stolte, & Rua, 2016; Murray et al., 2004; Yen, 2016). Many community health psychologists are guided by a theoretical orientation that individuals, communities, and the societies/cultures they are embedded in are truly interdependent. Thus, improving health also means improving the community and society and reducing the inequities that contribute to illness.

Critical Health Psychology
Like community health psychology, critical approaches to health psychology pay attention to social structures, but place greater emphasis on the power relationships that undergird them. Various threads of theory and interventions that began in the 1980s began to coalesce in the 1990s to form contemporary critical health psychology. Although there is no one approach to critical health psychology in terms of methods, populations, or interventions, questions of values are central: Who does health psychology serve? What is it for? (Murray, 2015). For example, critical health psychologists may focus on the individual experience of health or illness, often employing narrative approaches that allow for the richness of the experience and that avoid the reduction of what are complex experiences to catchwords such as coping or resilient that fit better within the health care system and management (Radley, 2009). Critical health psychology places theory and research first in order to generate critiques that can then guide action. Theory that is grounded in relational, moral, and experiential approaches is privileged (see the chapters in Murray, 2015). The theoretical critique may lead to social activism intended to strengthen communities and individuals and enable resistance to oppressive health practices. In particular, critical health psychologists have offered strong critiques of the typical approach of contemporary clinical health psychology, especially its embededness in the biomedical health care system (Hepworth, 2006; Prilletensky & Prilleltinsky, 2003). Like community health psychology, critical approaches seek to advance social and economic justice in order to promote health.

Public Health Psychology
Public health as a field has a long and distinguished history (Rosen, 1958). It is unusual in that its experts and expertise come from many scientific and medical disciplines. Public health is international in scope and practice, with the World Health Organization (WHO) playing a critical role in global efforts related to primary prevention, health promotion, and epidemiology. Psychologists have long been involved in public health efforts, but it is not a common area of research or intervention for most psychologists. This is partly because Western psychology’s intense focus on the individual does not translate well to the kinds of problems that public health addresses, where there is a focus on patterns of health and disease. Health inequities, often referred to as health disparities by psychologists in order to maintain the focus on individual responsibility, has become a major global focus of public health. Poverty is a strong correlate, if not causal agent, of many diseases, including cancer, cardiovascular disease, stroke, and mental health. Western, especially North American, health psychologists have largely resisted a move away from their focus on individual responsibility and thus fail to address socioeconomic factors, such as income inequality, in health and disease. The WHO and many epidemiologists have provided convincing evidence for the social determinants of health and disease (e.g., Marmot, 2004; Wilkinson & Pickett, 2006).
Nevertheless, in recent years, psychologists of various orientations have been drawn into public health research and interventions. Nancy Adler, a well-known social psychologist, had been at the forefront of mainstream psychologists in her leadership of multidisciplinary work on health disparities (e.g., Adler & Stewart, 2010). Her experiences in this large research program have led her to call for psychologists to move beyond individual level psychological determinants to also include social determinants of health and disease and related structural factors (Adler, 2009). Critical health psychologists, such as Julie Hepworth in the United Kingdom, have sought to incorporate the emphasis on power, social structure, and values into public health psychology (Hepworth, 2004). Such a psychology must incorporate individual action or behavior, relational factors, and structural interventions to meet the demands of population health. A critical approach to public health incorporates the awareness that our health behaviors and decisions are constructed, made up, if you will, by the social, economic, and political conditions in which we live. Taking this approach allows for consistency in thinking of health in nonreductionist ways. Public health psychology, then, is multifaceted. It draws on elements of conventional health psychology while also seeking to incorporate the principles of traditional public health research. It is also increasingly being influenced by theories and methods from critical and community health approaches.


Conclusion
This chapter began with a broad historical overview that provided the necessary background to understand the emergence of a psychology of health as a scientific discipline and profession, primarily in the United States. Health psychology as a distinct subfield of disciplinary psychology emerged from a matrix of factors in American society, including such macrolevel events as the shift in mortality and morbidity from acute illnesses to chronic diseases. Many chronic conditions have a strong behavioral or psychological component to them. The rapidly growing field of clinical psychology seized upon this change, guided by the very loosely knit biopsychosocial model. As a result, much of what became health psychology in the United States was clinical in orientation. For economic and status reasons, clinical health psychologists, by and large, were drawn into the health care system as one of the allied health professions. There, they have done important work and brought relief and improved health to untold numbers of people. This approach, with local variations, has also played out in many other countries.
Still, there has been significant pushback against this dominant model. The three major alternatives that have developed, community, critical, and public health approaches, have succeeded because they have paid necessary attention to the reality that human beings live in societies and are embedded in specific cultures. The social, political, and economic structures in which we become psychological creatures are what constructs us as human beings. Thus, our experiences of health, illness, suffering, recovery, and/or death do not originate only within us. It is to the credit of these major alternatives that our understanding of what a psychology of health can and must be has broadened.
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