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      Preface

      Technology infuses every aspect of every day in every library, and thus basic technology skills are a prerequisite for everyone who works in a library. I designed the Neal-Schuman Library Technology Companion: A Basic Guide for Library Staff, Fifth Edition, to give colleagues a sound and sensible way to consider, access, and use library technologies to better meet the needs of our users. This book is designed to be a one-stop overview of all technologies used in libraries today. The world of information technology changes at a relentless pace, and today’s library managers, new librarians, support staff members, and students need a simple way to become informed and stay current.

      The pages that follow describe the broad scope of systems, software, and specialized devices available to libraries and show how they are integrated into our institutions’ unique processes. The book offers basic definitions, suggests applications and uses, considers adoption issues, and troubleshoots potential problems. All busy professionals need to learn how to evaluate these technologies and assess their usefulness, so the guide provides essential know-how in planning, security, purchasing, and more. Perhaps most important, a solid grounding in the topic will make library staff members more comfortable when speaking with colleagues or interacting with patrons.

      This fifth edition of the guide represents a complete reorganization and update of the book. The book now starts with a section that offers context on how technologies impact library work and a look at technologies that are currently in use. The next section covers the fundamental technologies that library staff members and patrons use, followed by a section on technology tools that library staff members use to present services to patrons. The largest section examines the library technology environment and how to build and maintain it. A final section addresses possible future developments in library technology and offers resources for keeping track of these developments as they happen. The book also includes two wholly new chapters, chapter 3 on free information resources and chapter 10 on library makerspaces. A fully updated chapter 2 reveals the results of a third survey of technology skills and tasks among library staff members, and chapter 17 provides new up-to-date sources for tracking down technology information. I hope that the new flow of the book is more logical and representative of the technologies libraries use and the environment in which library staff use them.

      The Neal-Schuman Library Technology Companion contains seventeen chapters arranged in five parts:

      Part I

      “LIBRARY TECHNOLOGY IN CONTEXT”

      
        ▪ Chapter 1, “The Universe of Library Technology,” delivers a historical overview of the technologies that have impacted libraries.

        ▪ Chapter 2, “Survey Says: How Library Staff Members Are Using Technology” provides context to the study of these information technologies and services by revealing the results of a third survey of working library staff members and the technologies they regularly use, as well as a comparison to the results of the surveys in the third and fourth editions.

      

      Part II

      “MISSION-CRITICAL TECHNOLOGIES”

      
        ▪ Chapter 3, “Free Information Resources: Part of the Library Arsenal,” discusses the crucial role of free Web information in supporting library research.

        ▪ Chapter 4, “Library Electronic Resources: E-books, Full-Text Articles, and Streaming Media,” addresses this mainstay area of library collections.

        ▪ Chapter 5, “Organizing Information to Make It Easier to Find: Library Catalogs, Discovery Layers, and More,” reveals the opportunities to expand the possibilities of the library catalog.

        ▪ Chapter 6, “Computing Devices in Libraries: Desktops, Laptops, Tablets, and Mobile Devices,” shows how many options library patrons and staff members have for taking on computing tasks.

      

      Part III

      “TECHNOLOGY THAT MAKES LIBRARY SERVICES RUN”

      
        ▪ Chapter 7, “Library Websites and Web Services,” emphasizes the importance of creating an Internet presence for your library with unique services for patrons.

        ▪ Chapter 8, “Social Networking and Patron Participation: Marketing and More,” highlights the value of social-networking tools and technologies for interacting with our patrons.

        ▪ Chapter 9, “How Library Staff Learn and Teach: Screencasts, Distance Learning, and Learning Management Systems,” demonstrates how technology can aid in staff development and training and how library staff members can fulfill their educational roles.

        ▪ Chapter 10, “Makerspaces in Libraries,” explores the possibilities for adding creative activities and technologies in libraries.

      

      Part IV

      “BUILDING AND MAINTAINING THE TECHNOLOGY ENVIRONMENT IN LIBRARIES”

      
        ▪ Chapter 11, “The Right Technology at the Right Time: Planning, Evaluating, Buying, and Implementing Technology,” offers a guide for purchasing equipment, putting systems into operation, and starting a technology planning process.

        ▪ Chapter 12, “Meeting and Supporting Patron Technology Needs: Universal Design and Adaptive/Assistive Technologies,” helps ensure that your technologies meet and serve the needs of your wide range of users.

        ▪ Chapter 13, “Building the Technology Environment: Infrastructure, Ergonomics, and Sustainability,” will help make any facility comfortable, accessible, and sustainable for the long run.

        ▪ Chapter 14, “Protecting Technology and Technology Users: Securing Collections, Enhancing Computer Security, and Protecting Privacy,” presents guidance for protecting your library and its patrons from physical and digital dangers.

        ▪ Chapter 15, “The Death of Technologies: Preservation Issues and Saying Good-Bye,” explains current technologies for recording information and the challenges ahead for retrieving that information from dying and dead technologies.

      

      Part V

      “WHERE LIBRARY TECHNOLOGY IS GOING AND HOW TO STAY INFORMED”

      
        ▪ Chapter 16, “Our Technological Futures: Maintaining Library Services in Infinite Possibilities,” looks ahead to how technology can and will impact our patrons, our libraries, and our tradition of service.

        ▪ Chapter 17, “Keeping Track of Technology Changes,” presents resources for learning more about the latest developments and issues.

      

      The book closes with a glossary of useful terms; boldfaced terms appearing within the text are included here.

      There is a great deal of information within these pages, but there is even more to discuss. Follow me on Twitter @TechCompanion5 for updated resources and materials, and reply to me with your questions and comments. You may also reach me at techcompanion@gmail.com.
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      1

      The Universe of Library Technology

      Libraries have long played an essential role in containing, preserving, and sharing information. Countless civilizations have, over thousands of years, produced and relied on various types of information, from creation stories to herd counts to tax rolls. These facts, philosophies, and communications were recorded because individuals in these societies saw some purpose in sharing such lore and information with others in the present and in preserving it for future generations. The explosion of information we have seen over the past four decades is merely the latest skirmish in a long-running battle: how can societies maintain their collections of facts, history, images, data, and fiction as the amount of these items increases so rapidly? Over thousands of years, libraries were adopted as a mechanism for accomplishing these purposes; were it not for libraries, we would have little or no knowledge of past generations or civilizations.

      At each step along the way, libraries would have failed in their efforts without information technology (IT) of various kinds. We tend to imagine technology as specifically involving computers and electronic devices, but technology encompasses both the products and processes that people create. Handling information requires a diverse collection of practical tools and processes. Looking at technology in the library world, processes would include the methods for rebinding books, classifying the items in a collection, or creating descriptive metadata for digital items, and full-text periodical databases, mobile devices, and library shelving units are examples of products. Information technology as a whole, then, includes any items or methods for containing, transmitting, and storing information.

      TRENDS IN LIBRARY TECHNOLOGIES

      Two main goals have driven library use of technology: better serving the needs of the library’s community and streamlining the workflow of the staff.

      The technologies that have impacted and continue to impact the library world fall into three main groups: (1) those created specifically for libraries and library work, (2) those created within the larger world and adapted for use in libraries, and (3) those created in the world and brought into libraries without much alteration.

      The first group would encompass developments such as Melvil Dewey’s classification system, the card catalog, and the machine-readable cataloging (MARC) record. In the second group we find such examples as the shaping of computer inventory control systems to work as library management systems for hosting library catalogs and managing circulation and cataloging systems, the molding of online databases to include periodical citation information and full-text articles, and libraries’ own alterations of website design for internal purposes. We see many examples of the third group in staff use of standard technology, such as e-mail, telephones, copiers, bar-code readers, RFID (radio frequency identification) tags, and many computer applications.

      TEN KEY DEVELOPMENTS IN LIBRARY TECHNOLOGY

      Many information technologies have been created over the years. The library itself is a technology developed to handle information storage and retrieval. This section discusses ten key developments in information technology that have affected libraries and their work over the centuries, in roughly chronological order. Some of these technologies are still in full use today, whereas others have been replaced or had their roles reduced. They represent processes for retaining or organizing information as well as manufactured tools or other products. All technology is designed to meet a particular need, and while few needs ever disappear completely, humanity is always finding new ways to better address long-standing needs. It is important to remember the former roles of obsolete technologies as we look at today’s technologies and toward the technologies that may replace them in the future.

      Development 1

      WRITING AND PAPER

      The development of written language and alphabets is the starting place for a discussion of information gathering. Writing’s roots can be seen in prehistoric cave paintings—an early pictographic method of communicating information by drawing symbols and pictures to represent concepts. Pictographs allow individuals to preserve information (at least in the short term) for their own use and also to share with others. If one writes on something that will last (the next key development in technology for libraries), the information can be passed on beyond the life of that individual and perhaps for many generations.

      Compare writing to another method for passing along information through time: memorization. In many cultures, oral history worked because skilled individuals (e.g., called griots in West Africa) were able to memorize genealogies, stories, and historic cultural events and recount them as needed. Each oral traditionalist or storyteller would train someone, usually beginning in childhood, to memorize the information and pass it on to succeeding generations. While memorization can be an effective way to preserve sets of information, its long-term use presents some difficulties.

      First, because only one person or a small number of people can remember the information, there is the danger of accidents, illnesses, or other untimely deaths completely wiping out the information. In addition, access to the information is limited because only those who have memorized it can reveal it. Second, because the information is memorized in a distinct pattern, it can be difficult for the person to recall individual bits of information (e.g., the date of a battle, the name of an individual’s daughter) without recounting larger parts of what he or she has memorized. Third, even with exceptional effort at memorization, some details are bound to be lost or corrupted. Intentional corruption can also occur because there is no written record to use for comparison. The safety, accessibility, and integrity of the memorized information have great potential risks, which a written record can overcome.

      The physical manifestation of writing has a huge impact on how easy it is to pass along the information. There are two elements of sharing information to consider: time and distance. Cave paintings and stone tablets are handy to show to folks who live nearby and to share with future generations, but they are awfully difficult to send to a friend in the next valley. This element of transporting information guided the development of writing material from cave walls to stone tablets, to papyrus scrolls, to goatskin or calfskin (vellum), and to linen- and now tree-based paper. Paper is relatively cheap to produce in quantity, is lightweight, and can last for a fairly long period of time. Its development made information much more mobile and also easier to duplicate.

      Development 2

      THE PRINTING PRESS AND BOOKS

      With a system of writing and a medium to place it on, the communication of ideas could be accomplished relatively easily and cheaply. Paper writings were bound into books (a form that originally used vellum for the pages) and passed along. However, making multiple copies of a work remained a laborious process.

      Enter the Gutenberg revolution of the fifteenth century. The invention of movable type and the printing press, first in China and then independently in Europe by Johannes Gutenberg, gave people the ability to make their writings available to a larger audience at a much quicker pace. Humanity entered into a time period in which improvements and innovations changed the publishing process and the audience for books. Printing became faster, paper grew cheaper, and literacy increased among the populace. These changes set the stage for libraries to develop on a large scale: many books were being printed and people wanted to read them. Libraries had existed in earlier civilizations (notably among the Babylonians, Romans, and Greeks) but had been available for only small elites. Printing allowed information to reach a wider audience and libraries to serve as intermediaries between the growing amounts of literature and a growing literate population.

      Development 3

      CLASSIFICATION SYSTEMS

      Libraries have had to deal with ever-increasing amounts of printed materials since the dawn of the printing press. Once the number of books in a library exceeded the librarian’s memory, the need arose for a method of locating a specific item or finding materials on a topic. One major breakthrough in organizing and using this information was the development of classification systems.

      Unlike today, where libraries tend to choose among two or three “universal” systems, classification schemes of the past were tied to a given library or collection, meeting the local needs of that particular entity. Every library featured its own way to organize materials by broad categories of knowledge. A tremendous change came about in 1876 with the development of the Dewey Decimal Classification (DDC) system. Melvil Dewey’s subject-oriented system for organizing books caught on and was adopted by a large number of libraries. Today, 95 percent of public and school libraries and 25 percent of academic libraries use the system. The Library of Congress Classification (LCC) system, developed to organize that library’s immense holdings, was later adopted by libraries (primarily academic ones) as an alternative standard. Both systems work on a similar principle: arrangement of the collection by the subject matter of the item.

      Classification systems helped libraries tame the growing mass of information. With them, library users could freely browse the collection by topic to find what they needed. The adoption of standardized systems also let libraries work together more smoothly and made it easier for patrons to understand how to use multiple libraries. With this innovation in place, libraries could move to make their service more efficient and their users’ experiences more fruitful.

      Development 4

      THE CARD CATALOG

      The creation and standardization of a tool to help people locate the information in a library was an impressive development in information technology. While libraries had been organized by local models of classification systems for years, the invention of the card catalog in 1791 in France (using the backs of playing cards, which at the time were blank), and the substantial growth of its use by libraries from the 1850s onward, gave library users an additional method for finding items beyond browsing the shelves. It also enhanced the work of libraries in at least two ways. First, it improved the ability of the library staff to locate materials and therefore provide service to their patrons. The card catalog allowed the library’s collection to be searched from one location without having to browse and scan the shelves. It added convenience as well as the ability to use multiple entry points (author, title, and subject) to access the collection.

      Second, the creation of a relatively easy-to-use tool to find library information allowed the public to participate directly in the research process. The catalog was fairly straightforward: if you wanted to find books by Louisa May Alcott, you looked in the drawers for the As and then browsed through the cards until you found her works. Once catalogs became standardized, it was easy for patrons to walk into any library and see what was available on a subject, find works written by a given author, or confirm whether a given title was held. The card catalog was the first example of an end-user searching tool: the patron gained the freedom to search, and library staff discovered a new instructional endeavor.

      Development 5

      LIBRARY SYSTEMS AND THE MARC RECORD

      With classification systems and card catalogs in use, libraries were doing a fine job of managing information. There came a point, however, when technology developments from beyond the library suggested that there could be easier ways to manage large collections of materials and provide broader access to the catalog for a large number of users. Librarians looked to the power of computers to help make libraries more efficient. Several libraries joined forces with computing professionals in the late 1960s to create the first automated library systems and their descendants, which operated from large mainframe computers and had “dumb” terminals for library staff and users to access the systems. Each item in the catalog was represented in a MARC (machine-readable cataloging) record, which contains bibliographic information along with subject headings, call numbers, and other useful information (see figures 1.1 and 1.2 for current examples). As we will see in chapter 5, these systems allow libraries to keep track of the items they own and are circulating without a large number of cards and paper. The quest for these systems drove libraries into the computer age, setting the foundation for today’s world of digital information.

      Development 6

      PERSONAL COMPUTERS

      Personal computers (PCs) and computing devices have made a huge impact on society, including in libraries (see chapter 6). PCs increased libraries’ computing power and allowed greater flexibility in choosing their local office and management software than was possible with mainframes. PCs also provided a platform for libraries to experiment with new media types, such as the CD-ROM (compact disc read-only memory), and to start accessing remote information services (periodical databases, shared cataloging databases, and eventually the Internet). In a relatively short period of time, libraries moved from having just one or two PCs in the back room to offering dozens and then hundreds of machines to the public. Today’s library is unimaginable without the personal computer as both a staff resource and as a means for the public to access library resources. The original desktop devices were a key step to lead into laptops, tablets, and other mobile devices as methods for interacting with library resources.

      
        FIGURE 1.1. Screenshot of a library catalog record for an item
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        FIGURE 1.2. Screenshot of a MARC record for the same item
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      Development 7

      ONLINE SEARCHING

      An exciting development of the computer age for libraries was the computerization of periodical indexes and other resources by companies that could then provide them to libraries using a telephone line and a modem. Starting in the 1970s, libraries were able to access resources they could not afford to keep in-house and to search these electronic resources much more easily than could be accomplished by manually paging through their print predecessors. Companies such as Dialog, BRS, and LexisNexis offered libraries access to periodical indexes and full-text newspapers, magazines, journals, and reference sources. Users would choose one or more indexes or periodical titles to search and then enter terms to locate related citations, abstracts, or articles.

      The advent of online searching meant that for the first time, libraries could make available resources that they did not physically own. Connecting to these online services could be expensive (users were charged a set fee per minute), but many libraries were willing to offer this service to their patrons. Early online searching was done by library staff members, partly because the command language for searching was difficult to learn and partly because of the expensive connection fees. Eventually, the methods of searching grew easier (and pricing plans began to change) and library patrons, known as end users, could more successfully attempt searching on their own. The move toward our current situation of the virtual, online library was under way.

      Development 8

      AUDIOVISUAL OR MEDIA ITEMS

      As with computers, audiovisual or media items were created within society at large and came to libraries as a new way of packaging information. Adding media items such as videocassettes, compact discs (CDs), and DVDs (digital versatile discs or digital videodiscs) to libraries over the years (see table 1.1) changed the complexion of the collection. These new media also caused challenges for the staff in terms of their shelving, location, and protection. The rich diversity of nonbook formats has allowed libraries to better serve their communities, who expect to have access to a wide variety of media. The consumers’ expectations that these kinds of media will be included in collections caused libraries to rethink their collection development and organization practices and to more readily adopt new media. Audiovisuals is the more historic term, but it is still used in some libraries. Media has become a fairly common replacement term, with some collection areas in libraries labeled with only the type of item included in them (e.g., DVDs). With the move toward streaming video and audio, shelving is destined to fade as an issue. But the addition of audiovisual resources to library collections eventually led libraries to provide access to databases of audio recordings and collections of streaming video. It also started libraries down the path of accepting other technologies into the collection and laid the groundwork for a host of modern library services, from public computers to e-books.

      TABLE 1.1. Timeline of invention dates for audiovisual items

      
        
          
            	Audiovisual Medium
            	Date Invented
          

        
        
          
            	
              Phonograph LP record

            
            	
              1948

            
          

          
            	
              Audiocassette

            
            	
              late 1950s

            
          

          
            	
              VHS videocassette

            
            	
              1976

            
          

          
            	
              Videodisc

            
            	
              1978

            
          

          
            	
              Compact disc

            
            	
              1982

            
          

          
            	
              CD-ROM

            
            	
              1984

            
          

          
            	
              MP3

            
            	
              1995

            
          

          
            	
              DVD

            
            	
              1995

            
          

          
            	
              Netflix

            
            	
              1997

            
          

          
            	
              iPod

            
            	
              2001

            
          

          
            	
              YouTube

            
            	
              2005

            
          

          
            	
              iPhone

            
            	
              2007

            
          

          
            	
              Amazon Kindle

            
            	
              2007

            
          

          
            	
              Android mobile phones

            
            	
              2008

            
          

          
            	
              iPad

            
            	
              2010

            
          

        
      

      Note: The dates for CD-ROMs and earlier media were taken from Walt Crawford’s Current Technologies in the Library: An Informal Overview (Boston: G. K. Hall, 1988). Dates for the MP3 file format and later media forms were confirmed in Wikipedia.

      Development 9

      THE INTERNET

      The Internet has had a strong presence in libraries and library planning for more than twenty years. From the early days of library Gopher sites and the first websites to today’s full-text periodical indexes, e-books, and mobile apps, the Internet has become the mainstay of the library world. The linking together of servers into networks has revolutionized communications and information seeking, giving people the ability to access collections of information and services through their individual computing devices. What started with four computers in 1969 now reaches across the world and into nearly every area of life. It may not reach absolutely everyone, as we will discuss in chapter 12, but everyone is impacted by it.

      The Internet continues to stimulate library staff to retool their delivery of services to patrons and to reconsider how they can best present the wealth of free online information alongside library-purchased print and digital resources. Library staff members use the Internet to access resources and then as a delivery mechanism to provide them to patrons within and beyond the library. They offer to help library patrons by answering reference questions via text messages, chat, or e-mail in an attempt to assist no matter the time of day or where patrons are located. They are working to organize library-licensed resources on their websites to help patrons find what they need. Libraries can claim many Internet successes yet still face several challenges. In a world of ever-present access to information, where does the library fit in? This topic is discussed in future chapters.

      Development 10

      A SOCIETY THAT WANTS AND REQUIRES TECHNOLOGY

      Developments in libraries are influenced by the expressed needs and expectations of each library’s community. As noted with some of the earlier developments on this list, society often creates something new and libraries decide to include it in their collections. This process has been influenced and driven by our patrons requesting items or by people in our communities taking an interest in new media or services before we actually adopt them. The receptiveness of our communities to new technologies will continue to shape libraries in the future.

      Technological changes are not always greeted willingly by library users, however. As society grows more dependent on various information technologies, some patrons find themselves caught in the digital divide. They are often required to use computers or access materials on the Internet to complete homework or fill out government forms or pursue commercial activities, and yet some patrons cannot afford access to the required technologies. Libraries are taking on the responsibility of providing this access.

      WHAT LIBRARIES ARE USING TODAY

      Libraries today exhibit a wide variety of technologies and technology applications. The key central technology is the Internet and Web-based resources, as suggested earlier. Most libraries offer a collection composed of a number of different formats for storing information (books, periodicals, electronic reference sources, DVDs, streaming media, e-books). But daily use of resources provided through the Internet and online interactions with patrons and colleagues have joined the ever-wider provision of resources in electronic form, meaning that libraries are entirely invested in this direction. Traditional materials, print-based books and journals and container-based items like DVDs, are still being added, but their portion of the library acquisitions budget will continue to drop.

      I hope books will never disappear (DVDs can go, though I wonder about long-term access to streaming media titles). We have to recognize that the information work of libraries may change in its particulars, but library staff members are still in the business of providing access to materials and technologies that people cannot afford, and of making efficient pathways to and informed browsing of selections of information. It is crucial for us to understand library technologies to help make the right decisions for our libraries as we respond to the needs of our patrons. The rest of this book looks at current library technologies in detail and examines what the future may hold.

      [image: ] Questions for Review

      
        1. What are the three sources from which library technologies come?

        2. What current technology, in your view, could have as large an impact as the ten key developments in this chapter?

        3. Is there an unmentioned key development that you would add to the list of ten?

        4. How would you define the term technology?

        5. Describe an impact of one of the ten developments that you have witnessed in your own library.
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      Survey Says . . .

      How Library Staff Members Are Using Technology

      Library technologies are ever changing, and you need to have a working knowledge of them to succeed in library work. I rely on my own experience in libraries and on my interactions with colleagues (as well as on my attention to professional literature and electronic discussions) to help shape what I share in this book. In addition, I decided that I needed to ask a wider group of librarians and library staff members to share their insights as well. For this and the previous two editions of the Neal-Schuman Library Technology Companion, I asked library staff members from all types of libraries to tell me what technologies and technology skills they use regularly. This chapter describes the survey from this edition, how it compared to the surveys from the two earlier editions, and what lessons I learned from it. I hope you might make further connections from the results.

      LIBRARY TECHNOLOGY SKILLS SURVEY

      In the spring of 2015, I conducted a Web-based survey modeled on my earlier surveys from the spring of 2012 and the fall of 2008. The hope, as before, was to gain insight into the regular technology tasks of library staff members. The survey has grown in length over the years, with thirteen questions asked in this current version compared to the nine asked in 2008. I posted it to a variety of electronic discussion groups in an attempt to reach people employed in all types of libraries (academic, public, school, and special) and in various roles (support staff members, library technology experts, technical services folks, etc.). See table 2.1 for a list of the groups. The survey was made available for three weeks, and I received 2,216 responses (topping the 2,075 responses from 2012 and the 1,800 from 2008) from a diverse group of individuals working in libraries. I am grateful to everyone who took the time to participate. They provided a wonderful sample to work with in assessing technology use.

      DEMOGRAPHICS OF THE RESPONDENTS

      Despite the large response and the diversity of electronic discussion groups selected, the respondents are not a perfect cross-section of library staff from all types of libraries. There have been improvements over the years in the balance of responses among types of libraries represented, which have tended to tilt heavily toward academic libraries. This time around the library type breakdown was as follows: 54 percent work in academic libraries, 25 percent in public libraries, 12 percent in school libraries, and 6 percent in special libraries; 3 percent of respondents chose “other” for their library type, and their work settings are state libraries, bibliographic utility vendors, library consortia, or library and information science graduate programs. Past surveys have had as high as 64 percent of respondents who worked in academic libraries.

      A new question this year surveyed the locations of respondents’ libraries. The vast majority of respondents provided a location. Forty US states were included in the responses, along with the District of Columbia and Puerto Rico. Library staff members from eight Canadian provinces and forty-three other countries also responded, representing libraries on six continents.

      In terms of their education, the respondents tended to have a master’s degree or additional graduate degrees. This question was aimed at determining respondents’ preparation for their positions, and perhaps also to suggest their roles in the library. Of respondents, 19 percent have completed a bachelor’s degree, an associate degree, some college coursework, or a high school diploma as their highest level of education; 53 percent have earned an MLIS, MSIS, or MLS degree in library and/or information science; 8 percent have a non-library-related master’s degree rather than an MLIS, MSIS, or MLS; 16 percent have earned dual master’s degrees; and 4 percent have earned doctoral degrees.

      TABLE 2.1. Library electronic discussion groups where the survey was posted

      
        
          
            	Discussion Group Mailing List Address
            	Affiliated Institution
          

        
        
          
            	
              academic_division@sla.lyris.net

            
            	
              Special Libraries Association (SLA) Academic Division

            
          

          
            	
              arlis-l@lsv.arlisna.org

            
            	
              Art Libraries Society of North America

            
          

          
            	
              autocat@listserv.syr.edu

            
            	
              Library Cataloging and Authorities Discussion Group (Syracuse University)

            
          

          
            	
              cjc-l@lists.ala.org

            
            	
              Association of College and Research Libraries (ACRL) Community and Junior Colleges Section (CJCLS)

            
          

          
            	
              code4lib@listserv.nd.edu

            
            	
              Code for Libraries

            
          

          
            	
              collib-l@lists.ala.org

            
            	
              ACRL College Libraries Section (CLS)

            
          

          
            	
              create@cvl-lists.org

            
            	
              Creation and Makerspaces in Libraries

            
          

          
            	
              dlsconf@ls2.cmich.edu

            
            	
              Attendees of and presenters at the Distance Library Services biennial conference

            
          

          
            	
              ifla-l@infoserv.inist.fr

            
            	
              International Federation of Library Associations and Institutions (IFLA)

            
          

          
            	
              ili-l@lists.ala.org

            
            	
              ACRL Information Literacy Instruction Section

            
          

          
            	
              infohio-l@LISTSERV.OECN.K12.OH.US

            
            	
              INFOhio (Ohio’s PreK-12 Digital Library)

            
          

          
            	
              infolit@lists.ala.org

            
            	
              American Library Association (ALA) Information Literacy Discussion List

            
          

          
            	
              kla-list@lsv.uky.edu

            
            	
              Kentucky Library Association (University of Kentucky)

            
          

          
            	
              librarymakerspace-l@lists.ufl.edu

            
            	
              Library Makerspace (University of Florida)

            
          

          
            	
              lis-infoliteracy@jiscmail.ac.uk

            
            	
              Chartered Institute of Library and Information Professionals (CILIP) Information Literacy Group

            
          

          
            	
              lis-pub-libs@jiscmail.ac.uk

            
            	
              UK Public Libraries

            
          

          
            	
              list@alaoweb.org

            
            	
              Academic Library Association of Ohio (ALAO)

            
          

          
            	
              lita-l@ala.org

            
            	
              Library and Information Technology Association (LITA)

            
          

          
            	
              lm_net@listserv.syr.edu

            
            	
              School Library Media and Network Communications (Syracuse University)

            
          

          
            	
              ngc4lib@listserv.nd.edu

            
            	
              Next Generation Catalogs for Libraries (University of Notre Dame)

            
          

          
            	
              offcamp@listserv.utk.edu

            
            	
              Off-Campus Library Services Section (University of Tennessee, Knoxville)

            
          

          
            	
              ohiolink@lists.ohiolink.edu

            
            	
              OhioLINK Consortium

            
          

          
            	
              oplinlist@oplin.org

            
            	
              Ohio Public Libraries

            
          

          
            	
              publib@webjunction.org

            
            	
              OCLC Public Librarianship

            
          

          
            	
              sla-dite@sla.lyris.net

            
            	
              SLA Information Technology Division

            
          

          
            	
              sla-dsol@sla.lyris.net

            
            	
              SLA Solo Librarians Division

            
          

          
            	
              tslibrarians@listserv.kent.edu

            
            	
              Technical Services Librarians and Catalogers (Kent State University)

            
          

          
            	
              uls-l@lists.ala.org

            
            	
              ACRL University Libraries Section (ULS)

            
          

          
            	
              univers@infoserv.inist.fr

            
            	
              IFLA Academic and Research Libraries Section

            
          

          
            	
              web4lib@listserv.nd.edu

            
            	
              Web Technologies in Libraries (University of Notre Dame)

            
          

        
      

      I also asked respondents to provide their job titles, and an analysis of these titles revealed more information about respondents’ roles. I was able to classify about 90 percent of respondents who shared a job title into the following groups: 46 percent have the word librarian in their job titles, which I presumed meant that the positions required an MLIS, MSIS, or MLS degree or equivalent, though some may not; 24 percent have job titles with a clear administrative function, including director, dean, university librarian, manager, coordinator, or head of a given unit; 13 percent of the titles appear to be support staff positions, including terms like assistant (the most popular of this group by far, even after excluding positions like assistant librarian or assistant director), associate, technician, clerk, attendant, page, and paraprofessional; the final group I identified were school library media specialists, 6 percent of the total, who used various titles, including media specialist, teacher-librarian, and school librarian.

      A further look at terms included across all of the job titles tracked fairly well with the task areas identified below. The top five terms were reference (7 percent), catalog/er/uer/ing (6 percent), instruction/al (5 percent), technology/ies (3 percent), and technical services (3 percent). Finally, it was interesting to find responses of unusual (at least to me) job titles, such as stock librarian, specialist social domain, Saturday assistant, digital fabrication specialist, open scholarship administrator, enquiry officer, and—a phrasing for a position that I had not heard before—intermittent librarian (I hope this person finds a permanent position).

      Respondents were asked to choose all of the task areas that they perform at their libraries from a list. Table 2.2 shows the distribution of task areas, highlighting that while some typically public services–related tasks top the list, a total of ten tasks show participation by more than a third of the respondents. Respondents chose an average of six different task areas, showing that their individual jobs are not clearly focused on just one or two areas, meaning that their needs for technology are likely spread across a wider spectrum. Two new task areas that I added to the survey (user experience and electronic resource management) were popular choices, with both chosen by 35 percent or more of respondents.

      Finally, in terms of their longevity in library careers, 19 percent have worked in libraries for five or fewer years, 20 percent between six and ten years, 30 percent between eleven and twenty years, and 30 percent for twenty-one or more years. This constant skew of the longevity distribution in each of the three surveys has been toward middle-term and long-term library workers. While I would have liked to have a larger number of early career library staff, it is to the benefit of the survey results to have more individuals who have longer-term experience with technology. And no matter when individuals started in their library careers, they all work in today’s library, with all the commonalities and variety that implies.

      TABLE 2.2. Job tasks performed on a regular basis

      
        
          
            	Task
            	Number of Selections
            	Percentage of Respondents
          

        
        
          
            	
              Reference

            
            	
              1,404

            
            	
              63.4

            
          

          
            	
              Instruction

            
            	
              1,296

            
            	
              58.5

            
          

          
            	
              Collection development

            
            	
              1,260

            
            	
              56.9

            
          

          
            	
              Circulation

            
            	
              917

            
            	
              41.4

            
          

          
            	
              Cataloging

            
            	
              905

            
            	
              40.8

            
          

          
            	
              Electronic resource management

            
            	
              835

            
            	
              37.7

            
          

          
            	
              Acquisitions

            
            	
              789

            
            	
              35.6

            
          

          
            	
              User experience

            
            	
              775

            
            	
              35.0

            
          

          
            	
              Library administration

            
            	
              769

            
            	
              34.7

            
          

          
            	
              Outreach

            
            	
              758

            
            	
              34.2

            
          

          
            	
              Marketing/public relations

            
            	
              722

            
            	
              32.6

            
          

          
            	
              Library/IT (information technology) systems

            
            	
              672

            
            	
              30.3

            
          

          
            	
              Periodicals/serials

            
            	
              659

            
            	
              29.7

            
          

          
            	
              Media/audiovisuals

            
            	
              566

            
            	
              25.5

            
          

          
            	
              Interlibrary loan

            
            	
              518

            
            	
              23.4

            
          

          
            	
              Distance library services

            
            	
              474

            
            	
              21.4

            
          

          
            	
              Archives/special collections

            
            	
              437

            
            	
              19.7

            
          

          
            	
              Other

            
            	
              209

            
            	
              9.4

            
          

        
      

      THE MOST COMMON TECHNOLOGIES AND SKILLS

      Despite the fact that the survey may exhibit demographic mismatches to the larger population of library staff members, I still believe that the respondents’ answers provide some helpful insights into the universe of technology skills used in libraries. Respondents were asked to select from a list the technologies or technology skills that they use on a regular basis in their jobs. Table 2.3 shows the twenty-one items that were chosen by more than 50 percent of respondents.

      TABLE 2.3. Technologies and skills used on a regular basis, chosen by more than 50 percent of respondents

      
        
          
            	Technology or Skill
            	Number of Selections
            	Percentage of Respondents
          

        
        
          
            	
              E-mail

            
            	
              2,146

            
            	
              96.8

            
          

          
            	
              Word processing (MS Word, Google Docs, etc.)

            
            	
              2,017

            
            	
              91.0

            
          

          
            	
              Using a Web browser

            
            	
              1,923

            
            	
              86.8

            
          

          
            	
              Library catalog (public side)

            
            	
              1,919

            
            	
              86.6

            
          

          
            	
              Library database searching

            
            	
              1,896

            
            	
              85.6

            
          

          
            	
              Spreadsheets (MS Excel, Google Sheets, etc.)

            
            	
              1,839

            
            	
              83.0

            
          

          
            	
              Printers (public or staff)

            
            	
              1,825

            
            	
              82.4

            
          

          
            	
              Web searching

            
            	
              1,810

            
            	
              81.7

            
          

          
            	
              Teaching others to use technology

            
            	
              1,592

            
            	
              71.8

            
          

          
            	
              Presentation software (MS PowerPoint, Prezi, Google Slides, etc.)

            
            	
              1,547

            
            	
              69.8

            
          

          
            	
              Windows operating system

            
            	
              1,520

            
            	
              68.6

            
          

          
            	
              Laptops

            
            	
              1,516

            
            	
              68.4

            
          

          
            	
              Scanners and similar devices

            
            	
              1,501

            
            	
              67.7

            
          

          
            	
              Library management system (staff side)

            
            	
              1,464

            
            	
              66.1

            
          

          
            	
              Downloadable e-books

            
            	
              1,390

            
            	
              62.7

            
          

          
            	
              Web-based e-book collections

            
            	
              1,288

            
            	
              58.1

            
          

          
            	
              Cloud-based storage (Google Drive, Dropbox, iCloud, OneDrive, etc.)

            
            	
              1,285

            
            	
              58.0

            
          

          
            	
              Technology troubleshooting

            
            	
              1,213

            
            	
              54.7

            
          

          
            	
              Teaching using technology (instruction sessions, workshops, etc.)

            
            	
              1,212

            
            	
              54.7

            
          

          
            	
              Online instructional materials/products (LibGuides, tutorials, screencasts, etc.)

            
            	
              1,204

            
            	
              54.3

            
          

          
            	
              Tablets (iPad, Surface, Kindle Fire, etc.)

            
            	
              1,149

            
            	
              51.9

            
          

        
      

      In 2015, I added twenty-seven more technologies and skills to the original list of thirty-five that I had used in the 2008 and 2012 surveys. Given that fact, it is interesting to see that the top eight skills from the list have essentially remained the same as they were in the 2008 survey (“using a Web browser” and “printers” moved up the list in the 2012 survey). These clearly essential skills were reported by more than 80 percent of respondents:

      
        ▪ E-mail

        ▪ Word processing

        ▪ Using a Web browser

        ▪ Library catalog (public side)

        ▪ Library database searching

        ▪ Spreadsheets

        ▪ Printers (public or staff)

        ▪ Web searching

      

      The most notable change in this top group was a trade of places for public library catalog (rising) and Web searching (falling). Teaching others to use technology, the ninth-ranked skill, fell below 80 percent for the first time, and presentation software (ranked tenth) fell below 70 percent, but both retained their places in the top ten skills. This group of ten shows what most library staff members should have in their skill sets to meet job requirements in various settings.

      As we move farther down the list, the results indicate the great diversity of skills expected of a large percentage of the respondents. Table 2.4 shows skills that were chosen by less than 50 percent of the respondents. Web conferencing/video conferencing, educational copyright knowledge, library website creation or management, and cloud-based productivity apps just missed out on making the 50 percent cut line. Nine other tasks or skills were chosen by a third or more of all respondents. Library staff members have a wide variety of technologies to deal with in their jobs, as evidenced by these statistics and the fact that respondents chose an average of twenty-six technologies that they regularly use. Further results of individual technologies and comparisons among them are discussed as part of the chapters that follow.

      TECHNOLOGIES THAT PATRONS USE THE MOST

      Two new questions for the 2015 survey focused on gauging what technologies are most often used by patrons in the respondents’ libraries: (1) What technologies do you help patrons with the most? (2) Which technology items do you circulate the most? For the first question, the top six technologies were database searching, printers and printing, word processing, Web searching, e-books (downloading in particular), and the library catalog. That sounds like many of my days at the library. Other themes that appeared were basic computer assistance and instruction, help with scanning, and guidance on the use of particular types of equipment, notably tablets, laptops, and mobile devices. Specific software applications were mentioned, in particular Microsoft Office as a whole, as well as Word, Excel, and PowerPoint in particular. There were also a number of references to assisting patrons with e-mail (showing that not everyone is an Internet expert). The gamut of needs ran from help with the discovery layer to getting self-check-out equipment working (the things that might free up staff time do not always accomplish that). School librarians split their need lists among teachers and students, with quite a bit of overlap between the two. There was a pleasant mixture of problems to troubleshoot, situations that users perhaps should have been able to resolve themselves, and situations that opened up new possibilities for people and enabled them to find what they needed to find or do what they needed to do. There is no question that the respondents to the survey provide a wide range of assistance to the people who use their libraries.

      TABLE 2.4. Technologies and skills used on a regular basis, chosen by less than 50 percent of respondents

      
        
          
            	Technology or Skill
            	Number of Selections
            	Percentage of Respondents
          

        
        
          
            	
              Web conferencing/video conferencing (WebEx, Google Hangouts, GoToMeeting, etc.)

            
            	
              1,092

            
            	
              49.3

            
          

          
            	
              Educational copyright knowledge

            
            	
              1,081

            
            	
              48.8

            
          

          
            	
              Library website creation or management

            
            	
              1,078

            
            	
              48.6

            
          

          
            	
              Cloud-based productivity apps (Google Apps, Office 365, etc.)

            
            	
              1,057

            
            	
              47.7

            
          

          
            	
              Facebook

            
            	
              932

            
            	
              42.1

            
          

          
            	
              Texting, chatting, or instant messaging (IM)

            
            	
              904

            
            	
              40.8

            
          

          
            	
              Fax machine

            
            	
              895

            
            	
              40.4

            
          

          
            	
              Smartphones (iPhone, Android, etc.)

            
            	
              876

            
            	
              39.5

            
          

          
            	
              Digital projectors

            
            	
              855

            
            	
              38.6

            
          

          
            	
              Webpage creation

            
            	
              847

            
            	
              38.2

            
          

          
            	
              Virtual reference (text, chat, IM, etc.)

            
            	
              761

            
            	
              34.3

            
          

          
            	
              Learning management system (LMS) or virtual learning environment (VLE)

            
            	
              760

            
            	
              34.3

            
          

          
            	
              Mobile apps

            
            	
              740

            
            	
              33.4

            
          

          
            	
              Discovery layer/service/system

            
            	
              729

            
            	
              32.9

            
          

          
            	
              Cameras (still, video, etc.)

            
            	
              720

            
            	
              32.5

            
          

          
            	
              Technology purchase decision making

            
            	
              720

            
            	
              32.5

            
          

          
            	
              Image editing software (Photoshop, etc.)

            
            	
              685

            
            	
              30.9

            
          

          
            	
              Dedicated e-readers (Kindle, Nook, etc.)

            
            	
              661

            
            	
              29.8

            
          

          
            	
              Software installation

            
            	
              637

            
            	
              28.7

            
          

          
            	
              Twitter

            
            	
              615

            
            	
              27.8

            
          

          
            	
              Computer security and privacy knowledge

            
            	
              603

            
            	
              27.2

            
          

          
            	
              Database creation/editing software (MS Access, etc.)

            
            	
              506

            
            	
              22.8

            
          

          
            	
              Blogging

            
            	
              493

            
            	
              22.2

            
          

          
            	
              Smart boards/interactive whiteboards

            
            	
              466

            
            	
              21.0

            
          

          
            	
              Video recording and editing

            
            	
              464

            
            	
              20.9

            
          

          
            	
              Mac operating system

            
            	
              457

            
            	
              20.6

            
          

          
            	
              Audio recording and editing

            
            	
              363

            
            	
              16.4

            
          

          
            	
              Technology equipment installation

            
            	
              358

            
            	
              16.2

            
          

          
            	
              Computer programming or coding

            
            	
              353

            
            	
              15.9

            
          

          
            	
              Assistive/adaptive technology

            
            	
              349

            
            	
              15.7

            
          

          
            	
              RFID (radio frequency identification)

            
            	
              265

            
            	
              12.0

            
          

          
            	
              Other

            
            	
              242

            
            	
              10.9

            
          

          
            	
              Chromebooks

            
            	
              240

            
            	
              10.8

            
          

          
            	
              Network management

            
            	
              179

            
            	
              8.1

            
          

          
            	
              Server management

            
            	
              177

            
            	
              8.0

            
          

          
            	
              Statistical analysis software (SAS, SPSS, etc.)

            
            	
              177

            
            	
              8.0

            
          

          
            	
              Linux

            
            	
              119

            
            	
              5.4

            
          

          
            	
              3-D printers

            
            	
              114

            
            	
              5.1

            
          

          
            	
              Augmented reality (Google Glass, etc.)

            
            	
              38

            
            	
              1.7

            
          

          
            	
              Makerspace technologies (laser cutters, CNC machines, Arduinos, etc.)

            
            	
              23

            
            	
              1.0

            
          

          
            	
              Virtual reality (Oculus Rift, etc.)

            
            	
              22

            
            	
              1.0

            
          

        
      

      On the circulation side, it became clear that not all libraries circulate technology items. Of the respondents, 37 percent (814 of 2,216) offered one or more technologies that they circulate, noting that these were the most popular of such items for their libraries. Laptops were the runaway favorite, with 400 respondents (49 percent) noting laptops as the most popular or one of the most popular items. The next three most popular items were tablets (136 respondents; 17 percent), cameras (79 respondents; 10 percent), and headphones (64 respondents; 8 percent). Nooks (49 respondents; 6 percent) and Kindles (33 respondents; 4 percent) could have been included in the tablet count, depending on the models involved, or grouped with the generic e-readers (19 respondents; 2 percent). The latter e-reader grouping would bring the three combined items to 101 respondents and 12 percent of all those responding. One final popular item was chargers (40 respondents; 5 percent). The respondents reported some other interesting items, including tripods, microphones, smart boards, a Roku box (for streaming media), and Playaways (small audiobook players).

      THE MOST COMMON WISHES FOR TECHNOLOGIES AND SELF-DEVELOPMENT

      Finally, I asked respondents to answer two aspirational questions that also appeared on the earlier surveys: (1) What technology skill could you learn to help you do your job better? (2) What technology or technology skill would you most like to see added to your library? The first question drew 756 responses, or 34 percent of all respondents. The second had 1,397 responses, or 63 percent of all respondents. Nearly twice as many people were willing to suggest new additions for their library as were willing to look within for possible changes.

      Answers to the first question were all over the map, with one respondent stating, “Our customers need us to teach them the basics because the people who create the latest thing do not have great learning sites.” Another opined, “I feel my degree in Library Science didn’t prepare me for the technology aspect of the job.” The highest-ranked need on respondents’ future training agendas was expressed as programming or coding (217 respondents; 28 percent). Web design (31 respondents; 4 percent), makerspace technologies and 3-D printing (23 respondents; 3 percent), video editing (22 respondents; 3 percent), and social media (21 respondents; 3 percent) round out the most popular alternatives for individual learning. Coding and Web design were also the top two results for this question in the 2012 survey on library technologies. One person who did not offer any suggestions did note, “I don’t have time anymore since they cut our staff. Just trying to do what I need to do now.” Resources and time to take on more learning are not always available, but respondents have a lot of ideas of what they will pursue when they are able to do so.

      On adding technologies to their libraries or technology skills for themselves or their coworkers, respondents’ replies ran the gamut: iPads or other tablets were mentioned by 155 respondents (11 percent); e-books and e-readers netted mentions from 114 respondents (8 percent); 3-D printers and printing were mentioned by 112 respondents (8 percent); and makerspaces were included by 83 respondents (6 percent). Many other technologies or altered practices came from small groups or single respondents. “Increased adoption of videoconferencing,” “a microfilm machine that isn’t 20 years old, preferably one connected to a PC with scanning capabilities,” and “more diversity in platforms (almost entirely Windows based at present)” are just three examples.

      Rather than adding new technologies or talents, there were also calls for staff to broaden their abilities with existing technologies: “I’d just like for the library staff to be brought up to basic 2015-level (or even 2005-level!) computer literacy.” A very sensible response from one librarian was this: “I would love to see our libraries focus more on educating the staff as to the possibilities technologies offer and gaining more general tech skills that are transferable between platforms.” Such an approach could really help staff adapt to ongoing changes and work with various interfaces. Other respondents hope for increased use of technology by patrons or the library’s community: “I would like to see technology used more in class projects (i.e., tableau or story maps).” And one plaintive wish came for “more Flip cameras, but they are no longer made.” I hear you, and I second the motion (even though everyone has a camera on his or her phone or tablet).

      WHAT WE CAN LEARN FROM THE SURVEY

      Clearly, every library position and every library setting is different. Without a doubt, the survey could have been more representative. My hope is that the results give you, as they have given me, a confirmation that we all need to grow our abilities in this common palette of skills. Also, many other tasks and capacities (both on the survey and suggested by the respondents) may well become expected of us as new technologies arrive and our libraries change. The chapters ahead will help you become more aware of what is out there and guide you in developing your knowledge.

      [image: ] Questions for Review

      
        1. What are the top ten technologies or technology skills required in your position?

        2. Were you surprised by anything in the survey results?

        3. What technology skill could you learn to help you do your job better?

        4. What technology or technology skill would you most like to see added to your library and/or your library staff?

        5. Which technologies are most used or most circulated in your library?

        6. Who is responsible for providing training in new resources and services in your library?

      

      [image: ] Selected Sources for Further Information

      
        Crawford, Walt. “Making It Work Perspective: TechNos and TechMusts.” Cites and Insights: Crawford at Large 8, no. 4 (April 2008). http://​citesandinsights.info/​v8i4d.htm.

        ▸ Walt examines various lists (his own and those of other bloggers) of technology skills that individual “techie” librarians lack and those that are recommended for every library staff member to have. He examines the interplay of which technology abilities are accepted as needed for all staff and suggests that absolutism is not the best expectation.

        Ennis, Lisa A. “Talking the Talk: Communicating with IT.” Computers in Libraries 28, no. 8 (2008): 14–17.

        ▸ Ennis provides a short list of tips for getting along with the IT professionals in your environment.

        Gutsche, Betha, and Brenda Hough, eds. Competency Index for the Library Field. Dublin, OH: OCLC WebJunction, 2014. www.webjunction.org/​documents/​webjunction/​Competency_Index_for_the_Library_Field.html.

        ▸ This page links to a document of definitions for various tasks arranged by competency area for all work in libraries, with sections that focus on core technology skills—very useful for identifying expectations for various staff positions.

        Thompson, Susan M., ed. Core Technology Competencies for Librarians and Library Staff: A LITA Guide. New York: Neal-Schuman, 2009.

        ▸ This group of essays addresses in more detail the expectations for a variety of library positions in public and academic libraries. It also addresses ways in which to measure and develop these technology competencies.

        Varnum, Kenneth J. The Top Technologies Every Librarian Needs to Know: A LITA Guide. Chicago: ALA TechSource, 2014.

        ▸ This collection of contributed chapters aims both to cover specific trending technologies and to consider approaches for connecting technology to library missions and strategic planning. The chapter authors suggest areas for librarians to focus on and invest their training time.

        Walter, Scott, and Karen Williams, eds. The Expert Library: Staffing, Sustaining, and Advancing the Academic Library in the 21st Century. Chicago: Association of College and Research Libraries, 2010.

        ▸ This collection of essays assesses what competencies are needed as libraries change while incorporating new technologies and services. Specific advice is given to aid the job redefinition and hiring process.
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      Free Information Resources

      Part of the Library Arsenal

      Libraries pay a lot of money for access to full-text journals, databases, e-books, streaming video, and other licensed resources, and those sources will get their time in the spotlight in the next chapter. First, we need to discuss how library staff members make use of free Web resources. Our society is very much attuned to turning to online resources for many different needs, from staying in touch with news and current events to finding health information and connecting with friends and family. People regularly turn to search engines and other resources to find the information they need (the Pew Research Center has a variety of interesting studies on information seeking; see the link in the Selected Sources section at the end of the chapter). Library staff members are people, too, and we work with a panoply of resources, free and licensed, to get our work done.

      THE USEFULNESS OF FREE WEB RESOURCES

      There can at times be felt a sense of division and even competition between free Web information and licensed library resources, at least in how they are discussed by librarians. We sometimes convey an implicit message that patrons should not be wasting their time with Google or other search engines; instead, they should use our databases and electronic resources. This division is sometimes relevant in discussing the need to evaluate Web resources, but that need is not particular to just online information, but all formats in which information appears. It is clear that using a scholarly journal database or an online encyclopedia should give the searcher a higher incidence of trustworthiness than a quick Web search. But excellent information can be discovered in both, given proper discrimination.

      There are many different ways to approach source evaluation, but just one illustration should be sufficient. The ACCORD methodology for evaluation, formulated by librarians at Ithaca College (http://​ithacalibrary.com/​sp/​subjects/​evalres), uses these criteria:

      
        ▪ Agenda: Why has the information been published or shared, and are there any biases present in the work?

        ▪ Credentials: Who wrote or created this information, and why should we trust them?

        ▪ Citations: Does the author cite any other works, and are those sources still available?

        ▪ Oversight: Has the information gone through a process of peer review or review of any kind before being published?

        ▪ Relevance: Does the information fit the need for which it is being used?

        ▪ Date: Is the information up-to-date, or, if a historical analysis is needed, does the information cover the time period that is being studied?

      

      The questions in the previous bullet points just graze the essentials of these criteria, and I suggest you consult the URL (uniform resource locator) provided for clearer definitions. By asking these questions of any information source, we can learn if it is useful for the need before us. So as we consider the sources we use and the results they bring, there should not be automatic dismissal or questioning based on where a source is located. Our mission is to bring forth the best information to meet library users’ needs and to show them how to search efficiently and effectively. Why would library staff remove something useful from their arsenal of sources, something that could benefit our patrons?

      SUGGESTED FREE INFORMATION SOURCES

      SEARCH ENGINES

      Web search engines are a great way to quickly locate possible sources for all kinds of information needs. Library staff members use them and suggest that their patrons do, too. In the library technology skills survey discussed in chapter 2, 81.7 percent of respondents reported that Web searching is a technology skill they regularly use in their jobs. Search engines have advanced searching features to combine and exclude search terms, bring up results in particular languages, and fulfill a variety of other criteria about the search. They report results using relevance ranking, showing the results that best fit the terms and criteria entered. Yes, there can be flaws in the ranking algorithm, and filter bubbles that distort search results by trying to tie them to the online activities and interests of the user (or the last user of that browser), and an overabundance of advertising. But search engines reflect the best options we currently have for searching the public Internet (as apart from the Deep Web, the collection of resources that are blocked from view due to security barriers, licensing agreements, or anonymity-creating software).

      My favorite is still Google (www.google.com), but Bing (www.bing.com) and Yahoo (www.yahoo.com) are also major competitors. Baidu (www.baidu.com), a Chinese-language search engine), ranks very highly along with the first three in terms of the number of monthly or annual searches by each search engine. I will also mention DuckDuckGo (https://duckduckgo.com) as a search engine that does not use any of the tracking features that lead to the filter bubble situation mentioned earlier. One thing I find myself checking as part of my information seeking is whether a given term is the right one for the topic I am searching. A simple search engine search can show me that I am right on track or identify synonyms or elucidate the right term (like elucidate; I looked it up, and it means what I thought it means).

      GOOGLE SCHOLAR

      Google Scholar (https://scholar.google.com) is a subset of Google that is aimed at highlighting scholarly resources, articles, books, conference papers, patents, and case law. Though it may not be as full featured in terms of narrowing options or search fields as some licensed competitors like Scopus or Web of Science, Google Scholar provides a huge chunk of scholarly literature that may be as big as (or even bigger than) either of those databases. It can be searched by keywords to find materials related to your topic and can be a useful approach to searching outside of standard licensed databases of scholarly materials.

      Google Scholar is not without its downfalls and limitations, however. There is the possibility that individuals can post false articles or books online and have them indexed in Google Scholar so that they can be discovered. These false resources can be hidden within results of other scholarly materials (not that this does not happen with scholarly databases from time to time, but the means of placing the false resources are easier with Google Scholar). Also, not everything linked within Google Scholar is freely available. The most recent estimate shows that only about 24 percent of the scholarly materials located online by subscription journal publishers, open-access journals, or individual authors and research groups are free (see Khabsa and Giles’s 2014 article in the Selected Sources section). This means that three-quarters of what an individual finds online, including within a Google Scholar search, will not be available to him or her without paying an article charge or purchasing an e-book.

      Libraries can work with this second issue by connecting their licensed full-text collections. This is done through the OpenURL protocol, which is described more fully in chapter 4. There is a Library Links option in Google Scholar that a searcher can use to select certain libraries to determine whether they have holdings of a particular full-text article. All in all, Google Scholar is a useful resource for finding scholarly resources and also for checking on metrics and rankings of scholarly publications. Users can set up profiles as well and track the usage of their own publications through the service.

      OPEN-ACCESS JOURNALS

      Open-access journals are publications that are made available at no charge to individual researchers and their institutions. This ties in very nicely with the last issue mentioned regarding Google Scholar, in that some scholarly publications are not licensed to institutions and can show up in Google Scholar results and elsewhere as free resources. This form of publication is also very useful for libraries because the aforementioned OpenURL platform can be used to connect open-access journal content to article citations in periodical databases. A great source for finding open-access journals is the Directory of Open Access Journals (https://doaj.org). The directory plays a guiding role by including only legitimate journals and turning away unscrupulous open-access resources that often require authors to pay to be published or do not practice peer review. The source can be searched by topic across its collection of journals.

      GOVERNMENT INFORMATION

      Reports and publications produced by federal, state/province, and local government agencies can be extremely helpful research sources. In the United States, we are very fortunate to have a search engine dedicated to unearthing materials from these agencies: USA.gov (www.usa.gov). As government publications and documents began to be digitized, the need for a method for searching them instigated the establishment of this service. The website covers a broad expanse of topics and provides access to everything from lengthy research reports to legislation and digital historical image archives. It is a very useful starting point that can lead to individual agency sites, such as the US Geological Survey (www.usgs.gov), Data.gov (the US government open-data site; www.data.gov), and the Library of Congress’s digital collections (www.loc.gov).

      WIKIPEDIA

      Wikipedia (www.wikipedia.org) is an intriguing collection of information continuously being created, modified, and updated by, well, just about anyone in the world. It takes the process of creating an encyclopedia to a whole new collaborative level. The idea is that rather than trusting an article on a topic to one or two experts, why not bring in the group mind to add currency, a broader perspective, and a greater range of details to that same information? It is, in some sense, information creation laid bare: all the discussions among contributors are saved, and their edits and revisions of the original document are immortalized.

      It is certainly not a perfect information source, for though high standards of objectivity and good referencing of sources are expected, there are abuses. Wikipedia does bring out excellent information on a variety of topics and certainly covers a wider array of topics than most general reference sources. Information consumers must evaluate the material they find carefully, but isn’t that true for all information sources? In the end, Wikipedia brings forward a great deal of useful information, along with some questionable information, and opens new debates that can only better inform information users. An excellent infographic with statistics on Wikipedia usage, titled “Redefining Research,” is available on OpenSite at http://​open-site.org/​wikipedia.

      GOOGLE BOOKS AND THE INTERNET ARCHIVE

      These huge collections of digitized books came about initially from agreements reach by Google and the Internet Archive to scan the book collections of several libraries. Many of the titles included in both sites are public domain titles that no longer have copyright protection. In fact, the Internet Archive (www.archive.org) is completely composed of public domain items (books, texts, videos, audio files, software, and images). In Google Books (https://books.google.com), there are many copyrighted materials included, and in some cases, publishers have allowed users to preview the titles and read selections from the full text of the books. Google also offers a Google Books store to sell copies of some percentage of the e-books. Searches can be run across the collections at each of these sites, and results from the Google Books site will also show up in Google and Google Scholar results. Both represent incredible, though differently focused, attempts to preserve print materials in digital form and make them searchable.

      DIGITAL PUBLIC LIBRARY OF AMERICA

      If you are looking for archival items of any kind, the Digital Public Library of America (http://dp.la) can help you find them. This resource provides a portal to search hundreds of collections of archival items (images, text, sound, video, and physical items) from libraries, archives, and museums. The project is committed to providing a method for the public to access these materials for free. The site offers both a broad keyword search option and also ways to limit your search by time frame, location, or format of the item. This is an incredible tool to make visible resources that might escape attention on an individual organization’s website or that might not be provided digitally at all.

      OPEN EDUCATIONAL RESOURCES

      Within education circles, much work has been done to create freely available, open resources that can support learning. Open educational resources (OERs) exist for both the K–12 and higher education levels with any fine collections available. The concept behind them has been to remove the economic demands of traditional educational resources by providing high-quality resources online that can be used and reused by anyone who can access them. This might mean children in an underfunded elementary school in Kenya who benefit from OER lesson plans or low-income college students in Minnesota who avoid buying expensive textbooks by using an open-access textbook. These resources can also benefit someone researching a topic online who might find relevant sources among OER collections. Many types of OER materials are available, including open textbooks and many kinds of online learning objects (lessons, video tutorials, quizzes, etc.). One finding aid for these collections is the “Textbook Alternatives and OER” LibGuide I created at http://​libguides.lib.miamioh.edu/​textbookalternatives. I will also mention that many of these materials make use of Creative Commons (http://​creativecommons.org) licensing standards, which allow content creators to specify that their creations may be freely reused by others, with or without additional limitations. I am a regular user of the Creative Commons–licensed section of the Flickr.com image database (www.flickr.com/​creativecommons)—free images (with credit given)—who can beat that?

      [image: ] Questions for Review

      
        1. How does Google Scholar work, and what are some of its issues?

        2. What are the six evaluative criteria of the ACCORD method?

        3. What does OER stand for, and what are some examples of OERs?

        4. What free Web resources would you add to this chapter?

        5. What is a filter bubble?

        6. What are the merits of Creative Commons licensing?

      

      [image: ] Selected Sources for Further Information

      
        Burns, Christa, and Michael P. Sauers. Google Search Secrets. Chicago: ALA Neal-Schuman, 2014.

        ▸ This book provides an introduction to searching Google and its various services, including Google Scholar. The authors share methods for effectively filtering and limiting searches.

        Ciccone, Karen, and John Vickery. “Summon, EBSCO Discovery Service, and Google Scholar: A Comparison of Search Performance Using User Queries.” Evidence Based Library and Information Practice 10, no. 1 (March 6, 2015).

        ▸ This article presents an assessment of the search results from two library discovery layers and Google Scholar. The findings show that the three services performed fairly similarly for known-item searches, with Google Scholar outperforming the other two for topic searches.

        Jemielniak, Dariusz. Common Knowledge? An Ethnography of Wikipedia. Stanford, CA: Stanford University Press, 2014.

        ▸ Jemielniak presents an in-depth look at the culture within Wikipedia and the impact that it has on the performance of the tool. It is a very interesting behind-the-scenes look at this service.

        Khabsa, Madian, and C. Lee Giles. “The Number of Scholarly Documents on the Public Web.” PLOS ONE 9, no. 5 (May 9, 2014). http://​journals.plos.org/​plosone/​article?id=10.1371/​journal.pone.0093949.

        ▸ The authors present a study of the current number of scholarly documents available online, in which they found that Google Scholar contains 87 percent of them (99 million of the 11 million). Further, the authors identified the number of scholarly articles made available online at no charge (about 27 million, or 24 percent).

        Pariser, Eli. “Beware Online Filter Bubbles.” TED Talks, filmed March 2011. www.ted.com/​talks/​eli_pariser_beware_online_filter_bubbles.

        ▸ This talk and demonstration by Pariser provides a vivid description of how filter bubbles work and the impact they have on reducing the availability of information sources to individual users as their search results become constricted to a range of topics they normally search.

        Pew Research Center. “Information Seeking.” Accessed October 27, 2015. www.pewinternet.org/​topics/​information-seeking.

        ▸ This section of the Pew Research Center website provides results from its surveys on the online information-seeking activities of Americans and analysis of their survey responses.

        Weiss, Andrew. Using Massive Digital Libraries: A LITA Guide. Chicago: ALA TechSource, 2014.

        ▸ Weiss touches on a number of topics from this chapter (open-access journals, Creative Commons, Google Books, and the Internet Archive) while approaching the concept of massive digital libraries.
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      Library Electronic Resources

      E-books, Full-Text Articles, and Streaming Media

      Library periodical databases and other electronic resources are heavily used as information sources by library staff and patrons. Electronic resources, present in libraries for more than forty years, have continued to grow in functionality, variety, and complexity, as well as number. These sources have influenced libraries’ acquisition of more computers to accommodate patron access and forever altered libraries’ acquisitions of books, periodicals, and tangible forms of media. This chapter details the types of electronic resources used by libraries and the impact of their use.

      TYPES OF ELECTRONIC RESOURCES

      PERIODICAL DATABASES

      Periodical indexes with just article citations were among the first electronic reference sources. They make it quick and easy to search for article citations in a database by specific fields or by keywords. With the addition of abstracts and links to full-text articles, these sources became even more valuable to library users, as well as very convenient, allowing the searching and locating of articles to happen all in the same database. Such one-stop shopping for articles is possible from within the library or at home. Some excellent examples of general and subject-specific periodical databases are those provided by the EBSCOhost (www.ebscohost.com), Gale (www.gale.cengage.com), and ProQuest (www.proquest.com/​libraries/) families of databases.

      The addition of full-text periodical articles to the databases has been widespread. Publishers, database vendors, and librarians have worked out agreements to make many thousands of periodicals available in full text. Access to these magazines and journals in libraries may come about in the following ways:

      
        ▪ Libraries subscribe to individual full-text periodical titles. These periodicals may be available only online or they may be available in both print and online formats. Libraries may subscribe to an online periodical and then place a link to it in their library catalogs or online serial directories (or both).

        ▪ Individual full-text articles from journals and magazines can be found in periodical databases. This is brought about by database vendors arranging with publishers to include the full text of various periodicals in their databases.

        ▪ Some journals are available as open-access titles at no cost. The Directory of Open Access Journals (https://doaj.org), previously mentioned in chapter 3, provides a directory of free scientific and scholarly e-journals.

        ▪ Sets of publishers’ journals may be made available to a library or a consortium for a single subscription price. The articles in the collection may be browsed or searched as a group or can be linked from periodical databases that the library or consortium offers. An example of this, containing sets of titles from multiple publishers, can be seen in the OhioLINK Electronic Journal Center (www.ohiolink.edu/​content/​ohiolink_electronic_journal_center; see figure 4.1).

      

      ELECTRONIC BOOKS (E-BOOKS)

      E-books bring the world a new way of experiencing books. Digital versions of books are created (in both text and audio editions) and made available for purchase by libraries and individuals as Web-based resources or downloadable files (for reading or listening to at home or elsewhere). Some companies that distribute them require you to use their specialized software or e-book reader to view them, while other vendors may allow them to work on a variety of e-book readers and other devices. Typically, the software allows you to place bookmarks in an e-book and change text size, among other features. E-book publishers protect their titles through a process known as digital rights management (DRM), in which various technologies are used to limit copying and printing, thus staying in line with copyright protections on the title. Vendors such as EBSCOhost’s eBooks and Audiobooks (www.ebscohost.com/​ebooks) and OverDrive (www.overdrive.com) allow you to download text and audio e-books from their collections to various mobile devices or desktop computers. Another alternative for audio e-books is Findaway World’s Playaway digital audio players, for which individuals or libraries purchase a device that comes preloaded with an individual book title.

      
        FIGURE 4.1. Screenshot of OhioLINK Electronic Journal Center

        [image: ]

      

      It is difficult to tell how e-books will continue to develop as a medium. At this point, many individuals still prefer reading print titles and economic barriers have kept many others from owning e-readers, both of which have likely worked against the widespread adoption of e-books over print. But an ever-growing volume of titles, wider means for reading books on e-readers or mobile devices, and the introduction of audio e-books have sustained growth and interest in e-books. Vendors and publishers do make collections of text and audio e-books available for libraries to purchase and then offer for download, but licensing restrictions and expense keep many titles unavailable in e-format. And purchased e-books cannot typically be loaned to patrons of other libraries through interlibrary loan.

      In the academic library world, individual libraries and library consortia have been buying individual e-books or subscribing to collections of scholarly and reference e-books and making them available to authenticated patrons through the Web. Safari Books Online (www.safaribooksonline.com) is an example of a service libraries can use to access multiple publishers’ works online, freeing them from buying print copies of technology book titles that become quickly outdated. In addition to these collections, chosen based on topic areas of interest or a highly valued publisher, librarians are now considering how best to choose other e-book titles. One option is called patron-driven acquisitions (PDA) or demand-driven acquisitions (DDA). After a librarian preselects a number of e-book titles, links to those books are added into the library’s catalog. Patrons can then discover the titles, and if they are used enough (the number of usages required to trigger a purchase will vary), the library purchases the e-book. This means that a huge number of e-book titles can be made available to a library’s patrons, with those patrons having the final say on which titles are purchased.

      DIGITAL VIDEO COLLECTIONS

      Digital video collections are an attractive option for libraries to provide video content both within and beyond the library building. Many vendors offer streaming video services, with library patrons accessing films, documentaries, and other video content from the company’s servers. Examples include Kanopy (www.kanopystreaming.com), Alexander Street Press (http://​alexanderstreet.com/​products), hoopla (www.hoopladigital.com), Swank Digital Campus (http://​digitalcampus.swankmp.com), and Films on Demand (www.films.com/​ecStreamingLanding.aspx).

      There are also efforts in place in academic libraries to digitize DVDs and videocassettes from their collections that are needed for course reserve (the digitized materials may be retained for future reserve use). Any digitized or originally digital video can be made available as streaming video, where viewers can watch the video through their Internet connections but do not download a copy, or in downloadable form, if the rights to do so are made available by the video’s creator. Institutions who wish to pursue this method need to have a streaming media server in place from vendors such as Kaltura (http://corp.kaltura.com) or Panopto (http://panopto.com). These options give libraries the opportunity to be flexible in how they make video materials available beyond the standard checking out of packaged video items.

      ELECTRONIC REFERENCE COLLECTIONS

      Just as the availability of full-text articles makes research easier, online access to reference sources is a boon to the library’s community. Sources include almanacs, dictionaries, directories, encyclopedias, literary criticism collections, and many other selected sources. In some cases, these are traditional print reference sources that are now available digitally. Others are newly created collections of text, images, and video content designed to be used online.

      Libraries tend to purchase electronic versions of reference sources as a first choice, buying print versions only when they must. Improved searching is a huge advantage, as is the common ability to have access to regularly updated versions of the sources. These e-sources can also expand on the possibilities of print sources by adding sound (e.g., the ability to listen to Martin Luther King Jr.’s recorded speeches rather than just reading his words) and video (e.g., watching the human immune system attack a virus in a computer model) to help users appreciate and understand the material. Not to be overlooked in this discussion is the fact that these electronic resources can be used by multiple individuals and, through authentication, from anywhere that users have Internet access, bringing the full-text, image-bearing source into the user’s home or anywhere else. The space gained by removing print reference collections has been reallocated to patron study or reading space and other uses.

      ONLINE ACCESS ISSUES

      There are a number of advantages and disadvantages with electronic resources to discuss, but we’ll look at those later in this chapter. Before that, though, there are a number of issues relating to their access that must be addressed.

      LICENSING AND PATRON AUTHENTICATION

      A huge issue in all this sharing is making sure that the right resources are shared with the right user (or the right number of simultaneous users). The agreements that libraries sign with database providers are designed to ensure that only the patrons of the library are allowed to use the resources. Some licensing agreements also limit the number of individuals who can simultaneously use a database. Libraries tend to offer their resources freely to their communities, and this extends to the many electronic resources they make available on their websites: library catalogs, collections of links to Internet sites, library tutorials, and other documentation. When it comes to periodical databases and electronic reference tools, libraries need to draw the line at remote access to these services.

      There are a variety of ways to conform to licensing agreements and provide patron authentication, ensuring that only current patrons of a library are accessing a given resource. These options can be divided into one for users within the library and another for those outside of the library. The outside or remote access option requires patrons to log in if they are accessing these resources from home or elsewhere outside of the library. This is pretty flexible in that users can connect to the library’s website from any computer and click on the resource to have the opportunity to log in. Or, in other systems, users can log in once upon entering the library’s site to gain access to the entire suite of protected resources. The main downside in either case is that people then have to remember their log-in ID (identification) and password, and the library has to make sure that it regularly updates its database of valid users. That database may take the form of a proxy server, which passes along a user’s authentication to any electronic resources included in the server’s settings.

      Internal authentication of library users is provided by setting up a range of IP (Internet protocol) addresses with a database vendor. The addresses have been assigned to all computers in a library or an educational institution. Anyone who tries to access the database from a computer with one of the correct IP addresses gets in; all other users are kept out. This is easier for users in that they do not need to remember log-in information to get access. It also works well for libraries with many computers.

      Libraries of all kinds must find ways to make their electronic resources available to their patrons, whether in the library or at home. License agreements are generally written to provide for remote access by users, and then the question becomes a technical and educational one for libraries and their patrons. There are many successful examples of individual libraries and library consortia that continue to make remote access work.

      TECHNOLOGICAL REQUIREMENTS

      What technology components do libraries or individual users need to access the resource? This can include a sufficient Internet connection, certain memory or processor requirements for a computer, and perhaps a certain type and version of Web browser software. We need to be aware of the minimum requirements for a resource, both for equipping our in-house computers and for deciding whether enough of our patron base can use the resource remotely. The technology requirements must be available to users so that they can determine whether they will be able to successfully use the resource remotely. As well, a library needs to make enough computers available to accommodate users.

      COST

      In some cases, electronic resources can be bargains for a library when compared to purchasing the equivalent print resources. Also, working with a consortium can greatly reduce a library’s individual contribution to a subscription. But cost increases for electronic resources can rise and fall from year to year. Careful consideration needs to be made regarding whether an electronic resource will be a feasible expense. Costs for electronic journals can rise dramatically each year, and libraries may find themselves unable to continue with certain electronic subscriptions. The most striking situation has been among scholarly publications and some large publishers, such as Elsevier. A number of academic library consortia have had to threaten (and some to fulfill their threats) to cancel their subscriptions from a given publisher to head off substantial price increases from year to year. There is also an “open access” movement afoot in academic circles to make research articles available online at no charge to the scholarly community, thus bypassing the expensive subscription prices that libraries and others must pay for scientific publications. A loose coalition of scholarly associations, libraries, and publishers is working to improve this situation for everyone involved.

      Beyond the subscription costs, libraries need to consider the staff time involved in updating software or loading updates to the database itself. In the case of databases that are maintained on a library’s own server, the maintenance of the database files and their updates can differ in the time required from resource to resource. These costs can be eased once again by participating in consortia that undertake these maintenance efforts centrally, but there are still costs involved for the libraries that participate.

      CANCELING PRINT SOURCES

      It is not unusual to cancel print subscriptions for periodicals or other reference sources when libraries seek out similar or identical electronic resources. This happens quite frequently with individual periodical databases or with source aggregators like LexisNexis and EBSCOhost, which include a variety of full-text periodicals and reference sources in their databases. This can certainly save libraries money. The potential downside is that if a particular title is ever removed from the database, libraries can end up with gaps in their collections. In libraries where the current version of a source is used to the exclusion of any earlier ones, the impact of this loss may be small. However, in other situations, missing years of backfiles of a heavily utilized periodical title can be disastrous and confusing to patrons—some of whom will inevitably need only the few years we happen to be missing from our collection. We need to remember that our subscription to an electronic resource does not guarantee that it will remain the same over the course of the subscription; and to be fair, many resources improve their electronic versions over time. The great gain of wider access (beyond the library) is generally worth this potential unpredictability.

      ORGANIZING AND INTEGRATING

      Libraries have long been focused on bringing disparate resources together and organizing them so that they can be found and used. The question libraries face now is this: how can we put electronic and print sources together so that they can be used effectively without one type or another getting lost? On the staff side, library staff must understand where and when to use print resources and where and when to use electronic ones. The issues on the public side of electronic resources are much the same. When we arrange electronic resources on our library websites, how can we be sure to lead our patrons to print sources when they are the best ones to use? Online pathfinders that list electronic and print sources side by side can be created for topics. For example, see Miami University Libraries’ Subject and Course Guides (http://​libguides.lib.miamioh.edu), as shown in figure 4.2, or Kansas City Public Library’s Resources by Topic (www.kclibrary.org/​resources-by-topic). One mechanism for creating these is LibGuides (www.springshare.com/​libguides/), a subscription-based service that provides for easy creation of subject-related guides. Library staff must also be aware of the available options so that they can lead patrons to the most appropriate source, not just the easiest one to find on the shelf or website.

      A related integration issue is that of connecting search results in periodical databases with potentially several sources or collections of full-text periodicals and the library’s print or microfilm periodicals. Library users can expect that most periodical databases will have their own selections of full-text coverage. A method for connecting each individual database’s full text, so that a search in Periodical Index A will show links to full-text articles from Periodical Index B, Electronic Journal Collection X, and Periodical Index A, is called OpenURL (briefly mentioned in chapter 5). OpenURL is a protocol for making connections between the indexing databases and the full-text sources through an OpenURL server that includes a database showing periodical title coverage and interlinkage among the databases and full-text collection. An excellent example of this sort of link resolver in action is OhioLINK’s Find It service that uses EBSCOhost’s LinkSource (www.ebscohost.com/​discovery/​technology/​linksource).

      
        FIGURE 4.2. Screenshot of Miami University Libraries’ Subject and Course Guides
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      FEDERATED SEARCH AND DISCOVERY LAYERS

      “Why can’t we just search all of these tools at once?” This question has been asked by many a library staff member and library user confronted with a sometimes overwhelming number of electronic resources. Given that the electronic resources described here, irrespective of type, are all available electronically and are all able to be searched by keyword, it is possible to pursue federated search: searching multiple sources from a single search blank. Federated searching is also known as metasearch. The existence of Internet search engines that allowed for metasearch of multiple search engines at once, such as Ixquick (https://ixquick.com) and Dogpile (www.dogpile.com), was also a motivating factor for developing metasearch in library resources. Between systems created in-house by library systems staff and commercial products, federated searching has been implemented in hundreds of libraries. Now the move is toward a discovery layer, as is discussed in chapter 5.

      The concept is fairly straightforward: a library can have a search blank on its website for users to simultaneously search the library catalog, a number of periodical databases, locally held collections of electronic resources, e-books, and the Web. The result is a relevance-ranked mixture of sources that matches the terms the user entered. The “discovery” element is that many resources unknown to patrons (e.g., e-books or scholarly articles) become part of the results, having been discovered by the software. The most fitting set of articles, books, websites, and e-reference source materials available are, in theory, presented for the user’s topic. The user is then able to scan down the list of results without worrying about where the items have come from.

      This result was sought with federated searching, with sometimes mixed results: sources were not necessarily searched with meaningful relevancy ranking applied to the results, or duplicate sources from multiple databases were not removed. A large result set could be produced that proved confusing to users. With discovery layers, the available databases and individual sources are supposedly much better indexed and relevance is assessed more carefully. There is also the ability to shape the initial and succeeding result sets through the use of multiple facets (type of publication, format of item, date, availability, etc.). The guidance provided through the interface can help users shape the search. Libraries cannot count on even the best software to control the relevance of results for very broad searches, such as “war” or “America.” It is certainly true that users are probably better off learning about specific tools so that they can selectively choose the best resources. However, this is very much a librarian way of thinking; we cannot expect our users to have or take the time to learn everything that we know. There are research needs for which a one-stop search option would save the time of the user and reveal incredibly useful sources. An alphabetical list of 100 or 200 databases can be difficult to dive into. Tying together many, if not all, of the resources in our collections presents users with a fuller picture of what a library has available for them.

      TRAINING AND EDUCATION

      Training is crucial to the successful use of electronic resources in a library. If patrons do not understand how (or when) to use the resources, and if staff are also unaware, the library will have wasted a lot of money and not served its patrons. Any implementation of electronic information sources needs to be accompanied by intensive staff training. Part of this training must be aimed at how staff members can help educate patrons who have questions about the new resources or are encountering them for the first time. This should be done in addition to any formal public instruction program the library may have.

      Using screencasts is an effective means for providing quick training that is easy to review (and great for visual learners). One useful set of these brief video tutorials may be found at the ANTS (Animated Tutorial Sharing Project) collection on Screencast.com (www.screencast.com/​users/​ANTS). Chapter 9 offers a variety of other methods aimed at instructing users. Remember that resources can be used effectively and live up to their potential only if those who use them know what they are doing.

      THE PROS AND CONS OF ELECTRONIC LIBRARY RESOURCES

      Having now concluded a review of issues involved in utilizing electronic resources, let us take a look at some further advantages and disadvantages of these resources. The sources included in electronic resources, full-text periodicals databases, e-books, online reference tools, and streaming video are all a bit different, and the following statements will not be relevant to all of them. These lists should help identify the questions that libraries have already answered and those which still remain for one or more of the types of resources.

      ADVANTAGES

      
        ▪ Electronic resources are easier to search because they offer more varied search options than do print-based resources.

        ▪ Electronic resources are located on the Web and use interfaces similar to other search engines with which users may already be familiar. People are used to turning to the Web as a central location for information-seeking activities, so why not place library resources in easy proximity?

        ▪ Electronic resources provide services that are not duplicated in other formats, such as the integration of full-text articles within periodical indexes.

        ▪ The resources are more accessible than print resources; they can be used by multiple users at the same time and can be made available remotely to the library’s community.

        ▪ Using electronic resources can save space in libraries, for example, using full-text online periodicals rather than microfilm or bound periodicals or using electronic reference sources in place of reference books.

        ▪ These resources are cheaper to access in the long run and are easier to update; current data can be added to one central site that is available to all users of the resource.

      

      DISADVANTAGES

      
        ▪ The resources can stop working at inopportune times due to local networking failures or due to difficulties at the server site.

        ▪ Electronic resources may not be exact replicas of existing print versions, and so there can be a loss of content.

        ▪ The concept of ownership is different with electronic resources versus print resources. Print resources in libraries typically are (and have long been) purchased outright: by buying them, you control what you have access to, and you can share the items you buy without question under first-sale doctrine (which would also let you sell an item that you purchase). With e-books, streaming media, or full-text articles, there is no first-sale doctrine, and depending on the licensing agreement you have, there may not be a way to share the item beyond a specified user group.

        ▪ Beyond sharing, you cannot count on the items being available long term. Now, there are situations in which you purchase and host files for resources on your own, and so you can control access. But many more items are hosted on a vendor site and may not be there if the vendor goes out of business or switches its business model. And subscription-based resources, as mentioned earlier, can lose individual titles or content, and there is no recourse for the library that has “lost” that access.

      

      In general, electronic library resources force a library to ask some hard questions about its provision of services. The good thing is that electronic library resources can expand the choices our patrons have. The difficult element is that as we add these resources, we grow more and more dependent on resources over which we have little control and barely any ownership. The reality is that electronic resources are an inevitable addition for any library, and the best bet is to pursue cooperative licensing arrangements and possibly purchase digital content with other libraries. This is the present and future of libraries.

      [image: ] Questions for Review

      
        1. Describe the different ways that a library might have access to full-text periodical articles.

        2. What are two issues to consider related to electronic resources?

        3. What are the types of electronic resources a library might have access to?

        4. Explain an OpenURL link resolver. Does your library offer this service?

        5. Do you feel adequately trained in the use of electronic resources in your library? Who in your library or elsewhere could help you learn more (you can check the resources in chapters 9 and 17)?
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        CUFTS Resource Comparison. Simon Fraser University Library, 2015. http://​cufts2.lib.sfu.ca/​MaintTool/​public/​compare.

        ▸ This resource provides libraries with the ability to compare two to four periodical databases with one another for overall coverage and full-text access to periodical titles.

        Dempsey, Lorcan, Constance Malpas, and Brian Lavoie. “Collection Directions: The Evolution of Library Collections and Collecting.” portal: Libraries and the Academy 14, no. 3 (2014): 393–423.

        ▸ This article addresses changes in both library user expectations and library collection-building processes, culminating in the need for more electronic resources. The authors also discuss the move libraries have made toward vendor-hosted resources and the need for discovery services to connect with users who have turned to nonlibrary resources for making these connections.

        Duncan, Cheryl J., and Erika Day Peterson. Creating a Streaming Video Collection for Your Library. Lanham MD: Rowman and Littlefield, 2014.

        ▸ The authors focus on providing streaming video content for library patrons through both locally hosted collections and subscription resources. They address the steps in working through the creation process, from selection and licensing to providing access and choosing media servers.

        Polanka, Sue, ed. No Shelf Required 2: Use and Management of Electronic Books. Chicago: ALA Editions, 2012.

        ▸ Polanka has edited an excellent collection of chapters by twenty contributors on aspects of implementing e-books in various library settings.

        Woodward, Jeanette. The Transformed Library: E-books, Expertise, and Evolution. Chicago: ALA Editions, 2013.

        ▸ Woodward discusses a variety of issues that have come to transform library operations and services. The book covers the adoption of e-books and the questions this raises for libraries. There is also an excellent chapter on the relationship between libraries and e-publishers.
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      Organizing Information to Make It Easier to Find

      Library Catalogs, Discovery Layers, and More

      This chapter introduces library systems software, perhaps the most elemental software for library operations. This software makes the library’s internal functions and external services possible, from cataloging e-books and print materials to providing a public catalog for library users. We will also look at some additional software and interfaces that can be added to library systems, enhancing their abilities.

      LIBRARY SYSTEMS

      Library systems software was devised to computerize a variety of library operations, including materials check-in, cataloging, circulation, purchasing, and the online catalog (also known as an online public access catalog or OPAC). The process of converting these functions to a computerized medium is referred to as library automation. This conversion movement, beginning in the 1960s, opened up a software market aimed at libraries, permitting the purchase of individual modules (e.g., a stand-alone circulation system) or all of the modules combined into a suite, referred to as integrated library system (ILS) software. The advantage of opting for an ILS product is that commands and routines are standardized throughout all the modules, and the modules can cross-reference data from other modules. Today, ILS products are often augmented by modules from other vendors that are coded to be compatible with the ILS. Library systems are not found in every library, but thousands of libraries are using them throughout the world. A small collection of hundreds of items probably does not require an automated system. Libraries with collections larger than that should have or intend to implement an ILS of some kind.

      A huge impetus for the movement to library systems was the Online Computer Library Center (OCLC). Library systems are highly dependent on machine-readable cataloging (MARC) records, each of which contains a number of fields full of information about an item in the catalog. These electronic records are not created by individual libraries as they need them. Rather, they are largely available from bibliographic utilities, companies that maintain large databases of MARC records and make them available to subscribing libraries. OCLC was the original bibliographic utility, encouraging its member libraries to contribute their MARC records into a central database for all to share. OCLC provides a variety of services to libraries, but its central purpose is to maintain a huge computer database of MARC records for print, recorded, and electronic items. These records continue to be created when items are purchased and cataloged by the Library of Congress and the other member libraries of OCLC. Libraries contribute their records to the database, and then other member libraries are able to copy them into their online catalogs. It is a wonderful example of cooperation. Through the WorldCat database (available in a public interface at www.worldcat.org), OCLC’s member libraries keep track of millions of published items and share information about them.

      WHAT A DATABASE IS

      To understand the magic of an automated library system (and many other library resources), it is good to have a sense of what a database is. Databases consist of a collection of records, each of which is made up of a number of fields, each of which contains a piece of information. Databases meet a very serious need: to organize information in such a way that it can be easily searched and retrieved. Computerized databases exist for all sorts of different functions, from managing mailing lists to helping people find full-text periodical articles.

      In a bibliographic database such as OCLC, each record in the catalog contains a standard set of categories of information: author, title, publisher, format, subject headings, call number, and so forth. These categories serve as fields, which can contain whatever information is needed to describe the item. A database is built on the premise that users can find the individual records they need for a given purpose, just as card catalog users once used individual cards to find books or other items in a library. Databases can also be searched by specifying certain fields to search, or they can be searched by keyword(s) across multiple fields at once.

      TOOLS FOR THE TRADE

      Library systems may be integrated or nonintegrated. An example of an integrated system would be one that has a module (or software program) to handle an online catalog, another module to handle circulation, a third module for managing acquisitions, and a fourth for cataloging new items. All four of the modules work together and share data among them (i.e., the online catalog shows when an item is checked out using the circulation module). Most integrated systems are bought as turnkey systems, with all of their modules developed by a single vendor. Turnkey refers to technology that is set up entirely by the vendor, meaning that you have only to “turn the key” (i.e., press the power button) to start it up.

      The nonintegrated library system might start out as an integrated one. The library begins with a system from a single vendor but realizes there are tasks this vendor cannot solve with its system—or that other vendors can solve more cheaply or effectively. Rather than stick with the modules a single vendor offers, many libraries have chosen to add tools such as electronic resource management systems or metasearch (the ability to search multiple electronic resources at once) produced by other vendors. The systems can work together from a communications standpoint, but they are not designed to be parts of a larger whole. While in the early days of library systems it was unthinkable (or perhaps impossible) to proceed with a hybrid system, today the interoperability of systems makes nonintegrated systems a reality. Some have forecast the end of the single-vendor integrated system as libraries can now turn to a palette of compatible modules from various vendors. Not to be forgotten in this discussion is the added time needed to plan and test the operations of the nonintegrated pieces.

      LIBRARY SYSTEM COMPONENTS

      Each module in a library system is designed to handle or provide a different task or service. Not every system will have each of the following modules, but the five discussed here are the most common ones you will find among integrated library systems.

      ONLINE CATALOG

      The online catalog is probably the most well-known of the modules because it is where the public interacts with the library system. It allows patrons to search a library’s collections. For this reason, the design of the online catalog’s interface (how one interacts with and navigates the catalog) is crucial. Catalogs offer a Web-based interface, or graphical user interface (GUI), that can be modified to fit the needs and look of a given library (e.g., see figure 5.1). Integrated systems often have some limitations of editing and functionality that can be changed only by working with the vendor and awaiting upgrades. The catalog is generally linked from the library’s website and can also be made available through a mobile version. There are also open-source or licensed systems that can provide a different public face to the catalog.

      
        FIGURE 5.1. Screenshot of a Web-based library catalog
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      CATALOGING MODULE

      The cataloging module is used to add and modify MARC records for the online catalog. Each time a new item is added to the collection, a MARC record for it must be included in the catalog. The records can be created from scratch within the cataloging module or they can be purchased from a MARC vendor (such as OCLC) and then altered to meet local needs. The first option is known as original cataloging, where a skilled cataloger examines the item and enters author, title, and publication information into the system and creates meaningful subject headings. The second option is called copy cataloging, where the copied MARC record requires only the addition of a local call number and perhaps other minor modifications.

      ACQUISITIONS AND SERIALS MODULES

      These two modules are actually separate parts of a library automation system, but their functions are rather similar. The acquisitions module is used to electronically order library materials from vendors and then check them into the system as they arrive. The serials module has a check-in function for periodicals that helps the library staff keep track of received and missing issues. The module can also generate claims requests to vendors for these missing issues, as well as routing slips to move selected periodicals among library staff members or groups of patrons (such as college faculty members). Both modules can aid library staff in gathering statistics (e.g., number of items or periodicals available in a given subject area) and in financial management (generating up-to-date acquisitions budget figures). These tasks are much more difficult to accomplish in a paper-based system.

      As an adjunct service to library systems, libraries have turned to electronic means to select and purchase items for their collections. The process of ordering books and other materials from vendors has automated over time along with other library services. Vendors today are providing sophisticated, Web-based systems for browsing through their catalogs, setting up collection development profiles, and placing orders. These systems can be used by single or multiple users at an institution. Faculty members at colleges and universities can even make suggestions for purchases. Some examples of these systems are the GOBI (Global Online Bibliographic Information) system of YBP Library Services (www.ybp.com/​gobi3.html), Baker and Taylor’s Title Source (www.btol.com/​ts3), and Titlewave (www.titlewave.com/​login) from Follett Library Resources. Except for GOBI, all of these services are available for free registration. These systems stand in addition to long-standing (and now electronic) sources such as Books In Print (www.booksinprint.com/​bip) and Web-based book and other materials vendor Amazon.com (www.amazon.com).

      CIRCULATION MODULE

      The circulation module handles the many operations of the circulation services department. It can be used to check materials in and out of the library and maintain a record of when items are due (e.g., see figure 5.2). If a patron wishes to place a hold on an item or have an item recalled from another patron, the system can make note of the request and send out recall notices. The module tracks overdue fines and damage charges and can generate bills for patrons. It can also generate overdue notices to mail to patrons. As with the other modules, the circulation module keeps statistics on the number of items circulated and can keep track of circulation by material type and subject area. Circulation modules allow library staff members to have the system automatically set due dates, accept holds, and accomplish other repeated tasks.

      
        FIGURE 5.2. Screenshot of a circulation module interface
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      DANCE OF THE MODULES

      It is important to understand how these modules interact to make the whole system work. Each module has its own focus, or view, of the overall library system, but an action taken in one module has an impact in other modules. The library system relies on a database structure that allows a change in a single item record or patron record to automatically update other records. For instance, when a library patron checks out a DVD, the individual’s patron record is updated to indicate that the item is in his or her possession and is due back on a certain date. At the same time, the item record for the DVD is updated to indicate that the item’s status has changed (the DVD is no longer available and is checked out). This altered status will then show up in the catalog when another patron searches for the item and locates its record. Similarly, when periodicals are checked into the system, a notation is made in the check-in record to show that a given issue is now present in the library. This change cascades to a serials holding record and then is visible as an item record for the periodical in the catalog. This interactivity eliminates much duplication of effort and makes a library system an extremely powerful tool.

      NONINTEGRATED MODULES

      In the earlier discussion of hybrid systems, I mentioned modules that might be added to an integrated system. Following are brief descriptions of four modules that libraries might add on in addition to the ones already mentioned:

      
        ▪ Electronic resource management systems. These systems are used to help the library keep track of its electronic subscriptions to periodicals and other online resources.

        ▪ Metasearch. Adding on a metasearch module allows library patrons to search the catalog, periodical indexes, and other electronic full-text sources from a single search page (as was discussed more fully in chapter 4).

        ▪ OpenURL link resolvers. Modules of this type help users identify when their library has the full text of a given periodical article available (again, more on this subject was given in chapter 4).

        ▪ Digital library products. These are software modules that help libraries manage their collections of digital items (whether they are text documents, images, video, audio, or combinations of those).

      

      BENEFITS OF LIBRARY SYSTEMS

      Library systems provide a number of improvements to library service:

      
        ▪ The system provides users with a wide variety of ways to search for items at the library—both traditional, physical sources and the vast array of electronic reference sources, full-text periodical titles, and e-books that libraries are starting to amass. Keyword searching is probably the most obvious addition to searching, but the ability to search by call number or ISBN can be very handy. The more access points you have to a collection of information, the better your chances of finding what you need.

        ▪ A library system can allow users to access the catalog remotely rather than just within the library.

        ▪ Most systems have the ability to link from the catalog to additional electronic resources (periodical indexes, e-books, etc.). This ability allows for the various electronic resources of the library to be integrated into the catalog.

        ▪ It is easy to inventory the collection and provide accurate counts of holdings by subject or type of material.

      

      OPEN-SOURCE SOFTWARE

      Open-source software (OSS) has captured the attention of information technology users from across the spectrum. In general, OSS offers the promise of easily adaptable software applications that are generally free or low cost initially. The second part of that statement is often misunderstood, but the flexibility of OSS is key to its definition. OSS is created by a collaborative group of individuals who then distribute the source code to other programmers for them to use and/or alter. Individuals can use the software as it is or they can change it and then communicate those changes back to a worldwide community of users and programmers. The hope is that the software will be improved more quickly than a commercial product could be, given that anyone with the ability and interest can innovatively improve it and share in the innovations of others.

      OSS is often thought of as free software, and that is usually interpreted as free of charge. Two interpretations of free are at work here and are often differentiated using the metaphors free speech and free beer. The free speech interpretation of OSS means that no one really owns the source code of the software, and everyone should have access to it in order to make improvements. Once a programmer makes improvements, however, that individual is able to sell the improved version of the software if he or she wishes. The free beer interpretation means that the software, its source code, and all later versions should be free for the taking forever. The originators of the open-source movement appear to have had free speech in mind as their operating plan, while others in the programming community preferred free beer. Generally, free beer has won out because the source code for most open-source applications is freely available in both the intellectual and economic senses. However, the Linux operating system, an early success of open-source efforts, hews to the free speech side: some of its versions are available at no charge, but many users install Linux from versions that are sold commercially.

      How is OSS used in libraries? Many library staff members use the Firefox Web browser (www.mozilla.com) on their public and staff machines. A number of libraries use Linux on their servers or computers. Quite a large number of library websites run on the open-source Apache server software (www.apache.org). A variety of projects have either been completed or are under way to create open-source library systems (more on this in the next section). Other projects include digital image archives, virtual reference software, and electronic reserve packages. The promise of adding needed technology to a library without incurring substantial expenses will keep library staff watching and participating in the open-source movement for some time to come.

      WHERE LIBRARY SYSTEMS STAND TODAY

      Library systems have a long history, and some would say that history has brought us to a period of entrenched vendors and stalled innovation. There is a swell of discontent among library staff with the state of the library catalog and much desire to shake up the current order to better serve library patrons. Three major questions are currently being discussed, with a variety of actual progress being made for each.

      WILL OPEN-SOURCE SYSTEMS MAKE INNOVATION IN INTEGRATED LIBRARY SYSTEMS POSSIBLE?

      As mentioned, open-source software is attractive because it involves a product developed by the community that can be further modified and supported by individuals within that community. Library staff find themselves in a world of library systems vendors in which change is incremental and comes at a high price. Open-source library systems have been developed to let innovation run more freely, though the entire process is far from free. Libraries must still maintain the systems and keep staff employed to make adjustments, but the idea is that this is a small price to pay versus the typical route of paying vendors for the initial installation and then annual maintenance fees (plus local maintenance fees and staff time).

      Several options exist for open-source systems: Koha (www.koha.org), OPALS, the Open-Source Automated Library System (http://help.opalsinfo.net), and Evergreen (http://evergreen-ils.org) are some established examples, with Koha having the most installations in place. They offer the ability to customize the public catalog side of the operation immensely, adding book cover images, faceted browsing (the ability to limit your search by subject heading, date, location, or item type by clicking these choices from a menu on the search results page), and relevance ranking in their searches (e.g., see figure 5.3). Some lack a few of the standard modules we might expect in a library system, while others have built full-fledged ILS examples that are up and running. Adoptions are on the rise, and while the initial answer to this question is yes, only their continued acceptance can put their ability to maintain innovation to the test.

      
        FIGURE 5.3. Screenshot of the Philipsburg Jubilee Library’s implementation of Koha
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      WILL A DISCOVERY LAYER INTERFACE MAKE THE CATALOG MORE APPROACHABLE?

      A discovery layer is an adaptation of the standard library catalog interface that brings in something of a Google-like simplicity along with a broader reach into information resources. The idea behind it is that library catalogs have become less than approachable to patrons, who would rather use Google to find information. What can be done to reverse this? The discovery layer approach involves moving to a single search blank for users to enter their searches, applying book cover images, faceted browsing, and relevance ranking on the results page, allowing users to tag individual items, and adding in resources beyond those typically found in the catalog (such as results from periodical databases, electronic reference sources, and Web search engines).

      The overall impact is one that can be more appealing to patrons and more inclusive of the vast information resources available through the library, both licensed and free. Both major ILS vendors and open-source options are available to place a more attractive front end on your existing library system, the back end of which remains in place. Innovative Interfaces offers Encore (www.iii.com/​products/​sierra/​encore) for its Millennium ILS. The Summon Service (www.proquest.com/​products-services/​The-Summon-Service.html) is available for sale by Serials Solutions to add onto many existing systems. EBSCO Discovery Service (EDS) (www.ebscohost.com/​discovery) can likewise be incorporated in a variety of settings. OCLC offers WorldCat Discovery Service (www.oclc.org/​worldcat-discovery.en.html) as its ILS add-on, and Ex Libris has a product called Primo (www.exlibrisgroup.com/​category/​PrimoOverview). On the open-source end, you can see VuFind (http://​vufind-org.github.io/​vufind/), Apache Solr (the code is at http://​lucene.apache.org/​solr/; a working example is at http://trove.nla.gov.au/, shown in figure 5.4), and Blacklight (http://projectblacklight.org). The move is on to change the look of the standard catalog.

      
        FIGURE 5.4. Screenshot of the National Library of Australia’s Trove service
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      DO WE REALLY NEED A CATALOG?

      Even if the look is changed and the content is broadened, some ask whether this whole catalog idea is one that should endure. Catalogs came into being to enable a library’s owned items to be organized and searched. There is no question that this invention, starting with the card catalog and moving into the online variety, has helped patrons discover information and locate books and other materials. It is also likely true, though, that the catalog may be something built more for library staff than for those who use the library. Do our patrons overlook the catalog because it shows only what we (and possibly our consortium partners) own? Do they turn to Google because it shows them a wider swath of information? Do libraries ignore the larger world of information by concentrating on cataloging only what we own (both physical and electronic) and some selected free e-resources?

      Looking back, there was a move to try to catalog the Web (or parts of it) and bring sites into the system alongside our traditional library resources. Since that failed (due to the immensity of the Web) and our resources have grown more and more digital, we now face a catalog that is unable to be completed—and is unable to compete with Google and other search engines. Maybe the separate catalog should fade away, at least in today’s predominant form. Having a more holistic view of information (not as tied into location or holdings) might be a reasonable plan. Somehow, though, there must be a way to tie our cataloged information into a metasearch engine, or even Google, along with periodical articles and other digital resources, and have one of the new discovery layer options become the new standard interface for libraries.

      QUESTIONS TO ASK BEFORE PURCHASING A NEW SYSTEM

      Life is full of questions to answer, and the process of purchasing a library system is no different. Consider the list of following options before you decide to change systems:

      
        ▪ What will it take to move the collection between systems? The answer to this question can have a number of effects. The size and complexity of a collection can impact the vendor or open-source product you choose. Talk with potential vendors about the process involved to move cataloged item records from one system to another. And ask how long it will take to complete the conversion. Some systems can handle only a small threshold of items, whereas others are unlimited in their capacity. Try to avoid having to re-create significant segments of your collection.

        ▪ Which modules are needed? Decide which operations of a library system are needed by the library in the new system. You may decide cataloging and circulation are essential but your existing acquisitions procedures would not transfer well to a particular system’s environment. Or you may decide that a fully integrated system is the only logical choice. Or maybe you’d like to build up slowly using an open-source product.

        ▪ Will you weed the collection before converting? This is a question of process that can have financial implications. As one option, you can convert your entire collection to the new system and then weed out unneeded titles as necessary in the future. However, some libraries decide it is worth their while to undertake a major weeding in advance of a change so that they save time in conversion. To weed or not to weed becomes part of the planning process for moving to a new system.

        ▪ Can the user interface of the catalog be modified? How freely can you alter the appearance of online catalog screens? Can you change help screens to meet local needs? It would be nice if you had full freedom to rearrange screens at will and easily develop additional types of searches to meet your needs. Some systems have major limitations in how modifiable they are. The best you can hope for is some ability to arrange screen items to your specifications and to adjust the help screens. In other cases, you can make extensive edits and design choices.

        ▪ Is the staff interface acceptable? We cannot pay all of our attention to the patron interface without thinking of the view that staff will have of the system on a daily basis. Modification may or may not be possible. Still, you need to see whether the work that staff will use the system for (cataloging items, checking out items) can be easily accomplished without extra steps. Then you can compare the process in one system to that in another. Also, is help information easily available? Online help has its ups and downs, but its availability can be more convenient than tracking down the requisite volume of the vendor’s automation manual.

        ▪ What are the future plans of your system vendor? The world of library systems is a fluctuating one. Vendor changes, mergers, and the rapid pace of technological change make it difficult to assess what the next five years, let alone the next six months, will bring. As you compare vendors, be sure to look at their track records and at their strategies for the future. A number of libraries and library consortia tend to stick with a single vendor or system for a long stretch, putting off a major change process for as long as possible.

      

      [image: ] Questions for Review

      
        1. What brand of library system has your library chosen? Are you happy with its capabilities?

        2. Name the common modules in a library system.

        3. What is an important characteristic to consider about both the staff and patron interfaces in a library system?

        4. What kinds of software do you regularly use in your work?

        5. Explain what open-source software is.

        6. What is a discovery layer?
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        Bilal, Dania. Library Automation: Core Concepts and Practical Systems Analysis. 3rd ed. Santa Barbara, CA: Libraries Unlimited, 2014.

        ▸ Bilal provides a guide to choosing library system vendors, preparing the collection and library for the initial move to an ILS and migrations between systems, and methods for evaluating the effectiveness of an ILS.

        Breeding, Marshall. “The Future of Library Resource Discovery.” National Information Standards Organization (NISO), February 2015. www.niso.org/​publications/​white_papers/​discovery.

        ▸ This white paper investigates the current state of library discovery layers and lists current vendors and systems along with their characteristics. Breeding evaluates the success and effectiveness of current implementations and makes suggestions for future directions.

        ———. “Perceptions 2014: An International Survey of Library Automation.” Library Technology Guides, February 10, 2015. http://​librarytechnology.org/​perceptions/​2014.

        ▸ Breeding surveyed librarians to gauge their opinions of their current library systems, their migrations among systems, and their openness to open-source systems. This is an annual survey that links into news and other background information on vendors in the industry compiled by Breeding.

        Brubaker, Noah, Susan Leach-Murray, and Sherri Parker. “Implementing a Discovery Layer: A Rookie’s Season.” Computers in Libraries 32, no. 3 (2012): 12–19.

        ▸ This article is a case study of the implementation of a discovery layer, drawing on a library consortium’s experience in evaluating multiple discovery layer products.

        Cornish, Alan, Richard Jost, and Xan Arch. “Selecting a Shared 21st Century Management System.” Collaborative Librarianship 5, no. 1 (2013): 16–28.

        ▸ The article describes the process used by the Orbis Cascade Alliance consortium to select a shared ILS system for its libraries. The request for proposal (RFP) process is described, and the documents prepared by the consortium to communicate their criteria for the process are linked.

        Enis, Matt. “Managing Multiplicity | Library Systems Landscape 2015.” Library Journal, April 7, 2015. http://​lj.libraryjournal.com/​2015/​04/​technology/​managing-multiplicity-library-systems-landscape-2015.

        ▸ Enis provides an overview of mergers and other trends with the library systems industry, suggesting upcoming changes within systems. Other stories linked from this one look deeper into open-source systems and other specific library system companies.

        Free/Open Source Software for Libraries (FOSS4Lib). Accessed October 28, 2015. http://foss4lib.org.

        ▸ This website and electronic discussion list shares libraries’ experiences with open-source products and links to available software.

        Hubbard, John. “From OPAC to Search Engine: Making the Case for Discovery.” Presentation at the AMIGOS Discovery Tools Now and in the Future Conference, November 18, 2014. www.youtube.com/​watch?v=EWqoaBMepJ8.

        ▸ This conference presentation explains the history of library search interfaces and the need for discovery layers.

        Kuali Open Library Environment (OLE). Accessed October 28, 2015. www.kuali.org/​ole.

        ▸ A project funded by library partners to investigate methods and approaches to redesigning library systems, the plan is to devise an open-source, community-built library system that will allow libraries to integrate new technologies.

        Libhub. Accessed October 28, 2015. www.libhub.org.

        ▸ Libhub is a project that uses a linked data format called BIBFRAME to take data about items held in libraries and make them visible on the Web through search engines. It aims to work in parallel with current library catalogs and discovery layers to make library content easier to find through multiple means.

        NGC4LIB (Next Generation Catalogs for Libraries). Accessed October 28, 2015. http://​listserv.nd.edu/​archives/​ngc4lib.html (subscription information and archives).

        ▸ This discussion group offers an ongoing conversation on the development of new library catalogs.

        OCLC (Online Computer Library Center). Accessed October 28, 2015. www.oclc.org.

        ▸ This is the main OCLC website, which can give you a fuller background and description of their services.
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      Computing Devices in Libraries

      Desktops, Laptops, Tablets, and Mobile Devices

      Computers are a ubiquitous feature of society with impacts in every sphere of life. Libraries are no exception: the typical library has computers readily available for library patrons and staff members alike. Even in our highly technological age, an understanding of computers is not a universal skill. And familiarity with one device does not guarantee a view of the larger picture. In fact, I am going to use the terms computer and computing device a bit interchangeably in this chapter to highlight that we’re talking about a whole variety of items that do the things that computers do—standard desktops and laptops as well as tablets and mobile devices. The goal of this chapter is to provide essential information to help you understand the basic elements of computing devices and how these devices operate. Many of the chapters in the book address more specific uses of computers (e.g., library catalogs in chapter 5 and library websites and services in chapter 7). This chapter serves as a guide to the computers and their accompanying technology and provides a list of some common library uses for them.

      COMPUTER ESSENTIALS

      A few basic points should help you understand the makeup of computers. The first thing to cover is computer hardware. Hardware includes any physical part of, or addition to, a computing device as well as the complete device itself. A computing device has a central processing unit (CPU), which contains the main components of the system; some sort of input devices, such as a touchscreen, a keyboard, or a mouse; and possibly also peripherals, or output devices, including some sort of display (a screen or separate monitor), a printer, or a scanner.

      Every component in a CPU is plugged into the motherboard, a piece of circuitry that serves as the foundation for the workings of the computer. There is a processor, which powers the calculations the computer must make to run software or applications and process information. Random-access memory (RAM) also helps the speed and performance of the computer by giving software some space in the memory in which to work while it is running. There are also a variety of components or cards added onto or built into the motherboard that serve specific functions for the computing device. These include video cards, which allow items to be displayed on the monitor; sound cards to control audio output; and Wi-Fi or network adaptors that allow the computing device to communicate with other computers through a variety of networks.

      Space to store information on a computer is used for more than just enabling software to operate. In addition to RAM, read-only memory (ROM) is built into the CPU to contain information that cannot be altered by the user. This information allows the computing device to start up and begin running other apps. Storage devices are needed for the long-term placement of applications and data files, and possibly for physically moving files from computer to computer (though this can also be done through a network). A hard drive typically has the capacity to hold many different software programs and files and serves as an internal storage device. External storage or removable storage is available in the forms of flash drives or hard drives that can be plugged into the computer and then removed as needed. Some desktop computers and laptops may have DVD-RW drives or even 3.5-inch floppy drives, though these are less and less common. Another very common method of external storage is cloud-based storage, in which files can be stored on servers on the Internet. These and other storage methods are discussed in chapter 15.

      Regarding storage, table 6.1 contains terms of measurement that are used to express the capacities of computer equipment. Their definitions should help you understand what this equipment can do and how you can compare similar pieces of equipment. For example, capacities of hard drives are typically measured in gigabytes and terabytes (1 terabyte = 1,000 gigabytes). Make sure you get the most for your money.

      TABLE 6.1. Computer-related units of measurement

      
        
          
            	Unit of Measurement
            	Definition
          

        
        
          
            	
              Bit (b)

            
            	
              The bit is the simplest unit of computer information; a bit can have the value of 0 or 1.

            
          

          
            	
              Byte (B)

            
            	
              Eight bits equals one byte, which is enough memory to represent a single alphanumeric character.

            
          

          
            	
              Kilobyte (KB)

            
            	
              A kilobyte is 1,000 bytes, equivalent to a short note on a single sheet of paper.

            
          

          
            	
              Megabyte (MB)

            
            	
              A megabyte is 1 million bytes, equivalent to 200 to 300 pages of text.

            
          

          
            	
              Gigabyte (GB)

            
            	
              A gigabyte is 1 billion bytes; it is now the most common unit of measurement for hard drive and storage space.

            
          

          
            	
              Terabyte (TB)

            
            	
              A terabyte is 1,000 gigabytes; it tends to be used primarily to express storage space.

            
          

          
            	
              Megahertz (MHz)

            
            	
              Megahertz is the common unit of measurement for the internal speed of a computer’s processor.

            
          

          
            	
              Bits per second (bps)

            
            	
              Bits per second is the common unit of measurement for data transmission through modems or computer networks.

            
          

        
      

      TYPES OF COMPUTING DEVICES

      Though different in form, the devices discussed in this section make use of the same computing processes and principles. The elements of a computer just outlined come together in different arrangements in each type of computing device. We will discuss various types of computers by the end of the chapter, but let us start with the personal computer (PC) or desktop computer.

      DESKTOPS

      As suggested by the name, this kind of computer typically sits on a desk or table. The classic configuration of desktop computers is a separation of parts that provide various functions. While input and output devices and the CPU are effectively all in one piece or unit in a tablet, smartphone, or laptop (with some exceptions), a desktop typically has a separate CPU (sometimes called a box or a tower), a monitor or display, a keyboard, and a mouse, plus any additional peripherals. There are many examples of desktops, called all-in-one PCs, that bring together the CPU and monitor in a single unit. While desktop computers are still present as staff and public computers in libraries (e.g., in instructional computer lab settings), laptops and mobile devices of all sorts are growing greatly in number among patrons and staff.

      LAPTOPS

      Laptops were developed to take the computer’s CPU, monitor, keyboard, and mouse along with you in a single unit. Mobility is the key element of this device, which gives you the freedom to use software applications wherever you wish, given access to power or a long-lasting battery. Gone is the need to be tied down to a desktop. The popularity and affordability of laptops have pushed them recently to hold a larger share of the overall computer market than desktops.

      The laptop fits easily on your lap and consists of a bisected, hardened plastic and/or metal rectangle. An adjustable, hinged LCD (liquid crystal display) screen makes up one-half of the laptop and also serves to protect the laptop’s keyboard. The keyboard half of the unit also contains the laptop’s processor, hard drive, and additional components. A touch pad or track pad, located below the keyboard, offers you the option of moving the mouse arrow at the touch of a finger; alternatively, you may also plug in a standard or wireless mouse, if you wish. USB (Universal Serial Bus) ports are a must here as well as with desktops, so be sure to get as many as you can on your laptop.

      Laptops originally suffered from difficulties in miniaturizing computer components. Early efforts were not very powerful and quite slow in operation and also weighed more than a truly mobile computer should. Recent developments have brought laptops much closer to desktops in terms of processor speed and reduced their weight significantly. Laptops may contain DVD drives, or you can plug an external DVD drive into a USB port. A wide variety of screen sizes are available, roughly from nine inches through twenty inches. Other than their size, they are very similar to desktop machines in their operation and capability. One difference is that laptops may use flash memory storage drives (called solid-state drives), rather than the mechanical hard drives found in desktops. They typically take up far less space than hard drives and have no moving parts that can fail. These size- and weight-reducing innovations led to the development of the MacBook Air and the Windows laptop category of ultrabooks, which are very lightweight and thin laptops with thirteen- to fifteen-inch screens.

      MOBILE DEVICES

      While laptops can be quite mobile, this category represents an explosion of devices that meld computing power and applications in a small package. There are two main divisions: tablets and smartphones. Tablets are devices with seven- to twelve-inch-long touch screens, the ability to run software applications (apps), and on-screen keyboards or detachable physical keyboards, occasionally with pen-like styluses to navigate apps. They are, effectively, devices that are all screen for viewing and touch interaction with apps. Smartphones are cell phones with Internet access, the ability to run apps, and either on-screen or physically built-in keyboards and input options. They range in size from 4.5- to 8-inch screens. Both use flash memory storage drives to store data. Both can communicate via cell phone networks and Wi-Fi, but many tablets are Wi-Fi only, which removes the requirement of having a separate cell phone account with a data plan. These devices, joined with laptops, have further moved society toward a world of ubiquitous computing. Computers can be ever present with us because they are so easy to take along everywhere we go. A great number of applications and files can be accessed in a device that fits easily on your person.

      Where do these devices fit with libraries? They may be used by library staff members to communicate with one another and with patrons or to provide access to cataloging systems and other Web-based resources when working on projects in the stacks or assisting patrons while roaming through the library. Of respondents to the library technology skills survey (see chapter 2), 51.9 percent are expected to know how to use tablets at work, and 39.5 percent are expected to know how to use smartphones. Beyond these staff uses, there is staff and patron interest in making library resources such as e-books, library websites, and databases available through these devices. Libraries can create mobile apps for their sites or use vendor-provided apps for databases to allow patrons to text call numbers to their cell phones or to browse library resources. They can also practice responsive design in their websites to achieve this same function (more on this in chapter 12). If libraries expect these mobile users to depend on their services, they will have to ensure that interface designs are compatible with smaller screens. As any computing platform becomes popular with a significant number of patrons, the library must be prepared for the design and service implications that come with that platform.

      WIRELESS NETWORKS

      A brief word must be added here about wireless networks, which make many of the computing devices just listed possible. This form of communication has dramatically grown over the past fifteen years. Wireless networks use radio signal and infrared transmission technologies to allow computers to communicate with servers and other users on networks and exchange information without being physically plugged into a network. The wireless network can also support the transmission of print jobs from laptops or other mobile devices to a networked printer. Wireless is seen as a way to augment cabled networks by giving users freedom of movement and library staff members flexibility in arranging computers to access networked resources within their buildings. The latter option can help those who are finding it difficult to rewire their library building for a network. A library may use both wireless and cable networked computing devices in tandem to give users flexibility. Library users can bring their own mobile devices or borrow them from the library and use them to type papers or do research anywhere in the building.

      A wireless network originates from a device that is plugged into a wired network. One arrangement for a network uses a wired server connected to a wireless router that is further connected to wireless access points (WAPs). The WAPs have antennae on them that send signals to, and receive them from, wireless devices. They also boost these signals to carry them through the area covered by the wireless network. In turn, every wireless device has a wireless network card attached to it. WAPs should be strategically placed throughout a library to achieve a strong signal in all areas of intended use. With the proper equipment, the entire library can be a Wi-Fi zone (often called a “hotspot”) for accessing online resources.

      The other side of this equation is being sure to protect your wireless network from individuals who should not have access to it. Wireless signals do not necessarily pay attention to walls or floors or other physical boundaries that separate the library from the wider world. Though you cannot keep your signal from going out into the street or into nearby buildings, you can force users to log in so that they can access the network. This and other methods of network security are discussed further in chapter 14.

      COMPUTER SOFTWARE

      Next, we consider software, the programs that make the computer do what we want it to do (and on occasion things we were not really planning for it to do). A piece of software is also known as an application (from whence comes the app on our tablets and mobile devices) or, from the earlier days of computing, a program. A wide range of software types is available, from games to educational applications to financial management packages. I discuss software that is commonly used in libraries later in this chapter and elsewhere in the book. A fundamental type of software to begin with is operating systems.

      OPERATING SYSTEMS

      An operating system (OS) provides the environment in which all other software operates in a computer. An OS is really just a large collection of software that controls how the computer works. It is important to know which OS you are working with so that you can choose software correctly. Operating systems have a number of capabilities. In general, they interface with the applications we want to use and the computer’s processor to make sure that the processor completes needed operations and that we see the results. They allow for multitasking, the ability to have multiple applications running at the same time and to switch back and forth among them. For instance, you can be connected to the Internet with a Web browser and at the same time be using word-processing software, moving between the two applications in turn as needed.

      Operating systems also provide the ability to change some characteristics of the interface we use to interact with our applications. The interface is what you see on the screen and then manipulate using the keyboard and mouse. Most operating systems have what is called a graphical user interface (GUI) that provides graphical images, or icons, on the screen that can be selected and clicked on to run programs or open up additional folders, containing more icons. After many previous years of text-based operating systems, the creation of a commercial GUI by Apple for the Macintosh line of computers cemented the GUI as the dominant model for an OS. That dominance has been carried beyond desktop computers into laptops, cell phones, and tablets.

      The world of desktop and laptop operating systems today is primarily divided between Macintosh and Microsoft Windows personal computers and their respective operating systems. Windows holds a distinct market advantage over the Mac OS that showed up in the library technology skills survey (detailed in chapter 2). The breakdown among survey respondents showed that 69 percent of them use Windows versus 21 percent who use Mac. That is probably a little higher on the Mac side than in the world at large, but it shows the hold that Windows has over the desktop/laptop OS market. Apple’s latest OS is Mac OS X, which has regular “releases” that update its functions (the latest is 10.10, which is also known as Yosemite). The latest version of Windows is Windows 10, though there are a lot of computers running Windows 7 and 8 (version number 9 was skipped). There are other players in the game, though, the most prominent among them an open-source OS called Linux (which is used by 5 percent of survey respondents). Linux, developed and updated by a growing community of users, comes in a variety of versions or builds. It has made some penetration into the desktop computer market but is still more commonly used on servers. Notably, 11 percent of respondents to the survey said that they use Chromebooks, which use the Chrome OS from Google. It will be interesting to see how this develops over time.

      On the mobile device side, the dynamic is very different and there’s a new leader. Combining tablets and mobile phones together, Apple, with its iOS, has a much larger piece of the pie than it does with desktops and laptops, but it still runs second to Android OS. The market is effectively split between these two OSs, with a number of other smaller players. Microsoft and Windows have not been able to make much of an impact here, but they will likely continue to try.

      HOW COMPUTING DEVICES OPERATE

      When you start a computer by pressing its power button and turning it on, it goes through a process called booting up. We might think of this initialization time as an annoying delay before we can actually do something on the computer. When booting up, the computer needs to make sure all of its components are in order and functional (RAM, hard drive, etc.). This initial processing starts the operating system running and gets you to a point where you can choose an application to use. The operating system runs constantly in the background while you are using the computer.

      To turn your computer off, it is important to follow the correct shutdown procedure for your operating system. In most computers, this involves selecting Shut Down from a list of options. By selecting Shut Down, you are allowing the operating system to “get its ducks in a row”: it can clear out temporary memory space and cleanly shut down parts of its software. Once all of the system’s processes have finished their shutdown procedures, the computer’s power will turn off automatically, in most cases. Some individuals will shut down a computer after completing a task with it; others will leave the computer running continuously. I imagine a large number of people boot up only from time to time and leave their devices in sleep mode when not in use (closing the lid of your laptop, etc.). My general recommendation is to minimize not only any wasted time that the computer runs (which somewhat increases your electricity costs) but also the number of times you turn it on or off (which can wear out the switch on the CPU and/or stress the operating system). In other words, turn on your computer when you arrive at work and leave it on until you are ready to go home or until you know that you will not work on it any longer that day. Note that these recommendations are more fitting for desktops and laptops. Tablets and phones tend to be left on more or less continuously, making use of sleep modes only to conserve battery power.

      On occasion, a computing device may lock up, in that an application or the entire computer stops working. This can be due to a failure or error in a particular application or within the operating system itself. If you can still use the keyboard to type commands or move the mouse, you may be able to close a malfunctioning application and then reopen it to continue your work. This can happen sometimes if you have multiple applications open (e.g., you are using your word processor and your Internet browser, and the word processor stops responding to your commands but the browser is still active). If the failure is bad enough that using the keyboard or mouse or touch screen is impossible (i.e., nothing happens on the screen when you type, move the mouse, or swipe), you will have to reboot the computer to correct the problem.

      COMPUTER PERIPHERALS

      Peripherals were mentioned earlier as computer hardware items that have specific functions. In desktops and laptops, these peripherals plug into the CPU, mostly using USB (Universal Serial Bus) ports or connections. In these types of devices and mobile devices, peripherals may also be accessed through Wi-Fi.

      
        ▪ Monitors/displays. While laptops have their own screen built in, for desktops the most essential peripheral is the monitor, which is used to visually interact with the CPU. Today, most are LCD (liquid crystal display) flat-panel monitors. A key consideration with monitors is screen size, with physically larger screens giving the user the ability to see more of a document or a website at one time (or to view multiple applications at once). Trends are toward buying the largest screen you can afford to give you the flexibility to multitask among multiple applications. Larger screens also offer higher resolutions, which make them useful for streaming videos online. These devices are an exception to the USB rule, using VGA (Video Graphics Array) or HDMI (High-Definition Multimedia Interface) cables to connect to the computing device.

        ▪ Printers. In libraries, printers are a very common peripheral. They are used by patrons and staff alike to print all sorts of things. They may be available as either stand-alone printers or as part of the functions of a multifunction device that typically also serves as a copier and scanner. Laser printing is the most common method of printing, where toner is thermally transferred onto paper, much like the method used by photocopiers. Ink-jet printers are a less expensive option. They spray ink onto paper to complete the printing process; they result in documents that look similar to laser-printed documents. They are often chosen as a lower-cost method for providing color printing in a library (instead of color laser printers). Wireless printing continues to grow, which is very helpful for accommodating printing by mobile devices.

        ▪ Scanners. Scanners have increased in popularity as equipment costs have decreased and interest in converting printed items into digital images has continued to grow (more on their uses in chapter 15). As with printers, they exist as both stand-alone pieces of technology and as part of multifunction devices. The scanning of documents, when tied in with e-mail, has made an impact on activities that used to require faxing over telephone lines.

        ▪ Mice. With the addition of graphical interfaces, mice were introduced to computing. While keyboard commands can be used to navigate a GUI, the mouse is integral to the operation of nearly all computer functions. Cabled mice that plug into USB ports in the CPU are quite common. Wireless mice, which transmit signals into a receiver plugged into a USB port in the CPU, are an affordable and durable option.

        ▪ Multimedia add-ons. Speakers, headphones or earbuds, and microphones may be added to a computer as needs dictate. Webcams for Internet videoconferencing can be useful for virtually attending meetings.

        ▪ Bar-code readers and card readers. To assist in the completion of circulation and technical services activities, bar-code readers can be found as both counter-based scanners (as used in retail stores) and as portable wands or pens. Card readers read patron data from a magnetic band on the card.

      

      CONSIDERATIONS FOR NEW COMPUTING DEVICES

      Minimum requirements for computers are always in the eye of the beholder. What I find acceptable might seem paltry to one person and excessive to another. As well, the device’s eventual purpose will influence your choices; a public computer can probably make do with less hard drive space than a staff computer, for instance. The following criteria may be useful to guide you in your computing device assessment and purchasing.

      
        ▪ Processor type. A multicore processor is best; for example, at least a dual-core processor should be chosen for desktops and laptops that are used for general Web browsing/e-mail/office productivity software needs. Quad-core processors will show up in cell phones as well as desktops and laptops, and tri-core processors may also show up in tablets. Generally, the more involved the needs of the apps and software you are running, the more you may need additional cores beyond two. Typically, video creation or editing apps and games are going to push your device the hardest; plan accordingly.

        ▪ RAM. At least 4 GB of RAM is a good starting point for desktops and laptops, though 6 GB or more would help for higher impact apps and software. Cell phones and tablets are starting to creep toward having 4 GB, but 1 to 2 GB is still sufficient for most operations.

        ▪ Hard drive/memory capacity. Here again, expected functions will drive capacities. For desktop computers and laptops, at least 500 GB of space will be sufficient for uses outside of video editing. That function and similar ones that require a lot of space for software and files would require more like 1 to 2 TB or more. On tablets and cell phones, 16 GB of space will work fine for most situations, but running more apps and storing more files locally rather than on the cloud might make 64 GB look like a better minimum. For tablets and smartphones, additional memory can be accessed for archiving and other purposes by plugging in memory cards.

        ▪ USB ports. Thinking about desktops and laptops, USB ports are crucial for plugging in all sorts of peripherals and for using flash drives for removable storage. Try to get at least eight USB ports. Some tablets have full-size USB ports (just like the ones on desktops and laptops), but a number of others have micro-USB ports (which means that most peripherals will not be able to be plugged into a micro-USB tablet). Cell phones do not include full-size USB ports.

        ▪ Drives. It is more standard for laptops or desktops to not include optical drives. If you are not going to use optical media like DVDs or CDs, there is no need to worry about this since you are more likely to use a flash drive or online storage. The smaller-form factor of tablets and smartphones keeps them from accommodating separate drives.

        ▪ Monitor/screen. Flat-panel, twenty-inch (or larger) monitors are a good size for desktops. From that point, there are lots of choices to make for other types of computing devices. Laptop models often have choices of thirteen-, fifteen-, and seventeen-inch screens, but tablets and smartphones may come in just one size. Since mobile devices (including laptops) all feature the screen as part of the device, you may find that you are really choosing among devices based on screen size (rather than just choosing the screen on its own). You might distinguish activities you would prefer to complete on your phone from activities you would like to do on a tablet and from activities that require a larger screen.

        ▪ Networking. Generally, you want to have multiple options wherever possible. Smartphones will connect to the telecommunication network (3G or 4G) but should also connect to local wireless networks. Tablets may also offer a telecom option but should definitely connect to wireless. Desktops and laptops would do fine on wireless in many circumstances, but it is also good to have a network adaptor that would enable them to be plugged into the local wired network.

      

      Technology is always changing, and any discussion of minimum requirements will require regular resets to the numbers given. Adaptations to the alignment of hardware and software can change the speed or capacity of any device. This should at least provide some guidance for you to consider when comparing devices for purchase.

      LIBRARY USES FOR COMPUTING DEVICES

      Computers have impacted nearly every facet of library operations. Some uses are primarily available to staff members, while others are used by both staff and the library’s public. Every day library staff members are implementing new uses. The highest-ranked technologies that library staff are expected to use on the job from the library technology skills survey in chapter 2 are nearly all ones that involve computing devices either directly or indirectly. The following is by no means an all-inclusive list of uses, and these categories are expanded and added onto in other areas of the book.

      COLLECTION ORGANIZATION AND CONTROL

      Libraries hold the maintenance, organization, and growth of their collections as a major facet of their missions. This has not altered as these collections become digital in addition to physical collections. As such, the areas of a library organization dedicated to these services have been early adopters of computers. In particular, the cataloging, acquisitions, and circulation operations of libraries use library systems or independent pieces of software to accomplish their tasks. The volume of work in these areas, as well as the fact that each involves tasks with a fairly static, repetitive process, has made them clear targets for automation. Adding records for items to an online catalog, ordering materials from vendors, and tracking circulation and fine information are daily technology tasks in most libraries. Some libraries also use mobile devices for running inventories of their collections. And the catalog has been heavily used as a finding tool for physical and virtual resources alike.

      INTERLIBRARY LOAN

      The practice of borrowing materials from other libraries and lending owned items to other libraries’ users existed before the computer age. For interlibrary loan (ILL), the advent of computers has made it much easier to locate libraries that own a requested book, video, or periodical article. Also, electronic management of borrowed and lent items is much more convenient than with paper files. While much of the transmission of books and DVDs still takes place through postal services, courier services, or fax, computers have added the ability for periodical articles or book chapters to be transmitted via the Internet. The addition of an inexpensive scanner allows for the digitization of print documents and their transfer to a receiving library. Even more common is the sharing of full-text versions of articles via e-mail (where allowed by license). Other libraries use computers or e-readers to share particular e-books they have purchased to fulfill ILL requests; for example, it can be cheaper to buy an Amazon Kindle title than it is to borrow the item from a given library.

      ONLINE LIBRARY RESOURCES

      As discussed in chapters 1 and 4, the ability to access reference and informational resources from beyond the library building strongly impacted libraries during the final decades of the twentieth century. Libraries are providing periodical and reference databases to their communities both from within the library and from individual users’ computers at home or work. The resources themselves are usually not housed in the library but rather on the computers of multiple vendors and consortia. The scope and depth of a library’s collection can be quickly multiplied by the addition of these resources, provided they are well chosen. Both users and the library’s staff are aided by these easily accessible (but not always easily searched) resources.

      INTERNET ACCESS TOOL

      Providing Internet access to staff and the public is crucial since the Internet is both a crucial information resource for libraries as well as a medium to connect to electronic resources. Libraries need to provide access in ways that fit their missions, and for libraries this means having access to the Internet from all public computers as well as from staff computers. Having computers available with the requisite Wi-Fi or network connections is a must. For a number of people in any community, the local library’s access might be the only means available to reach resources on the Internet. Some libraries take this a step further by lending laptops and tablets to patrons to access the Internet away from the library.

      PRODUCTIVITY/CREATIVITY TOOL

      Library staff have work needs like any other business enterprise and need to have software that is commonly found in business and home settings. Word-processing applications can be used for the production of handouts, memos, and reports of various kinds. Spreadsheet software is useful for keeping track of budgets and schedules. Database software is handy for maintaining mailing lists and for creating smaller databases for managing periodicals and other purposes. These software packages are often sold or made available together in combined office suites or as a single piece of software that can fulfill all of the functions described. Microsoft Office (including Word, Excel, PowerPoint, and Access) is by far the most common office suite, although there are some open-source alternatives (OpenOffice is one; see www.openoffice.org). Another heavily used alternative is the Web-based set of free office suite applications available from Google in its Google Drive (http://drive.google.com). In turn, Microsoft has created Microsoft OneDrive as a free office suite and storage tool with Office Online (http://onedrive.live.com).

      INSTRUCTIONAL TOOL

      Libraries that have a need for creating instructional materials and presentations will make use of a variety of instructional software. Presentation software (e.g., PowerPoint or Google Slides) can be used to create presentations combining text, still images, clip art, sound, and video that can be projected in a classroom. Software such as Adobe Captivate, TechSmith Camtasia, or Articulate can be used to record sound and video and create screencasts or video tutorials. These tutorials can be linked to the library’s website for patrons to watch at any time. More possibilities for instructional use of software are covered in chapter 9.

      MISCELLANEOUS LIBRARY TASKS

      Many library tasks can be performed using the software in the previous six categories, but a number of tasks require additional software that will vary from library to library and person to person. Staff members responsible for creating documents for a library’s website will have Web design software on their computers. Library staff members may use online calendar software to create schedules for desk coverage or staff meetings. More software is explored in later chapters.

      [image: ] Questions for Review

      
        1. Name the components of a computer that reside in the CPU.

        2. Describe the difference between RAM and the computer’s hard drive.

        3. What is a GUI?

        4. Describe the key attributes of a desktop, a laptop, a tablet, and a smartphone.

        5. Take a look at a website for a computer or tablet vendor or reseller. If you wanted to buy a computing device with a reasonable set of the specifications given in this chapter, about how much would it cost? What additional capabilities could you get, and how much more would you pay, if you bought a device with enhanced specifications?

        6. What are the key elements of a wireless network?

      

      [image: ] Selected Sources for Further Information

      Turn to the resources listed in chapter 17 to find more information on the topics covered in this chapter. Product information and further computer concept explanations can be located on the websites and in other resources listed there or found through search engines.

      
        Clark, Jason A. Building Mobile Library Applications. Chicago: ALA TechSource, 2012.

        ▸ Clark explores the technological and social contexts for libraries providing services to mobile technology users.

        Enis, Matt. “Meet the Tabletarians.” Library Journal 140, no. 1 (2015): 1.

        ▸ This article describes the use of tablets by library staff to provide several services and complete library functions.

        Sander, Janelle, Lori Mestre, and Eric Kurt. Going Beyond Loaning Books to Loaning Technologies: A Practical Guide for Librarians. Lanham, MD: Rowman and Littlefield, 2015.

        ▸ This book provides an overview of the equipment-lending process but also offers information on the library use of laptops and tablets.

        Thompson, Susan. “Student Use of Library Computers: Are Desktop Computers Still Relevant in Today’s Libraries?” Information Technology and Libraries 31, no. 4 (2012): 20–33.

        ▸ Thompson examines how students used library computers despite having mobile devices and found that they still preferred to use desktop computers in the library for several tasks.
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      Library Websites and Web Services

      The Web presence of a library has become crucial to its success, due to the need for a gathering point for links to its electronic resources and to the centrality of the Internet as a place for people to locate information. Library websites provide the library with a space to share its services with and tell its story to the community it serves. A lack of attention to the website is a missed opportunity for marketing and has a negative impact on patrons looking for the information they need. In addition to the website itself, libraries must be focused on building and offering interactive services through the site. This chapter will suggest some tools and approaches that can give a library new ways to engage, connect, and communicate with the community of users that it serves. Some of the questions asked in this chapter can move a library to reevaluate its internal operations and processes to gain an even stronger service orientation. One thing libraries cannot lose in our information technology–dominated age is the ability to use technology to accomplish new services.

      WHAT LIBRARY WEBSITES OFFER

      Library websites vary as much as library buildings do. While there is no “perfect” library website model that can be copied from location to location and library to library, there are some common services and features that most sites include. Many of these options are likely to be on or linked from the homepage of the site (e.g., see figure 7.1), but some may also be grouped on subsequent pages.

      
        FIGURE 7.1. Screenshot of the University of Minnesota Libraries website

        [image: ]

      

      
        ▪ A gateway to electronic resources. Libraries need to organize the various periodical indexes, electronic reference collections, and other databases they subscribe to so that patrons can locate them. Multiple entry points are fairly typical for resource organizing systems: (1) alphabetical lists, (2) resources organized by subject, and (3) resources organized by type (periodical indexes, encyclopedias, etc.). A product like LibGuides (http://​springshare.com/​libguides) can help organize resources and instructional materials by topic. The key is to give users the best chance to find the resource(s) that will benefit them the most. A discovery layer search box, which was discussed in chapter 4, is a common link on the homepage of the site because it helps users search a broader array of resources.

        ▪ Interaction with the library catalog. Users who are familiar with Web-based banking, shopping, and other services have an interest in completing similar library functions online. For instance, the ability to go online and log in to one’s library account to renew items or request holds is a great service to patrons. Most library system vendors make these options available to patrons through the catalog interface. Depending on your system and your library’s policies, patrons at home may also be able to request materials to be held for them at your circulation desk (whether the item is located at another branch or within your collection). Links to “Renew Your Materials” or “Check Your Library Record” are common on library sites. Again, depending on the development of your library system, you may also be able to provide more of the discovery layer interface to library resources that was covered in chapter 5.

        ▪ Accessing library databases remotely. Instructions on how to use the library’s proxy server or other authentication steps are a natural fit to the library website. If users are encountering the website from outside of the library, they will need assistance in accessing licensed resources.

        ▪ Library how-to guides or tutorials. The Web provides great opportunities for offering documents, screencasts, or interactive tutorials that can help users make use of the library. Both in-house and remote patrons can benefit from reading, listening to, and/or watching explanations of how to choose and use electronic resources, how to renew a book, and so forth. There are many examples of useful guides and tutorials on library sites.

        ▪ Virtual reference. Though it can be conducted in a variety of ways, the intent of virtual reference is to allow remote patrons to connect with library staff members and have their questions answered (e.g., see figure 7.2). Some methods, such as e-mail, text (SMS, or short message service), or chat, are relatively inexpensive, whereas commercial virtual reference vendor options (which often include Web-based chat) may be fairly expensive. There are several choices to make, mostly revolving around how immediate or interactive the library intends this service to be (e.g., e-mail is an asynchronous technology that can be used by patrons who can accommodate a delay) and how long during the day the service will be offered. Regardless of the choice, virtual reference provides another way for users to connect with staff and seek their expertise. Interestingly, libraries that offer virtual reference sometimes find that in-house patrons will use virtual methods to connect with staff members who are only several feet away.

        ▪ Library blogs, Twitter, and Facebook. Blogs, Twitter, and Facebook accounts can be used to announce new resources, events, or services at the library and to give patrons another venue to communicate with staff and provide feedback. Libraries could have single versions of each of these services, or they could have individual blogs or Twitter accounts for topic-focused postings to reach different groups in their communities (e.g., for topics such as genealogy or physics). These methods can help the library market its services, keep patrons updated, and distribute information (more information on these platforms is provided in chapter 8).

      

      
        FIGURE 7.2. Screenshot of the AskALibrarian.org reference service page for Lake Sumter State College

        [image: ]

      

      MASHUPS

      A mashup is a combination of multiple data sources to serve a combined purpose. One example is to take a Web service like Google Maps (www.maps.google.com) and connect its geographic information to something else. For instance, OCLC has combined the geographical information from records for items in WorldCat with Google Maps so that you can search for a location, see it on a map, and then click on that map location to see items about that location in WorldCat or Google Books. It is called mapFAST (http://​experimental.worldcat.org/​mapfast/; see figure 7.3). There are many possibilities here to use maps for library promotion. A blog that tracks similar uses of Google Maps can be found at http://googlemapsmania.blogspot.com.

      
        FIGURE 7.3. Screenshot of mapFAST
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      LibraryThing (www.librarything.com) is an example of a mashup writ fairly large. It is a community of readers who have created personal libraries of books they own or have read. The ability of these readers to discuss books with one another and to tag the items they add makes the service a useful resource for readers and librarians both. The mashup side of LibraryThing is one of its strengths: users can draw in specific information about each book from the Library of Congress or Amazon (two large repositories for bibliographic information) and also locate covers of books to help display their collections (e.g., see figure 7.4). LibraryThing combines the personal selections of one individual with the commentary and subject tagging of many other individuals and the bibliographic data of other providers. The overall impact is a powerful representation of a work, from its physical description to specific commentary on it from the user who added it to its place in the larger pantheon of works added by LibraryThing members.

      
        FIGURE 7.4. LibraryThing collection page, showing covers
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      LibraryThing is extremely attractive to the computer-literate bibliophile but has relevance for library staff members as well. While anyone can create a free catalog of their items on the site, libraries may be interested in bringing elements of LibraryThing into their own catalogs (e.g., the tags on a given item and its image may be added to the library’s catalog for a fee paid to LibraryThing). The representation of book information on the site has been inspirational to those planning new interfaces. Could we all just catalog our items in LibraryThing? Well, maybe. It does provide a model of a finding tool that has great user involvement.

      Yet another mashup is a custom search engine (CSE). This concoction is pretty straightforward: What if you could search just the sites you wanted to, without having to wade through a lot of other stuff that shows up in your results from Google or another search engine? What if you could choose the best 15 or 37 or 1,296 sites on a given topic and have a powerful search engine look through those sites for the keywords you enter? Now you can. Here, you are mashing up the contents of these multiple sites and making them searchable through another site—a search engine. One example for doing this is the CSE service available through Google Custom Search Engine (www.google.com/​cse). A Google CSE can include an unlimited number of URLs that are searched by the Google search engine.

      For each of the mashups described, you can go to a service and choose the data you want to mix. If you are more of a creative programming type, though, you can work more directly with the code that gives you access to the data of a given source. Many information sites offer their APIs (application programming interfaces) to the general public on the signing of an end-user licensing agreement. This gives the user access to needed codes from the site that make it easier to construct a mashup to exacting specifications. A selection of sites that offer APIs is available at ProgrammableWeb’s API Dashboard (www.programmableweb.com/​apis). For an introduction to the process of using APIs to create mashups, I suggest working with IFTTT (If This Then That; http://ifttt.com), which enables you to combine data sources without knowing much programming at all or having to gain access to APIs on your own.

      QUESTIONS TO ANSWER FOR WEB CONTENT PLANNING

      When considering current sites and planning new ones, it can be useful to ask questions to guide this process. The areas addressed in the following questions are a starting point for discussing and then creating new Web content.

      
        ▪ Who is the audience for your site? Having an idea of who you are trying to reach can help you plan the content of the site. You may want to segment out areas of the site for different groups of people within your community. You will at least need to consider if there is a need to group resources for a certain audience when you design the site.

        ▪ How will people come to your site? Are you publicizing your site as a direct address, or is it a destination that people will come to from a page on your primary institution’s site? This can influence what reference you need to make to any larger entity of which you are a part. You can also consider this question in terms of how the site will be made known to your community.

        ▪ What do people most want to know about your library? Based on the types of questions that people ask in person and through other means, plus your best guesses, you should try to anticipate user needs and supply answers on your site.

        ▪ What services can your library uniquely provide through the Internet? The services listed in this chapter, such as virtual reference, are mostly ones that can be offered only through the Web. What could your library do on the Internet that could be done in no other way? How can you benefit your community through offering these services?

        ▪ What is the best way to present your information? You should consider a style, theme, or mode of organization that you will use on your main page and all other subsequent pages. Consistency will help you as you create additional pages and will help your users navigate the site.

        ▪ Have you looked at your website as your audience will? A good hard look at the website standing in the shoes of a patron can illustrate issues and questions of terminology that a library staff member might miss. Further information about interface design and usability is provided in the next section.

        ▪ Does your larger organization have any requirements about what your website should look like or any information it should contain? Many organizations have adopted content management systems (which allow centralized control for many design functions in a site) or set styles that are in place for every group within it. Drupal (www.drupal.org) is an open-source example of such a system that is quite popular in libraries. Libraries can choose to use a product like Drupal on their own to make styles consistent throughout their own site.

        ▪ Have you included mobile users? The growth of mobile devices means that websites need to be compatible with smaller screen sizes to continue to be useful for mobile users.

      

      THE TOOLS REQUIRED FOR WEBSITE DESIGN

      Just as sites differ, so too do the specific tools that website designers and maintainers use to work on them. It may also be that the library does not have a staff member who actually does the design, but instead someone else in a larger organization is responsible for that task. I recommend that libraries either stay fully in control of their own design or at least be able to handle regular maintenance and content updating. If you are not a Web design expert, you should become knowledgeable enough to pass on your redesign thoughts to the designated Web designer.

      A variety of applications can be used to program HTML (hypertext markup language) and other Web programming languages (e.g., JavaScript). Typically, designers will use at least two pieces of software: a Web design application, such as Adobe Dreamweaver (www.adobe.com/​products/​dreamweaver.html) or EverWeb (www.everwebapp.com), and image manipulation software, such as Adobe Photoshop (www.adobe.com/​products/​photoshop.html) or Picasa (https://picasa.google.com). Some free and relatively easy Web-based Web design software examples are Wix (www.wix.com), Weebly (www.weebly.com), and Google Sites (https://sites.google.com). You may see library websites that utilize software like LibGuides or WordPress (https://wordpress.com), which makes it easier to handle the overall look of the site while you concentrate on linking content and resources.

      INTERFACE DESIGN AND USABILITY

      Libraries, in their sites and services, can work to improve their users’ experiences through interface design. Interface design is the act of creating the way people will interact with and navigate through electronic resources (such as a library catalog or a website). Libraries subscribe to a large number of interfaces that we cannot alter or control (various public and staff-oriented electronic databases). It is therefore crucial that libraries take the opportunities they have to affect users’ experiences with their services and resources. Website designers need to consider what they can do to make using the library even easier for the community.

      Another way of speaking about good interface design is usability. Usability is the practice of determining if users are finding what they need on your site without difficulty. This can apply as an extension of the process of universal design, which is described in chapter 12. The suggestions that follow will go a long way toward improving the usability of library resources and improving interface design.

      
        ▪ Resist the desire to tell users everything. Search screens and websites can easily overwhelm people with information if careful design and restraint are not used. Library staff love to share information with their patrons, but here care is needed. Keep the interface simple.

        ▪ Seek input from users to help improve interfaces. The process of design involves lots of trial and error and can succeed only if users are asked to evaluate an interface along the way. It can sometimes be hard to get user feedback, but attempts must be made. Having even a small number of people test your interface can be very helpful.

        ▪ Look at what others have done. There is value in being creative and inventive with interface design, but seeking out existing solutions can help the process. If an interface works or appeals in some way, the principles of its design can be either applied directly to a new interface or at least used to guide the new design.

      

      A final element of interface design that bears mentioning is the need for designing websites for mobile devices. As the use of smartphones, tablets, and other devices with reduced screen size grows, there is greater potential for those individuals to connect to our websites. Library staff must be aware of what their webpages look like on these smaller screens and learn to make adjustments accordingly. This plan for existing pages to be able to scale downward and to work well for users at any screen resolution is called responsive design. There is also the alternative of building an app for the library site that can be downloaded on mobile devices.

      [image: ] Questions for Review

      
        1. What are some questions to ask when designing a library website?

        2. What is virtual reference and how is it conducted?

        3. Which services do you think that your library’s patrons are most interested in?

        4. What services can libraries provide through their websites?

        5. What is usability?

        6. What is a mashup?

      

      [image: ] Selected Sources for Further Information

      
        Engard, Nicole C., ed. More Library Mashups: Exploring New Ways to Deliver Library Data. Medford, NJ: Information Today, 2015.

        ▸ This book presents a collection of twenty-one essays covering various applications of mashups to library services.

        Goodman, Amanda L. The Comparative Guide to WordPress in Libraries: A LITA Guide. Chicago: ALA TechSource, 2014.

        ▸ This book examines WordPress, a blogging platform, and how it can be applied as a content management system for the development of library websites. Goodman addresses the steps needed to create a successful design within WordPress and offers examples of other libraries using this method.

        Harmon, Charles, and Michael Messina, eds. Mobile Library Services: Best Practices. Lanham, MD: Scarecrow Press, 2013.

        ▸ This collection of case studies of mobile library development provides a useful introduction to designing services for the mobile environment.

        Kupersmith, John. “Library Terms That Users Understand.” UC Berkeley Library, February 29, 2012. https://​escholarship.org/​uc/​item/​3qq499w7.

        ▸ This article offers a wonderful set of resources collected by Kupersmith and aimed at focusing libraries’ use of terminology on increasing user understanding. It offers research studies and best practices for naming and describing library resources and services.

        Michel, Jason Paul. Web Service APIs and Libraries. Chicago: ALA Editions, 2013.

        ▸ Michel’s book provides examples and recipes for making mashups that support library services and promotional efforts.

        Nielson, Jakob. Alertbox. Accessed October 30, 2015. www.nngroup.com/​articles/​subscribe.

        ▸ Alertbox is a regularly posted e-mail newsletter by Nielson, a noted Web design authority. The articles offers suggestions on solving Web interface design problems and give tips on Web technologies to use and avoid when designing a site.

        Reidsma, Matthew. Responsive Web Design for Libraries: A LITA Guide. Chicago: ALA TechSource, 2014.

        ▸ Reidsma covers the techniques that Web developers can use to ensure that their sites are responsive to the demands of different screen sizes and resolutions.

        Varnum, Kenneth J. Drupal in Libraries. Chicago: ALA TechSource, 2012.

        ▸ This book is an introduction to the Drupal content management system, with special attention given to library website development and redesign projects.
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      Social Networking and Patron Participation

      Marketing and More

      In the earlier chapters we discussed the general outlines of technologies and services available on the Internet. Left out of the discussion until now are some additional technologies that are crucial to how the Web operates today and how library staff members can reach out and interact with patrons. They all, it could be argued, represent means of communication between individuals and groups of people. These tools are new forums for interaction, collaboration, and creativity. All of these tools exhibit the more participatory, social elements of the Web itself. This chapter takes a tour of these technologies and how library patrons are already using them. Now it is time for library staff members to decide how to best implement them.

      SOCIAL NETWORKS

      Social networks are a natural formation of bonds among individuals based on geography, careers, or interests. Social-networking applications have arisen as a way for people to bond online and chat, exchange pictures and videos, and stay connected through a medium they use daily. People join the networks, post as much or as little personal information as they would like, connect with people they already know in daily life, add on new “virtual” friends drawn from shared interests, or locate and reconnect with old friends who are geographically distant. You can send out “friend requests” to invite someone to share access to your individual profile pages. Two examples of social networks are Facebook (www.facebook.com) and LinkedIn (www.linkedin.com). LinkedIn has a particular focus on networking for business purposes or job hunting rather than just broader social interaction (though that can also occur through the connections you make).

      Many libraries, along with other organizations, have created presences in social networks. The huge popularity of the networks has made this a natural draw. In some cases this has been effective, but in others there have been few interested parties who wish to “friend” the library. An alternative arrangement has been for library staff members to personally join the network, creating real relationships they can build in both the virtual and three-dimensional worlds. Apart from the overall goal of going where our patrons are, there is the ability to regularly and easily update your entire group of friends (e.g., with announcements about new programs or databases at the library) and to post links to helpful resources and timely information about the library. There is a balance between just being present in a social-networking site and actively sharing in that site, which some library patrons may find intrusive—and others will really appreciate. This is an ever-evolving situation that you will need to judge for each library setting.

      TWITTER

      Twitter (https://​twitter.com) is a social network, too, but one in which the communications go out to individuals and a wider public, like a cross between text messages and blogging (Twitter has been called microblogging). Twitter provides an opportunity for users to sign up for a free account and then start posting brief status updates and comments—or anything else that can be said in a maximum length of 140 characters per post, plus an image. Another key element is the hashtag, a “#” followed by a term that categorizes or describes the tweet. The hashtag allows a given tweet to be added into a larger set of tweets on related topics, or for the poster to make an ironic comment on the tweet. It is a great way to communicate quickly and easily with others to share thoughts and images. You can follow other users on Twitter, replying to their tweets or retweeting their posts to your own followers. You can keep up with your own tweets and follow others using the Twitter app on your mobile device or the Twitter.com site. Twitter can allow library staff to connect with an audience of patrons to post updates, announce events, and answer questions. Read an interesting conference paper from Katie Emery and Todd Schifeling, delivered at the Association of College and Research Libraries’ 2015 conference, titled “Libraries Using Twitter Better: Insights on Engagement from Food Trucks” at www.ala.org/​acrl/​sites/​ala.org.acrl/​files/​content/​conferences/​confsandpreconfs/​2015/​Emery_Schifeling.pdf.

      SKYPE AND GOOGLE HANGOUTS

      VoIP anyone? Voice-over Internet Protocol—the ability to have audio communications over the Internet using your computer—has been around for a while. The quality has improved greatly over the years, and it is now used for ordinary phone communications in a variety of communities and corporate settings. Skype (www.skype.com) is of interest as a provider of VoIP because it allows unlimited free calls between two Skype users. And this is not limited to audio communications: video calls may also be made at no charge. This may help give library staff members a way to reach niche users—for example, people who might be surprised to see Skype information on a library’s “Contact Us” page. It might also lead to expanding the library’s ability to serve distant users and even to assist those users with a video exchange, without charges on either end. Another similar service is Google Hangouts (https://​plus.google.com/​hangouts).

      PINTEREST

      Pinterest (www.pinterest.com) is a popular social-networking tool that focuses on collections of items displayed visually. A user can select a webpage to “pin” to a “board” in his or her account, and the user may create a variety of boards, each dedicated to a certain topic (e.g., see figure 8.1). Pinterest isolates the images on the page that was selected for pinning, and the user can select one of these images to represent the page on a board. It’s a great way to gather images and be able to view them together, whether you’re shopping for clothes or real estate, collecting articles about your favorite places, or comparing options for library furniture (my own fledgling effort). A selection of uses for Pinterest in libraries, with linked example sites, can be found in an article by Angie Solis on INALJ at http://​inalj.com/​?p=61925.

      
        FIGURE 8.1. Screenshot of Pinterest

        [image: ]

      

      YOUTUBE

      YouTube exemplifies the concept of user-driven content sharing. Many thousands of individuals use this site to share the video that they have recorded or otherwise captured. Many thousands of hours of recent news and entertainment programming, movie clips, personal productions, and even educational materials are available to be searched and commented on (e.g., see figure 8.2). Library staff members can utilize YouTube as both an information resource for their patrons and a platform to add videos marketing the library or teaching the use of databases. We live in such a visual culture, and YouTube is a way to reveal what’s going on out there and then participate in the process ourselves.

      If library staff members can find ways to connect with our users in and through YouTube and the other technologies just discussed, they can create more interactive and participatory means for engaging with their communities. Marketing our services and connecting with patrons are wonderful opportunities provided by social-networking tools. As well, library uses for these technologies can inspire patrons to become content creators on their own.

      
        FIGURE 8.2. Screenshot of YouTube

        [image: ]

      

      [image: ] Questions for Review

      
        1. Can you find an example of a social media use by a library beyond those offered in this chapter?

        2. Does your library have a presence in any social networks? What are some of the ways that these networks are used in your library?

        3. What is VoIP?

        4. What might be a benefit of using Twitter to connect with your library patrons?

      

      [image: ] Selected Sources for Further Information

      
        Bradley, Phil. Social Media for Creative Libraries: How to Maximize Impact and Reach. London: Facet Publishing, 2015.

        ▸ Bradley offers library staff members applications for social-media tools in their everyday tasks.

        King, David Lee. “Managing Your Library’s Social Media Channels.” Library Technology Reports 51, no. 1 (2015): 5–35.

        ▸ This issue examines library uses for a variety of social-media tools, including Facebook, YouTube, Twitter, Pinterest, and more.

        Solomon, Laura. The Librarian’s Nitty-Gritty Guide to Social Media. Chicago: ALA Editions, 2013.

        ▸ Solomon’s book is a solid introduction to social-networking tools that library patrons are using and that library staff can put to work in any kind of library.

        Thomsett-Scott, Beth C., ed. Marketing with Social Media: A LITA Guide. Chicago: ALA TechSource, 2014.

        ▸ This book includes a collection of chapters focusing on various social-media tools and methods for using them for library purposes.

        Youngkin, C. Andrew. “Hangout at the Library: Video Conferencing and More with Google+.” Library Hi Tech News 32, no. 3 (2015): 13–15.

        ▸ This article explores library applications for using Google Hangouts.
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      How Library Staff Learn and Teach

      Screencasts, Distance Learning, and Learning Management Systems

      The educational role of the library was immortalized in the early days of the twentieth century when the public library was pronounced the “people’s university.” Whether or not a given library has a formal educational program today, a key function of library staff members is to instruct groups or individuals on the use of library tools and the information-seeking process. Of respondents in the library technology skills survey, 72 percent teach others how to use technology and 55 percent teach using various forms of technology. To aid in these efforts, an examination of instructional technologies is a fitting section of this book. Technology has had a huge impact on how and where education occurs. This chapter focuses on distance learning and presentation technologies.

      WHAT DISTANCE LEARNING IS AND THE ROLES IT HOLDS FOR LIBRARIES

      Distance learning (also called online learning or e-learning) can be seen as just another method for connecting learners with educational materials. While most formal education takes place in a classroom, distance learning makes it possible for individuals to participate in a learning experience even if they are geographically distant from an instructor or are unable to meet in real time with a class. The idea is that students can learn wherever they wish, whenever they wish, in an environment that requires independent work but is structured by an instructor and perhaps involves contact with other students. Several forms of distance learning (such as correspondence courses or televised and radio courses) have been practiced for many years, and all of them have involved one or more kinds of technology to facilitate exchanges and discussions between an instructor and students. Distance learning may take place in a synchronous or real-time format, where the instructor and the students are in real-time communication through videoconferencing or other active communication. It may also utilize asynchronous communication, in which communications happen and class materials are accessed at times of the student’s choosing, with some delay built in for responses from both instructors and students. Many distance learning options will use a mixture of synchronous and asynchronous communication. Two-way communication must be available so that lessons can be sent out and feedback can be gained or questions answered.

      Distance learning may occur at nearly any educational level, either in support of more traditional instruction or as the primary instructional means. Its growth as a method can create increased opportunities for libraries to experience it in one of the following three ways:

      
        ▪ Learning support. Libraries may support distance learning by providing resources for participants. This may involve making equipment available in-house or providing information sources to help students with their studies. Academic libraries may need to support classes offered by their institutions through providing access to their databases to remote students. Public libraries that offer Internet access to community users may find distance-learning students using this access to download assignments or contact instructors. They may also serve as sites for community groups to participate in videoconferencing. Whether the support is direct or on an ad hoc basis, the implications of distance learning affect many libraries of all types.

        ▪ Library instruction. Libraries that instruct their communities on how to use the library or its resources may well use distance-learning techniques to reach remote users or distance-learning participants. This would primarily apply to academic libraries, but other libraries may have opportunities to instruct remote users on an occasional basis.

        ▪ Professional development. Library staff members may themselves participate in continuing education or professional development opportunities via distance-learning technologies, perhaps taking part in graduate and associate degree programs in library and information science. There are also a number of other courses and workshops available to staff from educational institutions or professional organizations.

      

      Distance learning is not for everyone or for every situation. In each instance, a set of supporting resources must be available for the instruction to work. Sometimes those resources involve your library’s collections so that you can help a distance-learning student find research materials for a paper or other assignment; at other times the resources might involve equipment. Distance learning has the potential to be a liberating experience for students, freeing them from the limitations of the traditional classroom and class schedule. Because there are a number of situations where it does fit the need, we are bound to see increasing numbers of opportunities becoming available.

      LEARNING MANAGEMENT SYSTEMS

      Any discussion of distance-learning technologies is not complete without mention of learning management systems (LMSs), also known as virtual learning environments (VLEs), which offer elements of both synchronous and asynchronous interaction. Learning management systems are Web-based products that provide the technological framework for wholly distance-taught or online-supplemented courses. They are often used in college and university settings as either commercial or open-source products. They offer Web space to place documents and other textual course materials, as well as a central place for students to find links to other online content. In addition, learning management systems can host interactive chat sessions with multiple students and provide for the presentation of visuals as well as text. Testing and survey options are available. Commercial vendors of these products include Blackboard (www.blackboard.com), Canvas (www.instructure.com), and Brightspace (www.brightspace.com), and open-source examples include Moodle (https://moodle.org) and Sakai (www.sakaiproject.org).

      As a side note, there have been some efforts in the past few years to have academic librarians interact with faculty and students in LMS classrooms. These embedded librarians take this step to be readily available to students at their point of need in working on class assignments and research. This is of particular import with students who are taking classes entirely online or who spend most of their time distant from the college or university offering the class. However, embedded librarians also work with more traditional courses that meet face-to-face but have coursework and discussions in the LMS. The librarian will typically post useful research links, Web-based tutorials or screencasts, and interact synchronously or asynchronously with individual students or the whole class. Some embedded librarians stay in the course for a short time; others are present during an entire semester or term.

      WHAT PRESENTATION TECHNOLOGIES ARE AND HOW THEY ARE USED BY LIBRARIES

      Presentation technologies allow us to share information with an audience in a visual manner. Our presentations can be made more vivid and more informative by bringing in visual aids through the use of display equipment, media items, and presentation software. While there are many situations in which a verbal presentation will suffice, for others it would be nice either to demonstrate an activity, to show the resources that are being discussed, or to illustrate key points of the talk in a visible manner. The methods discussed in this section can accomplish these purposes.

      There are three basic roles for presentation technology in libraries: (1) the display equipment and media items can be managed and scheduled for use within the organization of which the library is a part; (2) elements of the technology, particularly media items, may be circulated to the community at large; and (3) the use of presentation technology can be incorporated into library instructional efforts. Both patron training in library resources or services and staff training can be aided by presentation technology, as can any informational presentation.

      DISPLAY EQUIPMENT

      Display equipment allows a user to project text, graphics, video, or live demonstrations of electronic library resources onto a screen. While historically this equipment has included such venerable items as slide projectors and film and filmstrip projectors, today the primary means of display involves LCD (liquid crystal display) projectors. LCD digital projectors can project output from computers, DVD players, television, and other items. LCD projectors can be mounted on the ceiling of the room or remain mobile as part of a computer cart unit. A technology called digital light processing (DLP) is an alternative to LCD. DLP provides a much brighter image in projection but is still quite expensive for wide implementation.

      Another direction for display equipment is the use of interactive whiteboards. These items connect a large-screen display with the ability to interact with presented materials by touching or “writing” on the screen. Software allows for the capture of what is drawn or written for later use (e.g., posting notes to the class). The screens resemble typical whiteboards but are connected to a computer (either a desktop or a laptop) to enable the display of digital presentation materials or interactive Internet content.

      PRESENTATION SOFTWARE

      Presentation software—for example, PowerPoint, Google Slides, or the Web-based Prezi (https://prezi.com)—can bring together both old and new media to create a professional presentation. Each individual screen or segment of the presentation is known as a slide. Anything that can be produced or brought into a computer can be added to that slide—text, links to websites, video clips, sound—you name it. The programs offer templates and preset designs for new users while leaving many creative options open for advanced users. It is not difficult to produce a very entertaining and professional presentation using this software.

      SCREENCASTS

      Libraries might also make use of commercial software, such as Adobe Captivate (www.adobe.com/​products/​captivate.html), TechSmith’s Camtasia (www.techsmith.com/​camtasia.html), or Articulate (www.articulate.com), or free Web options like Jing (www.techsmith.com/​jing.html) or Screencast-O-Matic (http://screencast-o-matic.com). With these applications, you can take presentations like those described previously and turn them into freestanding videos that can be linked from the library’s website and available to patrons at any time. Or you can combine slides from presentations with recorded live action work in a Web browser or an office application to show users exactly how to move around in a resource. The resulting video tutorials or screencasts can prove to be powerful instructional tools. They allow users to easily review the use of a database or the process of evaluating information found on the Web. A key point with screencasts is to keep them short enough (or in modular format) so that patrons can quickly get to the particular piece that they need.

      [image: ] Questions for Review

      
        1. What are the three roles that libraries can assume in distance learning?

        2. What is an LCD projector?

        3. Explain the difference between synchronous and asynchronous communication.

        4. What presentation software do you use in your library? Have you used Prezi?

        5. Have you ever participated in distance learning? Would you recommend it to someone else based on what you have read in this chapter or your own experience?

      

      [image: ] Selected Sources for Further Information

      
        Anglin, Gary J., ed. Instructional Technology: Past, Present, and Future. Santa Barbara, CA: Libraries Unlimited, 2011.

        ▸ This collection of essays explores concepts within instructional technology and provides examples of teaching methods and approaches.

        Gottfried, John, Laura DeLancey, Carol Watwood, and Amanda Hardin. “Virtual Conferencing and Meeting Systems: Resources for Online Connections.” College and Research Libraries News 76, no. 2 (February 2015): 98–103.

        ▸ This article catalogs choices for synchronous online interactions through videoconferencing and other meeting tools, from free options like Google Hangouts to licensed options like WebEx.

        Stielow, Frederick J. Reinventing the Library for Online Education. Chicago: ALA Editions, 2014.

        ▸ Stielow draws on his experience providing virtual library services in e-learning courses to demonstrate how library services can be reshaped to work effectively in the digital environment.

        Tumbleson, Beth, and John Burke. Embedding Librarianship in the Learning Management Systems: A How-To-Do-It Manual for Librarians. Chicago: ALA Neal-Schuman, 2013.

        ▸ This book provides an introduction to embedded librarianship in the LMS and offers both justifications and planning guidelines for establishing this service.

        Webb, Jo, and Chris Powls. Teaching Information Skills: Theory and Practice. London: Facet Publishing, 2013.

        ▸ A general guide to teaching information literacy skills, Webb and Powls’s book addresses both approaches and techniques for educating users as well as identifying tools to use for technology-enabled teaching.

      

    

  
    
      10

      Makerspaces in Libraries

      Makerspaces are a quite recent addition to libraries. They are the product of combining a desire to create physical or virtual objects with the tools and skills required to carry out the creation. The creative process then requires only space to work in, whether temporary or permanent. Making can occur as a structured educational experience for a number of individuals, as a collaborative effort by multiple makers, or as an independent experience of discovery (with guidance as needed). In all of these methods, the end result should be that the maker learns something: the skills involved in making an item, the process of visualizing a finished product and seeing it through to completion, the joys of working alongside others to see a project come to fruition. Each experience builds the maker’s confidence that he or she can create something through his or her actions. It can also help the maker visualize the fundamental concepts that go into the act of creation in a more concrete way than reading about the concepts or watching them demonstrated.

      THE MAKER MOVEMENT

      The inspiration for makerspaces and making in general is the Maker Movement. There have always been creative people, builders, artists, and artisans, but around 2005, something new happened. There was an effort made to connect individual makers together to share ideas, project designs, expertise, and completed items. The publishers of Make: magazine began sponsoring Maker Faires to bring together creators and innovators in person, and various online forums were started to reach out to a wider audience. These interconnections and collaborations have come to influence many people in education, art, engineering, design, manufacturing, technology, and other fields to both partake of makerspaces and to see how these activities can inspire creativity and innovation. The Maker Movement Manifesto, by Mark Hatch (see Selected Sources), captures many principles of the movement and the collective hope of makers to help one another and grow the movement through living out the principles.

      WHY MAKING IS IMPORTANT

      Making is a fundamental human activity that is a part of everyday life. The encouragement of making is intended to stimulate people to engage in this process in ways they would not normally pursue. Individuals can gain personally by experimenting with maker technologies and pursuing avocational creative activities. Students can have early and ongoing exposure to makerspaces as practical laboratories to learn concepts related to STEM (science, technology, engineering, and mathematics) fields. Designs for new products can be prototyped using physical or virtual technologies (e.g., 3-D printing) in a makerspace. Small businesses and individuals who want to start a business can use the facilities of a makerspace to innovate new products or services and contribute to the local, national, and global economies. All of these impacts and more are possible if people are provided with the tools and guidance that makerspaces offer.

      WHY LIBRARIES SHOULD INCLUDE MAKERSPACES

      Libraries have long had as part of their missions the provision of information and technologies to those in their community who could not otherwise access them. This motivation to provide access has often been tied to supporting education and economic development, depending on the audience that the library reaches. Placing a makerspace in a library makes sense from the standpoint of building on the library as a community center. It is a central or easily accessible location in a community, on a campus, or in a school or other organization. Libraries tend to be open for a relatively lengthy set of hours and to have technology-inclined staff on hand. And libraries might already be supporting making through people’s use of computers to create digital products and presentations, the borrowing of library cameras to shoot video, craft programs and workshops, and any number of other making activities that libraries have in place. Given that libraries are committed to the intellectual development of their patrons and to supporting needs in their communities, makerspaces can be a natural fit if the demand exists.

      THE TYPES OF MAKING IN A MAKERSPACE

      Many different kinds of making can be accommodated in a library makerspace. Table 10.1 shows the twenty most popular kinds of making revealed by a recent survey of the types of making offered in library makerspaces.

      TABLE 10.1. Types of makerspace activities and technologies

      
        
          
            	Technology/Activity
            	Number of respondents
            	Percentage of respondents
          

        
        
          
            	
              Computer workstations

            
            	
              73

            
            	
              67

            
          

          
            	
              3-D printing

            
            	
              50

            
            	
              46

            
          

          
            	
              Photo editing

            
            	
              49

            
            	
              45

            
          

          
            	
              Video editing

            
            	
              47

            
            	
              43

            
          

          
            	
              Computer programming/software

            
            	
              43

            
            	
              39

            
          

          
            	
              Arts and crafts

            
            	
              40

            
            	
              37

            
          

          
            	
              Scanning photos to digital format

            
            	
              39

            
            	
              36

            
          

          
            	
              Creating a website or online portfolio

            
            	
              37

            
            	
              34

            
          

          
            	
              Digital music recording

            
            	
              36

            
            	
              33

            
          

          
            	
              3-D modeling

            
            	
              34

            
            	
              31

            
          

          
            	
              Arduino/Raspberry Pi

            
            	
              33

            
            	
              30

            
          

          
            	
              Animation

            
            	
              31

            
            	
              28

            
          

          
            	
              High-quality scanner

            
            	
              31

            
            	
              28

            
          

          
            	
              Tinkering

            
            	
              28

            
            	
              26

            
          

          
            	
              Electronic music programming

            
            	
              26

            
            	
              24

            
          

          
            	
              Creating apps

            
            	
              24

            
            	
              22

            
          

          
            	
              Game creation

            
            	
              24

            
            	
              22

            
          

          
            	
              Soldering iron

            
            	
              24

            
            	
              22

            
          

          
            	
              Electronics

            
            	
              23

            
            	
              21

            
          

          
            	
              Prototyping

            
            	
              21

            
            	
              19

            
          

        
      

      Source: John Burke, Makerspaces: A Practical Guide for Librarians (Lanham, MD: Rowman and Littlefield, 2014).

      Table 10.1 does not show the complete range of making by any means. The survey asked respondents to choose from fifty-five different forms of making, and at least one respondent chose all but five of these options. Another twenty-nine options not included in the survey were suggested by respondents who chose the “Other” option on that question. So making can mean a lot of different things to different people. Sharing the list provided in the table is meant to give some sense of the types of creativity being practiced, but keep in mind that the types of making that libraries could accommodate are essentially endless.

      WHAT MAKERSPACES LOOK LIKE

      Makerspaces can take a variety of forms in libraries. The availability of space can impact whether there is a dedicated area or room for the making activities or whether maker-related programming might be held in multiple-use areas. In the former case, a section of the library or a separate room could be converted to house making equipment, store consumables and other resources, and provide working space to create items; all of these will differ depending on the types of making that are chosen. In the latter case, equipment and resources need to be mobile enough to move in and out of storage spaces as needed. Some library operations are mobile to the degree that their maker materials can be transported to branch locations on a regular basis as a rotating makerspace. One example of a mobile library makerspace has 3-D printers and other equipment on a bus that travels to schools and other settings to conduct making workshops (more information on the FryskLab project can be found at www.fablabs.io/​frysklab).

      The other factor affecting the physical layout of makerspaces is the nature of the making activities that will take place there. Some kinds of making are especially dirty, like woodworking; or smelly, like painting; or noisy, like recording a band with a drummer; or potentially dangerous, like welding. Not every makerspace is going to involve these types of making, but if library staff members want to offer them, then there will need to be space available that can be easily cleaned, soundproofed, ventilated, and made secure to ensure safety. Activities that might seem difficult to offer regularly in a more open makerspace setting could still be done on occasion when conditions are right.

      GETTING STARTED WITH MAKING IN LIBRARIES

      So how do you start making things in your library? There are many possible routes to take to implementing a makerspace, and the case studies examined in several of the Selected Sources at the end of the chapter can help determine the best route for you to take. Based on an examination of the literature, here are some points to consider when setting out to form a makerspace:

      
        ▪ What kinds of making would be of interest to the community of people that you serve? Getting buy-in and ascertaining the interest of the community are key to getting started, rather than just buying the top ten making technologies and setting up shop.

        ▪ How will the makerspace be funded? Will the library budget be the primary source, or will grants or partner funding be pursued? Will the library charge fees to participants to help cover costs? Models of all of these methods exist in current library makerspaces.

        ▪ Will the space be regularly staffed by the library? Some makerspaces have dedicated staff on hand to provide guidance and assistance, and others are checked and resupplied by the library staff but with assistance provided by fellow makers.

        ▪ Will all making materials be used in the makerspace, or will some items circulate? Aside from the cameras or computing devices that some libraries might already circulate, there are opportunities to check out hand tools, electrical kits, and other items.

        ▪ Will the makerspace be a dedicated area, or will mobile/flexible making happen at certain times? This can be impacted by the participants you are trying to reach and the nature of the making. The space will need to be assessed to see how dirty, noisy, smelly, and dangerous your makers can be.

        ▪ Will the makerspace be primarily for open making times, or will you offer/coordinate workshops or classes? Makerspaces can be used for specific teaching purposes, but they can also be left open for individually directed making and learning. Generally, some blend of the two would likely be best.

        ▪ Are staff members interested or experienced in making activities? Just as getting community buy-in is crucial, staff must also bring their skills and interests to support the makerspace.

        ▪ Who can the library partner with to bring the makerspace into reality? This may involve funding, but it could also be helpful to have a partner organization or individuals to teach workshops and guide the implementation of making activities.

      

      [image: ] Questions for Review

      
        1. Does your library have a makerspace? What does it include?

        2. If you could create a makerspace, what would you make in it?

        3. Describe the Maker Movement.

        4. What are the key steps for forming a makerspace in a library?

        5. Do you think making fits into the mission of your library? All libraries? Any libraries?

      

      [image: ] Selected Sources for Further Information

      
        Anderson, Chris. Makers: The New Industrial Revolution. London: Random House Business Books, 2012.

        ▸ Anderson offers an introduction to the Maker Movement and places the current turn toward making in historical perspective. He suggests possible effects that makers and makerspaces can have on manufacturing and on individual creativity.

        Bagley, Caitlin A. Makerspaces: Top Trailblazing Projects. Chicago: ALA TechSource, 2014.

        ▸ Bagley highlights the development of makerspaces in several case studies, while providing a discussion of the maker ethos and considerations to make when planning a library makerspace.

        Burke, John. Makerspaces: A Practical Guide for Librarians. Lanham, MD: Rowman and Littlefield, 2014.

        ▸ Burke’s book includes a survey of current making activities in academic, public, and school libraries. He shares seventeen lengthy profiles of operating makerspaces, interspersed among chapters that address planning and funding these services and that identify potential types of making to include.

        Good, Travis. “Making Makerspace Libraries.” Presentation at ILEAD USA at University of Illinois, Springville, March 27, 2013. www.youtube.com/​watch?v=WV_Eu5Kz1cA&feature=youtu.be.

        ▸ Video of a presentation given by Travis Good, Make: magazine contributor, addressing how making can be implemented in libraries.

        Hatch, Mark. The Maker Movement Manifesto: Rules for Innovation in the New World of Crafters, Hackers, and Tinkerers. New York: McGraw-Hill Education, 2014.

        ▸ Hatch describes the workings, intent, and current state of the Maker Movement and outlines and discusses in detail a manifesto for makers to follow.

        Johnson, Larry, Samantha Adams Becker, Victoria Estrada, and Alex Freeman. NMC Horizon Report: 2015 Higher Education Edition. Austin, TX: The New Media Consortium, 2015. http://​cdn.nmc.org/​media/​2015-nmc-horizon-report-HE-EN.pdf.

        ▸ This report focuses on the addition and growth of many technologies in higher education, including makerspaces. The section on makerspaces outlines the relevance of this development for higher education and provides links to case studies.

        Martinez, Sylvia Libow, and Gary Stager. Invent to Learn: Making, Tinkering, and Engineering in the Classroom. Torrance, CA: Constructing Modern Knowledge Press, 2013.

        ▸ This work is an incredible introduction to the learning theories behind making and the application of making technologies in educational settings. The authors provide a detailed discussion of many kinds of making and offer resources to help you get started with them.

        Watters, Audrey. “The Case for a Campus Makerspace.” Hack Education (blog), February 6, 2013. http://​hackeducation.com/​2013/​02/​06/​the-case-for-a-campus-makerspace.

        ▸ Watters describes the importance of making for students and society and makes the connection between makerspaces and higher education.
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      The Right Technology at the Right Time

      Planning, Evaluating, Buying, and Implementing Technology

      Now that we have explored how our technological world came to be, and now that many resources for investigating technologies and keeping track of their ongoing development are in hand, it is time for a structured look at putting technology into place. Librarians must determine their technology needs and also which technologies can best meet those needs. Once a plan is identified, the next steps are to compare, choose, purchase, and implement the technology. By systematically evaluating the technologies or products, buying them, and then putting them to work, libraries can successfully add the right technology at the right price.

      TECHNOLOGY PLANNING

      Planning in libraries is an attempt to take inventory of a library’s current technology, survey the needs of its users and its staff, and make a plan to acquire technologies to meet these needs. Your technology plan needs to be a flexible document. It can be a very specific, short-term list of equipment that needs to be purchased to meet current service needs. It can be an inventory of current equipment that serves to create a long-term replacement schedule. It can be a mixture of current and future needs, including both easily attainable and wish-list goals to acquire new technology. Again, the plan is not set in stone; it is more of an ongoing process to assess and meet needs. Brainstorming is required.

      There are many fine technology plans and planning processes to use as models when creating your plan, but do not feel so tied to one that you ignore the specific needs or characteristics of your organization. No two technology plans are alike, nor should they be. On occasion, you may find that a particular funding agency will require a certain type of technology plan, and in those cases, you will have to try to accommodate the agency’s needs to qualify for funding.

      TECHNOLOGY PLANNING STEPS

      How does a technology plan come together? The following list of seven steps provides an overview of the process and the key tasks to complete. There are a number of books and websites that offer more detailed processes, and these are listed in the Selected Sources section at the end of the chapter.

      Step 1

      INVENTORY YOUR CURRENT TECHNOLOGY

      Start by determining what technology you already have. It may be a count of equipment or media types or both. This process serves a number of purposes. First, you get an idea of how up-to-date and functional your current technology is. You may realize from your inventory that you have a number of items that should be upgraded or replaced in the near future. Second, you may discover technologies that you did not realize you had (software, older media types, peripherals, etc.). Realizing that these items exist may lead you to new uses for them. Third, you can refer to the inventory to check for gaps in your technology holdings that you had not recognized before. You may generally know what you have and what items are needed in your library. However, in instances when you decide to add new technology, without a full inventory in place, you may overlook the cost-saving fact that you already own part of the items you need. Replacement, reallocation, and recognition of gaps are all crucial benefits of an inventory.

      Step 2

      CONDUCT A NEEDS ASSESSMENT

      Next, think about what needs you have that technology could meet. There are times when simply adding more of existing items (DVDs, computer workstations, etc.) will do the trick, and other situations for which entirely new approaches to technology must be taken. Earlier I mentioned the need to brainstorm, and this is where brainstorming should happen in earnest. Consider needs you may not have thought of before. As you assess your needs, keep an open mind. There will be a later stage at which you will need to prioritize your needs and provide justifications for them. Your assessment at this stage can be based on both hard facts and on perceptions. The process of needs assessment can involve a variety of methods for library staff members to become aware of technology needs, including the following:

      
        ▪ Personal or colleague observations. Staff members may notice that too few public computers are available, leaving patrons milling about or heading elsewhere when they realize they will have to wait for a computer. Technical services staff may suggest that an additional printer or bar-code reader or computer is needed to make the processing of library materials more efficient. Reference staff may note that providing access to a digital image database would help students with graphic design projects. Communicating these observations and keeping track of them can point to ongoing needs that can possibly be met.

        ▪ Patron requests. Patrons may ask at the circulation desk for the ability to borrow e-book readers. A faculty member might lobby for a specific database to use in his or her teaching. Patrons might ask when your library will begin to offer downloadable audiobooks or e-books as the library in a nearby city does. Once again, some method for recording these requests and reviewing them in context will be needed.

        ▪ Surveys or suggestion boxes. Compared to the previous two methods listed, in which observations or requests come up in the normal course of business, using surveys or suggestion boxes is a more proactive method of discovering possible technology needs. Whether a survey is aimed at patrons or library staff, survey results can reveal popular interest in new or updated technology options. Surveys (print, electronic, or both) might be focused on technology or might be more broadly designed to gauge patron satisfaction. As well, more informal electronic suggestion forms or physical suggestion boxes can be used to provide ideas for technology additions to the library or its collection. Library staff members are more focused than ever on assessing patron satisfaction—and they should also be concerned with their coworkers’ satisfaction with their work environment. Distributing surveys and encouraging suggestions are great ways to increase opportunities to gain input from library patrons and staff to help guide library planning for various areas of operation.

        ▪ Technology sampling. In some cases, it might be possible to introduce one or more new technologies on a trial basis. Perhaps a single tablet (or pair of tablets) could be purchased to give potential users a chance to try them out and staff a way to gauge potential interest or issues that the introduction of the technology might raise. Or a new website interface for the library’s resources could be created for a group of patrons to test (more information on usability testing is covered in chapter 13). The option of offering a mock-up or demonstration of a technology can give possible users a better understanding of the technology and a chance to imagine potential uses. This can clarify questions about the technology that merely naming it on a survey cannot.

      

      Keep in mind that the elements of perspective and participation impact the needs assessment process. In terms of perspective, staff members’ guesses about the things that patrons need might not really be what patrons want. A technology that patrons would love to have may not be economically feasible for the library to provide. Perhaps a submitted idea is of interest to only one person and would not be wildly popular. As far as participation, surveys and suggestion boxes might attract the interested few (or those with something to get off their chests) but not provide a valid view of the wide-ranging target audience’s needs, whether composed of patrons or staff or both.

      If a particular new technology suggestion would involve a large change in the library’s services (e.g., adding a public scanner or starting an electronic reserve collection), then the groups who are most likely to be interested in or affected by the change should be consulted about the idea. At my library, we display whiteboards with specific suggestions of changes we might make and ask patrons to comment on them; we also ask more open-ended questions to gather information on needs we had not imagined were there. Whenever possible, try to build evidence that supports the need so that funding agencies and library administration can create justifications to support budget requests for the technology.

      Step 3

      INVESTIGATE YOUR OPTIONS AND OPPORTUNITIES

      Once you have some new technology uses or whole new services in mind, you can turn to technology information sources to research your options. Chapter 17 outlines a number of resources to use when searching for advice, comparing similar products, or investigating a given technology. This process should be focused on the ideas you formed in the previous step but should still be one where new ideas and concepts are allowed into the mix. You may encounter a completely new solution to a need only after you start investigating the available options. Likewise, you may determine that you want to follow another library’s example and implement a new service you had not considered.

      Step 4

      SET PRIORITIES AND MAKE JUSTIFICATIONS

      Now comes the time to hash out the importance of each change or addition you have suggested. Take the options you were in favor of during the previous step and make the best case you can for each idea. Be sure to also note the negative points of each change. Then decide which ones have the most merit in terms of the immediacy of the needs they will fill and the ability you have to bring them into being, both fiscally and operationally. This is also the point at which you can clearly articulate the benefits of the changes you are planning. Justifying the changes will help you decide priorities. With a clear list of changes organized by priority, you now have a sense of the timeline in which you can implement the technologies.

      Step 5

      CREATE A BUDGET

      With so many technology changes, in most instances, the deciding factor for when or whether something happens is money. Having organized your list of options by priority of need, now is the time to price them out. Consider all of the equipment or media costs involved as well as the needed staff time to install the technology, train and be trained on it, and handle any other incidental costs. You should also think about what funding you can expect in the near future and whether there are additional funding sources to pursue. You may be in a situation where the only way to afford your high-priority items is to seek grant funding. On the other hand, you may not have additional options, in which case you can use the budget process to help finalize your timeline.

      It is crucial to allow some room in the budget for innovation—or, more honestly, for trial and failure. If at all possible, some funding for projects or technology implementations that carry some risk should be built in. This gives you some freedom to experiment or to take on a newly developing technology to see what you and your patrons can do with it. You do not want to be so structured that you miss out on the opportunity to bring something into being that is of great value and use to your library community.

      Step 6

      DEVELOP A TIMELINE

      Once you have worked out the details, you should be ready to move ahead with your plan as funding and other resources allow. At this point, you should establish a timeline for the projects you would like to undertake. This can be rather straightforward if your technology planning process involves a single project or a few short-term projects. It can be more difficult to juggle a large number of projects over, say, a ten-year period. Bring together your best guesses and estimates of when you can afford your changes and realistically implement them. Create a document that is specific enough to get started on immediate goals and projects (or ones that require a long lead time) and gives some guidance regarding all of your prioritized items. Keep in mind that you are writing a plan that can be altered as circumstances require and solidified as target dates near.

      Step 7

      PLAN TO EVALUATE

      One step that is needed before you actually purchase new technologies is making a plan to evaluate them. I discussed evaluating technology for purchase, but next you must evaluate how successful the technology is once it is implemented. Is it accomplishing the goal you have set for it? Are your users actually using the technology? The idea here is to come up with some way of assessing the technology that will guide you in making adjustments to your current situation and in making future plans.

      LOCATE AND EVALUATE TECHNOLOGY CHOICES

      From our identification of needs, we now turn to the search for solutions. At times, there may be a number of technologies that could meet the need. Sometimes the technology solution is clear, but the individual manufacturer or version still needs to be chosen. Chapter 17 offers a number of methods and sources for seeking information and advice on technologies. These sources are likely to prove helpful in locating the right technology or at least providing some possible choices. Consider the following nine criteria when comparing equipment, media, and electronic resources:

      
        1. Is the technology suitable? Does it really meet the needs that have been identified? The needs analysis should have identified some problems to be solved. Now we need to determine whether a technology or product can provide the solution. If a library wants to lend e-books to its users to download on their mobile devices, it makes no sense to purchase e-books that can be accessed only through a Web browser.

        2. Is the technology close to obsolescence? Even if the current technology meets the need, is something better coming along? With all technology, we face the issue of it becoming obsolete more quickly than we would like. This question generally forces us into a choice between the new and growing technology and the old and widespread technology. My library faced this situation a couple of years ago as we transitioned from lending our aging fleet of relatively inexpensive netbooks to a bolstered group of full-size laptops and a large set of new tablets. We will face it again soon as we look at our aging tablets and decide to add . . . something (more on our options can be found in chapter 6 and chapter 16).

        3. How durable is the technology? Can a scanner or copier stand up to heavy use? Can a database provider handle large numbers of users accessing its service? Will iPads or Android tablets hold up to the perils faced by circulating materials? Technology is expensive, and it should be durable enough to justify its expense.

        4. Does the technology fit into the library’s environment? Is the item something that fits the mission of the library? Can a piece of equipment fit into the available space in the library? Some technologies are great to have but would not clearly advance the mission or goals of the library. This is a checkpoint for assessing whether it is the role of the library to meet the need. I run into this when I consider technologies like Oculus Rift; they are very cool and very useful in the right environment but may not yet be essential for a regional campus library.

        5. What implications does the technology have for training? Will the new technology be difficult or easy to learn? Will bringing in this technology require training staff or patrons to get them ready to use it? Few technologies are simple enough to be implemented without demonstrations or providing even basic documentation, and librarians and library staff members are great learners and teachers. However, in some situations, the amount of training required can forestall or delay your addition of a particular technology.

        6. What maintenance, upgrading, or updating needs does the technology have? Are these possible to complete within the library, or will they require outside assistance? Consider workflow—the requirements for staff to interact with the technology outside the information-seeking process. Also, consider any associated costs beyond purchase, both expected refills or upgrades and the major repair that no one expects.

        7. If the technology has problems, are people available locally (within the library or its community) who can provide support? The technology may be easy to adjust or it may require expertise, hopefully provided by the vendor. If the needed expertise is not readily available, or available but not free or inexpensive, the library staff must decide whether it is worth acquiring the expertise through professional development or if the expense of seeking outside experts is acceptable. Most technologies will have user groups, both within and beyond library settings, whose message boards or Twitter feeds are an easy Google search away. It is important to have a sense of what the vendor will assist with, where you can turn for outside advice, and what costs might ensue.

        8. How does the price of the technology compare with similar technologies? What will the total cost of this technology be, both initially and over time? Its ability to fit the need should outweigh discussions of price, assuming the funding is available. We often cannot accurately calculate the costs beyond the initial purchase, especially when we consider worst-case scenario repairs or support costs, and even more so when we try to project out the cost of converting to a different technology ten years hence. But library staff members need to think beyond paying the initial one-year license fee for a resource and consider the implications of that decision before making the final decision. Alternatively, sometimes acceptable choices or workarounds to expensive technology are available; another option is that the library’s need may have to go unfilled for a while longer.

        9. Is this technology the most appropriate way to provide this information or service? Would another format or option work better? Are there issues with the technology that might negate its usefulness? Ultimately, the library needs to decide whether the technology is really the most suitable choice. This final checkpoint should eliminate nagging doubts about whether the technology is truly the best option.

      

      THE PURCHASING PROCESS

      How purchasing actually flows in a library will differ greatly depending on institutional requirements and processes. Many institutions structure purchasing depending on the amount of money you are spending. For instance, purchases of less than $500 require the use of Form X, whereas purchases of $500 or more require Process Y (and attached Form Z). Any substantial expense, such as migrating to a new library system or choosing among companies from which to lease a dozen copiers, will involve a more formal process than buying individual e-book titles or tablets. Decisions that have large, long-term financial implications—such as purchasing a new library security system, placing security tags on the entire library collection, and then regularly purchasing further tags for new acquisitions—may well be made by the library staff alone, even though the library’s funding source will see increased demands in the library’s supply budget for years to come.

      The request for proposal (RFP) process is commonly used for such large expenses as those just mentioned. A request is sent out to vendors who can supply the desired technological product or products. The RFP is a document that carefully describes in detail the criteria for the item(s) to be purchased. Vendors, if able to meet the criteria, will respond to the library or its funding agency with a proposal outlining how they will provide what is requested. Often a competitive bidding process is in place to award the contract for purchase to the lowest bidder. At some point within the process, the library is able to evaluate the proposals or bids and decide which one is the best. If by chance the lowest bidder does not meet all criteria, the library can write a justification for selecting a higher bidder and have this decision approved by the funding agency. The RFP process can be very slow and sometimes quite frustrating if no bids exactly fit the criteria. However, it does offer a means to evaluate a vendor and justify a decision. A similar term for this process is intention to negotiate (ITN). Vendors who respond to an ITN are indicating that they are ready to talk details and prices with a library or library consortium.

      BUYING GUIDES AND TIPS

      When ready to purchase, it is vital to keep the following practices in mind:

      
        ▪ Try before you buy. Always find a way to try a technology before implementing it in your library. It is great both to use a demonstration version provided by the vendor and to see the same item in use at another library, if possible. With some tools and products, you can do this in the comfort of your library via the Web. Conferences with vendors’ exhibits can be a great source for additional browsing and examination.

        ▪ Compare models and technologies. It is easy to pick the first thing that might work for your situation, but closely examining and comparing several options ensure that you will meet your library’s specific needs in the best way.

        ▪ Know when to buy. As a counter to the last tip, be sure to control your comparison shopping. If you have done thorough comparisons, you should start to be able to see which option is the best; continuing to compare past this point may cause you to unintentionally forestall fulfilling the need that got you started. When you have learned enough, make your decision.

        ▪ Do not fall prey to myths about technology. There are all sorts of myths out there, but here are a few of the most common: (1) wait before buying—that technology will stabilize eventually; (2) wait before buying—prices for that item will fall before long; (3) wait before buying—that technology is about to become obsolete; and (4) it’s cheap and it’s here—we’ll figure out something to do with it. The first three myths assume that technology changes take place in a defined pattern, yet technology is always changing; if you follow these myths, you will wait forever to find a stable, eternal form of the technology. The fourth myth ignores the hidden costs of any technology. The technology may be cheap initially, but in the long run, it will probably cost the library more in space, time, and upkeep and will likely need to be replaced.

      

      IMPLEMENTING THE TECHNOLOGY

      Finally, the moment you’ve been waiting for! The mental image of the technology actually being used in your library provides a powerful vision that can keep you going through all the twists and turns of the evaluation and purchasing process. As the time for implementation arrives, you must be ready for any last-minute obstacles.

      Implementation preparations can differ greatly depending on the technology in question and its scope or audience. Replacing a staff printer is a much different process from launching a new time-monitoring system for public Internet computers. Some common considerations, though, can guide your process for starting off a new technology. Consider the following issues:

      
        ▪ Installation. Whether or not the technology requires a true hardware or software installation, there will be some necessary process for adding the item to your environment. It might involve planning new loan rules and adding item records for the iPads you will now have available for checkout, or testing the new wireless network, or ensuring that the new discovery service can actually run searches on the catalog and your 359 periodical indexes. Some questions that need consideration include the following: Who will handle the installation? Can someone in-house do it? What other parts are required (e.g., other technology, furniture)? When will the installation happen? On a related note, is there a deadline of any kind for installation? How can the install be coordinated to avoid delays at heavy use times? Brainstorming about the details involved with implementing new technology can help you better coordinate the activity and avoid pitfalls.

        ▪ Training. The new technology will not be of much help to anyone unless sufficient training is provided. Training must be planned with the audiences of the technology in mind and must take into account the different levels of ability these groups will need to have with the technology. For example, you would expect that both patrons and library staff need to know the basic operations of your new self-checkout system, but only staff would need to know how to perform troubleshooting on the scanner or how to adjust its on-screen instructions. Although some technological changes (e.g., replacing common office equipment) may not require lengthy training sessions, be sure to check on individuals’ comfort with whatever new technology you implement. As well, keep in mind that individuals have different learning styles; a single hands-on session may not be enough. Provide additional sources of information (e.g., cheat sheets, manuals, vendor websites) for later consultation.

        ▪ Marketing. You need to let people know that the new technology is in place. Some installations provide their own marketing by their physical presence (e.g., “What is that thing next to the reference desk?” or “Hey, we have a 3-D printer!”). Other alterations and additions may not be so obvious. Much could be written about the importance of marketing library services to patrons to increase their use of the library. If the new technology is something that your patrons will use directly, be sure to communicate with them about it.

        ▪ Assessment. Looking ahead, keep in mind that you will want to evaluate how well the new technology is working in your library. From the beginning of its implementation, you can begin gathering a record of successful and unsuccessful interactions. Often a list of this sort can help provide feedback with which to fine-tune the design of user interfaces (e.g., a website or database search screen) or assist in diagnosing technical problems or bugs in the technology or with its installation.

      

      [image: ] Questions for Review

      
        1. Does your library already have a technology plan?

        2. What would you like to see added to your library over the near future?

        3. Follow the steps suggested in this chapter to inventory your current technology, conduct a needs assessment, and gather input on potential technology needs for your library.

        4. Describe the RFP/ITN process.

        5. Practice evaluating the addition of a new technology to your library. How would you assess the nine criteria on evaluating technology choices for, say, circulating tablets in your setting?

        6. What are the four practices you should follow when buying technology?

        7. What issues impact the implementation of new technology in your library?

      

      [image: ] Selected Sources for Further Information

      
        ALA TechSource. Library Technology Reports. https://​journals.ala.org/​ltr.

        ▸ This webpage provides access to the archive of past issues of this periodical. Published eight times per year, each issue is dedicated to a certain technology product or application of technology. These reports offer suggestions on specifications to pay attention to and questions to consider as you choose a product.

        Cohn, John M., and Ann L. Kelsey. The Complete Library Technology Planner: A Guidebook with Sample Technology Plans and RFPs on CD-ROM. New York: Neal-Schuman, 2010.

        ▸ This manual outlines the RFP process and offers advice and adaptable forms to use in your preparation of these documents.

        Knox, Karen C. Implementing Technology Solutions in Libraries: Techniques, Tools, and Tips from the Trenches. Medford, NJ: Information Today, 2011.

        ▸ Concise and comprehensive, this book gives a great overview of the planning process and steps for creating RFPs and technology plans.

        Lipinski, Tomas A. The Librarian’s Legal Companion for Licensing Information Resources and Services. Chicago: ALA Neal-Schuman, 2012.

        ▸ With up-to-date references and copyright information, this manual gives guidance on understanding and negotiating licensing agreements for software and electronic resources—a crucial issue for networked resources of all kinds.

        Mayo, Diane. Technology for Results: Developing Service-Based Plans. Chicago: ALA Editions, 2005.

        ▸ This book presents a series of customizable worksheets intended to guide the reader toward developing a technology plan.

        Stephens, Michael. “Taming Technolust: Ten Steps for Technology Planning in a Hyperlinked World.” Document based on a slide presentation to the Arizona Library Association, November 2011. http://​dl.dropbox.com/​u/​239835/​AzLATecnoPlanning.pdf.

        ▸ Stephens suggests ten steps for library staff to take to better shape their choices about technology and how it is implemented and used. This document builds on an excellent article he wrote, titled “Technoplans vs. Technolust” (Library Journal, November 1, 2004, http://​lj.libraryjournal.com/​2004/​11/​technology/​technoplans-vs-technolust/), that cautions against losing focus by following too many intriguing technologies at once.

        TechSoup for Libraries. “Buying and Deploying Technology.” In The Joy of Computing: Planning for Success. Accessed November 2, 2015. www.techsoupforlibraries.org/​Cookbooks/​Planning%20for%20Success/​buying-and-deploying-technology.

        ▸ This is a section of a larger “cookbook” of compiled suggestions on public library technology planning and implementation from more than 100 librarians. This part of the document covers aspects of purchasing technology and offers checklists on buying hardware and software along with other considerations.
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      Meeting and Supporting Patron Technology Needs

      Universal Design and Adaptive/Assistive Technologies

      Libraries are all about people—both the people who use its services and the people who work there. People cannot be forgotten in any discussion of technology, and the intention of this book is that the concerns and needs of patrons and staff will not be overlooked. Later chapters address topics such as usable Web design, ergonomics, identity safety, and troubleshooting patron difficulties. In this chapter, the focus turns to creating a technology environment that is conducive for the individuals who are using, or who we hope will begin to use, libraries. Some key areas of concern for libraries relate to patrons with disabilities and patrons who use the library as their primary access point for technology. Library staff members need to know what technology barriers patrons may face and how staff members can be open to overcoming them.

      UNIVERSAL DESIGN

      A very useful concept for library staff members to use when assessing their libraries is universal design. This concept, which began in architecture and now reaches into education and other areas, is centered on the idea of making products and services usable by people with a wide range of skills and abilities. In a library setting, this thought should cause us to ask whether our services and collections are truly available to everyone we serve. This relates not only to patrons with disabilities but also to individuals who may not be proficient English speakers or individuals who may lack knowledge in using computers or other library resources.

      With respect to technology, the focus of this book, we need to examine our computing devices and peripherals, our websites, and the ways that we use and expect our patrons to use technologies to find, access, and utilize information. Are these uses of technology sufficiently transparent to a broad group of our patrons (or potential patrons)? How could they become more transparent? An interesting element in this comes down to language: how can we express library concepts in terms that we can expect all users to understand?

      There are no quick and easy answers here, but by adopting this approach, libraries can continue to improve what they offer and how it is offered. Bear in mind that transparency is not something to be achieved only through passive websites or points-of-use signage. The role that library staff members assume as teachers, trainers, and intermediaries is ever more crucial and needs to expand in a more universal direction.

      THE DIGITAL DIVIDE

      We live in a society ever more dependent on technology—one which requires its citizens to use that technology. Chapter 1 introduced the disturbing split we see in society between a populace that demands technology use and tools from its institutions, including libraries, and a substantial portion of the citizenry that lacks access to technology and skills for using it. This is not to say that half the country loves technology and has it and the other half hates it and does not have it. Rather, ours is a society of “haves,” those who have technology available and have to use it whether or not they like it, and “have-nots,” those who cannot use technology even if they would like to. And this is not a matter of using technology purely for fun or relaxation; it is a matter of participation in services and access to resources from governments and businesses.

      What is the technology that forms this divide? It is computer ownership or access and particularly Internet access. An ongoing Pew Research Center study shows the following results for 2014: 87 percent of American adults use the Internet, as do 95 percent of teenagers; another 14 percent of American adults do not go online at all, and 26 percent of all Internet users do not use social-networking sites. The divisions grow stronger when we consider various generational, ethnic, and other groupings and their percentages of Internet access: adults over age sixty-five (57 percent); people whose highest level of education is a high school diploma (76 percent); African Americans (81 percent); Hispanics (83 percent); people who earn less than $30,000 per year (77 percent); and people who live in rural areas (83 percent) (see the Pew Research Center’s “Internet Use” webpage in the Selected Sources). While the numbers of people in the United States using the Internet are quite high, significant numbers of people from these groups are not able to participate as fully as they should be able to.

      If people are getting online (as nearly nine in ten Americans do), where are they gaining access? Indications are that mobile devices are filling some gaps for the 22 percent of people who do not own a desktop or laptop. The same study revealed the percentages of American adults who own cell phones (90 percent), smartphones (64 percent), e-book readers (32 percent), and tablet computers (42 percent). Of the 64 percent who own smartphones, nearly one-sixth of them have only their smartphone data plan for accessing the Internet. And it is likely that not all of the tablet users have data plans and are able to access the Internet only via Wi-Fi. The library is filling a need in assisting users who do not have a desktop or laptop computer or who are not using a mobile device—although mobile device users who rely on Wi-Fi connections may well be using freely available library wireless access—or who do not have another opportunity to get online. This is certainly being done in public libraries and in school and academic libraries.

      And it is certainly true that these numbers capture merely the situation in the United States, ignoring the much lower access percentages in most of the rest of the world. It is estimated that only 40 percent of the world population has Internet access at home (see Internet Live Stats at www.internetlivestats.com/​internet-users for the latest estimates). There are technology initiatives under way that attempt to address the global digital divide (e.g., One Laptop per Child, http://one.laptop.org), but much more remains to be done.

      What are libraries to do in response to this situation? Libraries must rise to the challenge and accommodate the needs of patrons who depend on them for technology access and assistance. This need calls for resources that libraries do not always have in abundance and for policy changes that may take time to work out to the satisfaction of patrons and staff alike. Libraries must make the case to their funding agencies that they are not just the “people’s university” of old but also the “people’s technology lifeline.” This means more than just offering Internet access; it may mean offering word processing for job applications or assistance in navigating the websites of government agencies. No matter their size or equipment, libraries stand as beacons and sources of hope to those who need access to technology.

      ADAPTIVE AND ASSISTIVE TECHNOLOGY

      It is good practice to make sure not only that technology is useful for the library’s community but also that it can be used by all members of that community. This section is aimed at making sure that parts of our communities are not overlooked during this process. Members of the library community who have disabilities may require an additional level of technology to enable their use of the library. The following sections explore some of the items a library may wish to add to ensure these needs are met. Keep in mind that the sections address only the technology needed to aid patrons with disabilities; a library needs a comprehensive plan to truly serve this valuable part of its community.

      TECHNOLOGY TO LEVEL THE FIELD

      Assistive technology and adaptive technology make the library and its resources work for users with disabilities. The terms assistive and adaptive are applied to aids that either assist the user in accessing a library resource or adapt that resource in such a way that it becomes usable. Many of these technologies are aimed at adapting computer-based resources (e.g., screen magnification software, trackball controllers), but several technologies are available for helping with more traditional library sources (e.g., teletypewriters, audiobooks). A careful assessment of the needs of those with disabilities in the community can help a library staff decide which of the following technologies are required. This assessment and the added technologies can help the library meet the requirements of the Americans with Disabilities Act (ADA). More important, it can ensure that the library is meeting its mission by providing all of its users with the information they need.

      TECHNOLOGY FOR PUBLIC COMPUTERS

      A standard library computer such as the one described in chapter 6 is not immediately usable by patrons with certain disabilities, such as blindness or limited motor ability. Fortunately, many technological products are available to make computers easier to use for those with disabilities. Consider the following list a survey of products. Library staff members may wish to focus their efforts to meet certain accessibility needs that they have identified in the community. On the other hand, libraries can also choose a selection of adaptive technologies to cover many bases.

      
        ▪ Screen-magnifying software. Software that magnifies the text and images on a computer’s monitor is extremely helpful to patrons with low vision. Such an application allows users to control the level of magnification of the screen to fit their specific requirements. These programs offer several options for controlling the area of the screen that is to be magnified at any one time. For example, users can magnify the entire screen at once and scroll through the entire enlarged webpage or document using the mouse, or they can select a defined area of the screen by maneuvering a box-like frame around the screen to magnify a specific section. Many other settings and options are available.

        ▪ Screen-reading software. For those with extremely low or no vision, screen-reading software can extend and improve the accessibility of any material that can be displayed on a computer monitor. The software reads aloud whatever text appears on the monitor, whether it is the library catalog or another resource. Users can choose to use different voices, adjust the speed of the reader, and train the reader to skip certain unreadable characters or improve its pronunciation of other words. Of course, anytime a sound-producing device or software appears in a library there is a need for headphones to accompany the software.

        ▪ Touch pads or trackball controllers. Marketed for patrons who are unable to use a standard mouse, both trackball controllers and touch pads exert less pressure on an individual’s hand, wrist, and arm. For those patrons with developmental disabilities or carpal tunnel injuries, these devices make computer use once again possible or more comfortable in some cases. Rotating a trackball with the palm of one’s hand removes the need to grip a controller with the whole hand. Touch pads allow users to control a mouse by moving an index finger along a pad that corresponds with the layout of the monitor screen.

        ▪ On-screen keyboard. For those patrons who cannot enter text using a traditional keyboard, using an on-screen keyboard may be a better option. While most library resources do not require much text entry, there is still the issue of typing out search statements for the catalog, databases, and the Internet. Even typing in URLs can be difficult or impossible for a user who cannot use the keyboard. On-screen keyboard software displays a keyboard on the screen that a user can click on using the mouse in order to select (i.e., type) letters that will appear in a Web browser or other application. This may be an excellent option for libraries who have patrons with this need. It likely would be more useful in the library environment than some of the dictation software that can be used with word-processing software.

      

      TECHNOLOGIES FOR OTHER SERVICES AND MATERIALS

      The technologies just described are extremely helpful in making computers and the many electronic resources that libraries offer accessible to people with disabilities. Following are some additional technologies that can make noncomputer resources and library services easier to use.

      
        ▪ Teletypewriter. For patrons who have difficulty hearing, a teletypewriter (TTY) connection can offer a means for communicating with library staff members. A TTY device is connected to a telephone at a patron’s home and to a telephone at the library. Some libraries set up a separate line for this service. The device allows the patron and staff member to type messages back and forth. This can be extremely helpful for obtaining library information, asking and answering reference questions, and making other requests of library staff. Some libraries are finding that virtual reference through Web-based chat or instant messaging can be an effective replacement for standard TTY devices.

        ▪ Closed-captioning. DVD viewing station equipment should include the option of closed-captioning so that users with hearing difficulties can still make use of videos. Televisions typically include this as an option. The other half of this question is whether the DVD itself contains closed-captioning. This should be confirmed before an item is purchased for the collection. Streaming media should also have captions included.

        ▪ Magnifiers. Book and periodical magnifiers can make traditional library materials more usable for patrons with low vision. These units have a tray on which one can place a print publication. Over the tray is a magnifier unit that displays the publication on a screen. As with the computer screen magnifier, setting adjustments are available. Another version of this technology is closed-circuit television (CCTV), in which the magnifier device is hooked up to a television of any size for ease in viewing.

        ▪ Audiobooks. For patrons with extremely low or no vision, recorded books in various storage formats should be made available. Wonderful work is being done by dedicated talking-book libraries throughout the world. This particular medium is an easy one to add to any library’s collection. Many titles are available as audio e-books that can be downloaded to smartphones.

        ▪ Kurzweil readers. The Kurzweil reader in its many varieties has had an immeasurable impact on making printed materials available to individuals with no vision. This device scans and audibly reads the information printed on a page.

        ▪ Braille equipment. Braille translators and printers may also be of use to those patrons who prefer having Braille copies of printed materials. These devices require a computer set up with translating software and an accompanying printer that prints Braille characters on paper. The equipment can be quite expensive, but not many libraries need such a device.

      

      WEB AND INTERFACE DESIGN CONSIDERATIONS

      When approaching the design of a website or a database interface, it is almost impossible to make everyone awaiting the outcome happy. Aside from aesthetic differences, it is difficult enough to choose which features to include and how to make the site or interface easily navigable. What is important in this consideration is remembering that there are individuals using the website or databases who are not worried about the nifty images spread across the pages or the time spent considering color schemes. These are individuals with extremely low vision or no vision, who are accessing these electronic resources using screen-reader software.

      An issue to consider in this situation is that some items (such as images) are completely ignored by this reading software. People who use screen-reading software generally use standard Web browsers, but they may also use a simplified, nongraphical Web browser. Web designers need to take a look at how their pages display in text-based browsers such as WebbIE (www.webbie.org.uk) or Lynx (invisible-island.net/​lynx). Images will not display, but the HTML (hypertext markup language) coding used to make webpages contains image alt tags to define captions that will appear. Designers need to make sure important images that communicate information of some type also communicate that information through the alt tags. This is but one consideration that interface designers must make. The Selected Sources section at the end of this chapter includes some websites that can give further advice on crafting workable sites and interfaces and making sure that standards are met. Section 508 of the Rehabilitation Act (nicely explained at www.section508.gov) provides standards on Web design that are now required of all US federal agencies. Other community and public institutions (such as libraries) are following these site design standards as well. The World Wide Web Consortium (W3C), a Web standards organization, has a Web Accessibility Initiative page that can help with accessibility questions (www.w3.org/​WAI).

      SUGGESTED LIST OF ADAPTIVE TECHNOLOGY FOR LIBRARY COMPUTERS

      
        ▪ Smart Cat and Easy Cat from Cirque Corporation, which are touch pad controllers (www.cirque.com).

        ▪ ZoomText Magnifier/Reader from Ai Squared, which provides screen magnification and screen-reading capabilities (www.aisquared.com).

        ▪ OnScreen from R. J. Cooper and Associates, which is an on-screen keyboard (www.rjcooper.com).

        ▪ JAWS from Freedom Scientific, which is a screen-reading Web browser (www.freedomscientific.com).

      

      [image: ] Questions for Review

      
        1. What is universal design?

        2. Define assistive technology and adaptive technology and give an example of each.

        3. Does your library include any assistive or adaptive technology?

        4. Do you know of patrons who fall on either side of the digital divide? What do you think your library’s role is in assisting those who need access to the Internet and other technologies?

      

      [image: ] Selected Sources for Further Information

      
        AbleData. Accessed November 2, 2015. www.abledata.com.

        ▸ This site provides a database of adaptive technology products and resources.

        American Foundation for the Blind. “Creating Accessible Websites.” Accessed November 2, 2015. www.afb.org/​info/​accessibility/​creating-accessible-websites/​23.

        ▸ This webpage provides resources and offers tips on constructing websites that can be accessed by visually impaired users.

        CAST (Center for Applied Special Technology). Accessed November 2, 2015. www.cast.org.

        ▸ CAST’s website includes a variety of information on assistive technology and methods.

        EASI (Equal Access to Software and Information). Accessed November 2, 2015. http://easi.cc.

        ▸ EASI offers webinars and courses on using adaptive technology in education. The organization is an excellent resource for questions on making computers and computer applications available to those with disabilities.

        Felix, Lisa. “Design for Everyone.” Library Journal 133, no. 16 (2008): 38–40.

        ▸ This article has a good definition of universal design and an explanation of related concepts. Felix includes an annotated bibliography on universal design and barrier-free design.

        Gronneberg, Janet, and Sam Johnston. “7 Things You Should Know About . . . Universal Design for Learning.” Document in the EDUCAUSE Learning Initiative 7 Things You Should Know About . . . series, April 6, 2015. www.educause.edu/​library/​resources/​7-things-you-should-know-about-universal-design-learning.

        ▸ Gronneberg and Johnston provide a clear explanation of universal design for learning and how it impacts teaching and learning.

        Harihareswara, Sumana. “User Experience Is a Social Justice Issue.” Code4Lib, no. 28 (April 15, 2015). http://​journal.code4lib.org/​articles/​10482.

        ▸ The author reflects on cases where user interface design has gone wrong from not considering the point of view of the individuals who would use the interface. She posits that by improving user experience, barriers can be removed and social justice and human rights can be advanced.

        Mates, Barbara T., and William R. Reed. Assistive Technologies in the Library. Chicago: ALA Editions, 2011.

        ▸ Mates and Reed cover accessibility needs in libraries and a variety of technologies and practices that can be used to meet them.

        Pew Research Center. “Internet Use.” Accessed November 2, 2015. www.pewinternet.org/​data-trend/​internet-use.

        ▸ This webpage provides links to the results from Pew Research surveys on the demographics of Internet users and the methods they use to access the Internet.

        United States Access Board. “About the ADA (Americans with Disabilities Act) Standards.” Accessed November 2, 2015. www.access-board.gov/​guidelines-and-standards/​buildings-and-sites/​about-the-ada-standards.

        ▸ This webpage provides a link to the US government regulations for ensuring access to people with disabilities. The guidelines and diagrams found within the standards documents may be useful when setting up an adaptive computer.
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      Building the Technology Environment

      Infrastructure, Ergonomics, and Sustainability

      Just plug it in. That’s all it takes to get going with your newest technological purchase, right? Find a chair and a table, maybe, or just stick it on your desk (or maybe over there on the floor). An outlet is all it takes, right? No problem!

      Well, that all depends. Each of the technologies discussed in this book has a number of characteristics: how it is used, why it might be used, and so on. What has not been covered so far are some considerations about the ability of a library building to accommodate a given technology item. Some items will indeed simply plug in to a free electrical outlet and work right away. Others will take more thought and preparation.

      Beyond issues of installation, there are also some questions about using the technologies. How can the process of using technology be made as comfortable as possible? These questions have implications both for staff members and library patrons and are addressed in the next section.

      PHYSICAL CONSIDERATIONS

      The library building is a technological environment. A number of characteristics about a given library affect its ability to house individual technologies. Each major characteristic is discussed in this chapter. Whether a library is starting fresh with a new building, redesigning existing space, or merely adding to that space, there are certain general criteria to examine. The most important characteristics will change depending on the technology involved.

      ELECTRICITY

      Does the library have the electrical capacity to handle an ever-growing amount of electronic equipment? Libraries can find themselves either adding new electronic equipment to a building that has never had it or trying to place additional equipment in a nearly overloaded arrangement. Many pieces of equipment, such as computers, can present a constant draw on electricity. A number of power-saving options are available, however, such as operating system settings in Windows or Mac OS that will automatically reduce processor speeds or set monitors to draw less power in periods of inactivity.

      Aside from overloading a library’s circuitry, equipment needs to be protected from power surges by using surge protectors. For servers or other equipment, an uninterruptible power supply (UPS) may also be needed to eliminate the effects of unexpected power losses. Using a UPS will keep equipment from experiencing the jarring effects of a sudden loss of power and will keep library systems and users from losing data. Library staff members need to consult with electricians and computer support personnel to see what capabilities are available for electrical equipment and what protective measures should be undertaken.

      HEATING, VENTILATION, AND AIR-CONDITIONING

      Can the ventilation and air-conditioning systems of the library keep the technology within from overheating? Now that computers and other devices are everywhere in the library, thought needs to be given to keeping the heat down throughout the building. Some equipment, such as a network server, should be treated as especially sensitive to fluctuations in temperature and kept in a separate, cool area. Still, the general characteristics of a library in terms of heat, cooling, and airflow can impact all equipment. Once again, library staff members need to consult with experts in this area to determine optimal systems and settings to keep the library comfortable for people and technology alike.

      CABLING AND CONNECTIONS

      Can the library’s current network cabling support new technology devices that are purchased? Or can the library building be rewired to support a new network? Such a change would be very difficult or expensive in some settings. In these circumstances, a library may decide to use a wireless network. Just as with the electrical capabilities of the building, libraries must assess their abilities to offer access to electronic resources through computer networks. What networking capabilities are already in place and how well are they handling the needs of the library? How will the library access the Internet? How many computers will have access to a resource using the Internet or through the library’s local network (either wired or wireless)? Is it possible to connect more computers to a library’s LAN (local area network) to meet a demand for electronic resources that will likely grow over time? If an unrealistic assessment is made, the library will be unable to provide the level of access that patrons and staff will demand.

      BRING-YOUR-OWN DEVICES

      Given some of the mobile devices and mobile storage options that patrons have, library staff should not be surprised that patrons will bring these items into the library. Two key needs in this area are the following: (1) library staff need to be sure that their computers have easily accessible USB ports for flash drives, iPods, and other mobile devices, and (2) given the surge of laptops being used in libraries (thanks in part to libraries offering wireless network access), libraries need to have enough power outlets to accommodate these and other mobile devices.

      COMPUTERS EQUIPPED FOR MANY NEEDS

      Following up on the need for USB ports, there are other items that would make computers more helpful to patrons. Libraries should allow CD or DVD burning on their computers, much as we allow printing or copying. As well, headphones should be available for patrons to listen to audio or visual content online or to watch the library’s DVDs on public computers. The profusion of content of this type, whether or not it has a research focus, means that users will be aided by this access. Many individuals listen to music or other audio materials while doing research in the library, and it is not much of an expense to add a pair of headphones to make this possible. As discussed in chapter 9, audio content in online learning systems also makes headphones helpful to distance education students using library computers.

      LIGHTING

      Proper lighting is crucial for any library and can have a positive impact on the use of library technology. Glare on staff or public computers or microfilm readers/printers can be distracting. While changing the lighting system of a library may not be possible, it is a factor that should be considered when deciding where to place these types of equipment. The architecture of a given library will help dictate its lighting. Generally, lighting options should be chosen to meet the functional needs of an area of the library. Just as lights should be aligned over the aisles of the book stacks so that browsing patrons can easily see the titles and call numbers, lights over the public computer area should be placed to avoid glare on computer monitors. Where possible, staff work areas should include adjustable lighting to give staff members control over their personal workspace (i.e., adjustable lamps located at each desk or computer so that light can be increased or reduced). The Selected Sources section of this chapter provides resources with more ideas about lighting options.

      ROOM AND LAYOUT

      In many cases, technology is engineered to be smaller with each new model of a product, but adding new technologies to a library will still impact the available space. When assigning room in a library to new devices, or finding areas to shelve media, be careful not to underestimate the true size that items require. Adding technology to a library may not always call for major architectural changes to the layout of the entire library, but library staff members should be aware that they may need to reposition items to ensure a comfortable working environment and to let patrons easily navigate the library. As well, when technology is placed in a library, visibility is key. The new items need to be easily seen from staff service points so that they can be serviced and easily located by patrons for use. Decisions in this area, as in the others involving space, depend on the technology to be added. The technology should be placed in such a way that it does not impede traffic patterns or inhibit any functions of its own or of other devices or service points while still allowing for easy access and use by patrons and staff.

      FURNITURE

      The furniture requirements of new technology are another consideration, as new furniture can certainly have an impact on the room and layout issues just discussed. Here the emphasis is on user comfort, for example, providing accommodating furniture and space for users of computers or media viewing stations. In other situations, the question may simply be deciding where a new piece of technology should sit. While it would be nice to always be able to buy new furniture to accommodate new technology, it is more realistic for libraries to assess existing furniture first. The important step is to consider the technology’s furniture need before the technology is purchased. Suggestions can then be sought from colleagues and vendors about the best way to fulfill the need.

      CHECKLIST OF PHYSICAL ENVIRONMENT ISSUES

      The following list of questions should be considered when adding any technology to a library, either whole new technological items or additional units of existing technology. These are not prescriptive recommendations (as all technologies will differ), but they are starting points for you to discuss with vendors and those responsible for the maintenance of your facility.

      
        ▪ Will the new technology have an impact on the electrical demands of the library?

        ▪ Does the new technology require any special cooling or ventilation to operate efficiently? Will its addition change the heating and cooling balance of the library in some way?

        ▪ Does the library have the necessary network or communications technology in place to accommodate a new technology, whether it is a library automation system, a streaming video database, or a new full-text periodical database? Will the current cabling system and Internet connection be able to handle this new item?

        ▪ Are any lighting adjustments needed to make the use of this new technology more comfortable for patrons or staff? Is additional lighting needed, or should current lighting be altered to avoid glare or low-light conditions?

        ▪ Will there be enough room in the library to accommodate the new technology? What may need to be moved to make it fit? Where is the most sensible place, based on its function, to put the new item?

        ▪ Will specialized furniture be needed to house the item or make it available to users? Can current furniture be adapted to the purpose or will a new purchase need to be made?

        ▪ Will the technology require any additional security measures to protect it? What will ensure that the technology will not leave the library or face potential damage?

      

      ERGONOMICS: THE HUMAN FACTOR

      Does technology have an impact on those who use it? It certainly does. That impact can be a positive tale of efficiency and freedom. It can also be a horror story of eye strain, muscle spasms, and migraine headaches. The latter possibility is very real and as such necessitates a careful look at the ergonomics of the work and public use environment with regard to technology.

      Ergonomics is all about fitting an activity to a person. This primarily relates to making people’s work situations as comfortable as possible for the tasks they must perform so that they can avoid injury. These injuries can be of the repetitive strain variety (also known as musculoskeletal disorders), such as carpal tunnel syndrome or tendinitis, or can involve other conditions related to vision and headaches. While ergonomics are clearly a concern for library staff members, patrons and their use of computers cannot be forgotten. Not all patrons will spend extensive time working at a computer or reader/printer, but some will in the course of their research.

      What steps can be taken to consider and positively impact the ergonomic effects of technologies in libraries?

      
        ▪ Ensure that the furniture in staff work areas fits the person who will be using it in terms of table height and location of the computer. For furniture used by several individuals in public and staff areas, provide adjustable chairs and keyboard heights.

        ▪ Use assistive technology where it might help. Attach antiglare screens to computer monitors to help reduce eye strain and headaches. Use trackball controllers in place of computer mice to reduce strain on the hand, wrist, and arm.

        ▪ Encourage individuals to take frequent breaks and to limit the time they spend on tasks that could cause repetitive stress injuries. Stretching exercises can help strengthen muscles that might be affected. Remind individuals that they should stop doing anything that causes pain.

      

      Take a look at the ergonomics resources listed in the Selected Sources section of this chapter for specific suggestions on implementing these recommendations in libraries.

      THE SUSTAINABILITY OF LIBRARY TECHNOLOGIES

      Given that we have just discussed some elements of keeping people healthier while they work in libraries, it does seem natural to question the healthiness of other practices included in this book. The bulk of this chapter illustrates that many technologies need a controlled environment of electricity and conduit and lighting. The technologies we use to sustain our information seeking consume electricity that is often created by the burning of fossil fuels, which contributes to global warming. They are composed of plastic that comes from these same nonrenewable fossil fuels. The process of assembling our technology exposes workers to dangerous substances, a cycle that repeats itself when other workers are exposed to toxic substances when recycling used technological items. Many of these workers are poorly paid and work in stressful conditions without ergonomic chairs and chances to stretch.

      Part of our practice in building our technology environment has to be an examination of these issues. How can we change our usage and buying habits to improve the situation? Can we commit our libraries to recycling usable materials and keeping dangerous used technologies from ending up in landfills or being picked apart by unprotected workers? Could we extend the lifespan of some technological items so that we are not racing to replace them? How can we find less energy-intensive ways to go about our activities and encourage safer labor practices in the technology industry? Could our vendors and professional associations help us make these discoveries? We want our technology choices to work in our library environment, but we also need to make sure they can work for the longer term, and not contribute to the end of both the library and global environments.

      [image: ] Questions for Review

      
        1. What questions should be asked about a new technology in terms of its impact on the physical environment?

        2. Are there essential pieces of the infrastructure in your library that are a barrier to your adding technology?

        3. Why should libraries pay attention to ergonomics?

        4. Is it possible in your library to easily see and help people who are using the technologies that you offer?

        5. What steps is your library taking to make your technology use sustainable?

      

      [image: ] Selected Sources for Further Information

      
        American Library Association. “Building Libraries and Library Additions: A Selected Annotated Bibliography.” ALA Library Fact Sheet 11. Last updated September 2015. www.ala.org/​tools/​libfactsheets/​alalibraryfactsheet11.

        ▸ This fact sheet offers an up-to-date list of planning and building resources for all types of libraries and links to many online resources and articles.

        Association of College and Research Libraries. “Academic Library Building Design: Resources for Planning.” Accessed November 3, 2015. www.ala.org/​acrl/​academic-library-building-design-resources-planning.

        ▸ This wiki-based webpage hosts a collection of resources aimed at new building design and planning. While aimed at academic libraries, there are elements here of use in all library settings.

        Barclay, Donald A., and Eric D. Scott. The Library Renovation, Maintenance, and Construction Handbook. New York: Neal-Schuman, 2011.

        ▸ This book gives excellent guidance on issues relating to technology in library renovation and building projects, covering ergonomics as well as technical requirements.

        Henk, Mandy. Ecology, Economy, Equity: The Path to a Carbon-Neutral Library. Chicago: ALA Editions, 2014.

        ▸ Henk makes a strong case for examining our library practices and expectations in light of climate and resource issues. Helpful worksheets can assist in guiding sustainability planning.

        Library Leadership and Management Association, American Library Association. Building Blocks for Planning Functional Library Space. 3rd ed. Lanham, MD: Scarecrow Press, 2011.

        ▸ This book offers diagrams of library equipment and furniture to use in designing library spaces.

        Mueller, Misha. “Keep Breathing: Coping with Technology.” Library Hi-Tech News 23, no. 5 (2006): 27–30.

        ▸ The author introduces paying attention to ergonomics as a method for coping with “technostress.” The article suggests a variety of preventive techniques to avoid injury and stress.

        Sannwald, William W. Checklist of Library Building Design Considerations. Chicago: ALA Editions, 2009.

        ▸ Sannwald offers several focused chapters on elements of design and building considerations in libraries.
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      Protecting Technology and Technology Users

      Securing Collections, Enhancing Computer Security, and Protecting Privacy

      Information technology presents few physical dangers to its users, but users can be quite dangerous to technology. Unfortunately, people can steal, damage, or even unintentionally ruin the technology we (and they) depend on. Libraries need to take steps to protect the technology in which they invest so much money. And to be fair, there are ways that patrons’ personal information can be put in jeopardy. This chapter explores some of the areas of concern for security and some methods to consider.

      The security measures addressed in this chapter are initially divided between methods that attempt to secure physical library resources or equipment and those that attempt to secure software and electronic information resources. A third key component in this discussion, though, is the issue of patron privacy, as impacted by the keeping of electronic records by library systems and also through various Web services. Library staff members have an ethical role to play in safeguarding patron privacy as we seek to protect our digital and physical resources.

      SECURITY SYSTEMS/RFID

      Library security systems are common at most types of libraries and provide physical security for materials in the collection. While they do not protect only technology items in the library, they are an example of a technology with which library staff should be aware and familiar. Most systems are composed of a set of sensor panels (with or without gates) at all library entrances and exits. The sensors are set to detect an adhesive magnetic strip or sticker inside or on each item within the library. Items that are correctly checked out of the library at the circulation desk have either been desensitized (passed over a demagnetizing machine) or covered by a card and will not set off the alarm at the exit or gate. The systems are not without their flaws and failures, but they provide a sound level of protection for circulating and noncirculating books, media, periodicals, and other items in the library’s collection.

      Radio frequency identification (RFID) is a related method used by libraries to protect their physical collections. RFID adds something to the security strip magnetizing/demagnetizing process just mentioned. Each item in the collection has an RFID tag placed in or on it. The tag includes not only a setting that indicates whether the item may or may not leave the library but also coding that identifies the item. In a sense, it combines the actions of a bar code and a magnetic strip. But wait, there’s more! The tag is easily read by RFID equipment without being seen (so no need to open a book to display the tag), and multiple tags may be read at one time. The tag consists of a computer chip with an antenna attached.

      From a library perspective, RFID offers the possibility of maneuvering materials around the library with great efficiency. Patrons may take tagged items to self-checkout stations and check them all out by merely placing a pile of items on a scanner (the alarm system is turned off for the items to go through the security gates). When the items are returned, the tags can be recognized by sorting machinery that places books (in order) on the proper book trucks to be reshelved. Once items have been shelved in the library, shelf reading can be done with a handheld scanner, which will indicate items that are shelved incorrectly (by reading their tags, which include information on their call numbers). Inventories can be accomplished with a similar method.

      The downsides of RFID relate to questions about privacy and start-up costs. There are ongoing questions about the signal that the tag gives off and the content stored on the tag. While vendors and others indicate that the range of the signal is quite short (between two and twelve inches), the fear is that individuals carrying library materials could have those items become known to other people scanning for tags from a distance. There is also a fear that patron information will become stored on the tag and thus compromise patron privacy if this information is accessed (though no patron information is included in the tag). There are a number of questions yet to be fully answered about this technology, as its capabilities go beyond what libraries have typically placed on any item. The expense issue is a bit more clear-cut, as the cost of the individual tags is substantial, as is the time expense of touching every item in the collection. Despite these questions, a growing number of libraries are choosing this method of collection control.

      A fair question to ask about security systems or RFID is whether the cost to install or replace these technologies represents a savings over the expected theft rate of materials without the equipment. A library operating with a regular replacement of stolen or missing items can do the math of these losses over the expected lifetime of the system. If, however, theft is a less regular occurrence at your library, you might be better off establishing a missing item replacement fund in the library’s acquisition budget and save money in the long run.

      LIMITING FUNCTIONS

      This method of protection involves restricting certain uses for technology rather than controlling access to it. Some technologies can be used on computing devices to restrict making changes to settings or to limit the use of particular apps or software. There are a number of capabilities you would rather not let the general public have on your public computers, namely, deleting files or apps, installing software, or changing the look of the operating system or software applications. Some of these limitations can be placed using restrictions available in the operating system itself. Options differ depending on whether you are using Windows, Mac, iOS, and so forth. Some may be controls and adjustments made to a Web browser. Others will require computer security software, which can lock up both individual software titles and parts of the operating system as needed. Most security applications have both preset options for shutting down a piece of software and the ability to restrict certain functions. Examples include Deep Freeze (Mac and Windows, www.faronics.com/​products/​deep-freeze), WINSelect (Windows, www.faronics.com/​products/​winselect), and Clean Slate (Windows, www.fortresgrand.com/​products/​cls/​cls.htm).

      INTERNET FILTERING

      Some libraries have chosen to install—and others have resisted installing—filtering software, applications that attempt to restrict access to offensive websites. The software does not necessarily work as it should and can block sites without any offensive content. However, without some steps taken, ranging from user education to filtering, children and others in libraries are able to find or are forced to see images they would rather avoid. The American Library Association opposes mandatory filtering on First Amendment grounds (see ALA’s “Filters and Filtering” webpage at www.ala.org/​advocacy/​intfreedom/​filtering). However, in the United States, legislation has mandated that filtering software be put in place in order for public and school libraries to receive government funding to help pay for their access to the Internet (the Children’s Internet Protection Act, or CIPA, in particular). There is no easy answer to this situation, and neither unadulterated access nor filtering is without its casualties. It is an issue that libraries will continue to face for some time.

      IT SECURITY

      IT security measures are also primarily aimed at computers and servers in the library. The issues libraries face with electronic security of their publicly accessible servers are similar to those faced by businesses and other organizations. Anytime you make a server available to the outside world, there is the chance that someone will try to break into it and either damage the server or use it for his or her own purposes. Library servers can contain all sorts of valuable data (e.g., catalog records, library website files, personal documents), none of which library staff would like to lose, and some of which they would rather no one could see. Libraries need to take steps to build a firewall between the server and the Internet so that only the information they would like people to access is available to the public and only those who are allowed to use secured areas of the server can do so. Many software options are available to accomplish this.

      Wireless networks offer an extra dimension to the issue of server security. Since wireless signals, by nature, will travel outward from a building equipped with wireless access points, there is the potential for users outside of the library to connect to the network. While the signals can be blocked or lessened by bookshelves or other metallic objects, it is inescapable that someone with a wireless laptop could sit in your parking lot and gain access. By requiring users to log in to the network and by setting up a firewall that constricts their access, libraries can control usage of their network.

      Another area of electronic security is more likely to affect public and staff computers. Computer viruses are easily distributed over the Internet and by other means and can pose even an accidental threat to libraries. Part of the reason for software that limits functions on public computers is to keep individuals from either downloading a virus from the Web or bringing a virus in on a flash drive and infecting the computer’s hard drive. Viruses are not always destructive, but they tend to be quite annoying and time-consuming. Viruses can cause applications to malfunction and lock up, generating effects such as a line of text that automatically inserts itself into all of your word-processing documents. They can be written to reformat hard drives or to surreptitiously corrupt important data files.

      The two greatest concerns with viruses are that (1) patrons may either accidentally or purposely place a virus on a public computer or (2) staff members may accidentally end up with a virus by downloading it or receiving it as an e-mail attachment. Viruses can be sent in e-mail as an attached file. If someone opens the file, the virus goes to work. E-mail attachment viruses are becoming more common and can easily be mistaken for a reputable file. Antivirus software should be installed on both staff and public computers so the hard drive can be regularly scanned for viruses on boot-up and downloaded files can be checked before they are run. Staff members also need to know how to react when viruses are discovered on public computers and to be aware of the dangers of viruses sent to their e-mail accounts.

      Beyond viruses, the Internet is rife with opportunities for patrons to click on and download programs that hinder the speed of computers and increase the chances of identity theft. Identity theft is a situation in which patron (or staff) information (e.g., Social Security numbers, other personal identification numbers, credit card or bank account information) is captured by a malicious party. Spyware can be loaded onto a computer without the user realizing it, and this software can be used to track an individual’s path online and to record personal information, including passwords. Software such as Ad-Aware (www.lavasoft.com) or Malwarebytes (www.malwarebytes.org) can be used to root it out. Library staff must be sure that their antivirus software stays updated to help catch newly created spyware. As well, they can make use of the pop-up-blocking capacity of various pieces of software. Pop-ups are Internet browser windows with advertisements that suddenly appear as a user loads a website. These pop-ups, annoying on their own, can be a source for spyware: if a user clicks on the ad, the spyware can start to download and install itself. Internet browsers such as Google Chrome, Mozilla Firefox, Apple Safari, and Microsoft Internet Explorer include pop-up-blocking features.

      Spam is one hidden consumer of bandwidth that can slow the Internet access of a library if staff members are not protected from it. Spam consists of junk e-mails that are sent to multiple users and can quickly fill an individual’s inbox. The bandwidth-clogging aspects of hundreds of unwanted messages funneling their way toward the library’s servers are bad enough. Lost productivity from sorting through the chaff for the wheat of e-mail communication is another costly problem. If a library’s Internet access comes through an outside provider, it is likely that some spam filtering is already happening. But individual users will want to check their e-mail software or Web-based e-mail provider for options to deal with spam and junk mail, including identifying certain topics or senders to be automatically ignored or sent straight to a junk folder. Larger libraries that serve as their own Internet provider will want to consider installing spam filters on their mail servers to divert spam before it reaches staff members. There are also services that sort through an organization’s e-mail before it reaches the organization’s server and holds the offending mail on the filtering service’s server. This lessens the impact on the bandwidth available to the library.

      PATRON PRIVACY PROTECTION

      Keeping library users’ personal information safe takes multiple steps and needs to be addressed both on the library systems end and through patron education. Libraries or their parent institutions may have responsible use agreements in place that computer users assent to by logging in. These agreements should explain not only the behavior expected of the computer user but also the ways in which the institution and other entities may be gathering information and statistics while the computer is being used. They can serve to notify users that this information exists.

      In the course of a library user accessing library materials or searching websites, the user’s search history and other activities will be logged. Beyond what is happening within the browser they are using and the computer they are sitting at or that they check out from the library, users need to consider that the sites they visit are also tracking their access. We are regularly being tracked by our Web searching and e-mail behavior, ostensibly in ways that may help us find related material and suggest other items to us (whether in search engines or within online vendor websites). The key thing, though, is that this information is being tracked and can be held by a variety of entities, both those that wish us no harm and those that may misuse or expose that data. Library users need to be educated on this activity and presented with ways to minimize such tracking, for example, by not sharing personal data online by logging into sites or by changing up the computers that they use.

      On the library side, data is regularly collected that is necessary for the library to conduct business and helpful for planning and shaping its services. Library staff members need to know who has checked out a certain item, or who has requested an item from another library, or who made an appointment for a research consultation. Statistics on the use of particular library resources can show the classes of patrons who are using given resources and can guide further educational developments. The question becomes how long libraries need to keep such information, and how they can ensure that this information is responsibly removed from their systems. There should be policies in place that guide libraries on responsible holding of patron data as well as deleting this information on a regular basis. The American Library Association has an excellent question-and-answer document on privacy and confidentiality at www.ala.org/​advocacy/​intfreedom/​librarybill/​interpretations/​qa-privacy.

      [image: ] Questions for Review

      
        1. Name four security issues that impact public computers in a library.

        2. What is spyware and how is it used?

        3. What does Internet filtering software do, and why are there questions about its use?

        4. Does your library have a security system or RFID?

        5. Are there any restrictions on what users can do with computers in your library?

        6. What kinds of data is your library keeping about your patrons?

      

      [image: ] Selected Sources for Further Information

      
        Brantley, Peter. “Books and Browsers.” Publishers Weekly 262, no. 1 (2015): 20–21.

        ▸ Brantley discusses ongoing issues that libraries and library users face in securing their privacy while being tracked online.

        Caldwell-Stone, Deborah. “Filtering and the First Amendment.” American Libraries 44, no. 3/4 (2013): 58–61.

        ▸ This article discusses the installation of Internet filtering software in US public and school libraries to comply with the Children’s Internet Protection Act (CIPA).

        Carver, Blake. “IT Security for You and Your Library.” Computers in Libraries 34, no. 1 (2014): 13–16.

        ▸ Carver describes a number of Web-based security issues and discusses methods for protecting libraries against common staff and patron missteps.

        Earp, Paul W., and Adam Wright. Securing Library Technology: A How-To-Do-It Manual. New York: Neal-Schuman, 2009.

        ▸ The information in this book will enable a library staff to conduct a security needs assessment and to construct a comprehensive security plan for their public technologies, networks, and servers.

        Handy, Stephanie. “Considering RFID? Consider This.” Computers in Libraries 34, no. 9 (2014): 19–22.

        ▸ Handy presents a list of issues to consider when installing RFID in a library and provides lists of vendors along with suggestions on educating staff and patrons and working with RFID within consortia.

        Kern, M. Kathleen, and Eric Phetteplace. “Hardening the Browser.” Reference and User Services Quarterly 51, no. 3 (2012): 210–14.

        ▸ This article discusses ways to protect library patron privacy on public computers through browser settings and administrative tools.

        Nichols Hess, Amanda, Rachelle LaPorte-Fiori, and Keith Engwall. “Preserving Patron Privacy in the 21st Century Academic Library.” Journal of Academic Librarianship 41, no. 1 (2015): 105–14.

        ▸ This article details the philosophical reasons for assuring patron privacy in libraries. It also addresses the new challenges to privacy provided by Web-based technologies and describes a process for assessing how libraries can reduce the amount of patron data they keep and educate patrons. While aimed at academic libraries, the approach and analysis included in the article are fitting for other library environments.

        Reed, Charles. “The Right Mindset.” Library and Archival Security 21, no. 2 (2008): 59–67.

        ▸ This article suggests taking a broader perspective on physical security in libraries beyond merely protecting the materials. It is a good read for thinking about what you hope your security strategy will accomplish: what are you really protecting?

        US-CERT (United States Computer Emergency Response Team). “National Cyber Awareness System.” Accessed November 3, 2015. www.us-cert.gov/​ncas.

        ▸ This webpage identifies computer viruses and other hazards that can threaten your computer and your files.
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      The Death of Technologies

      Preservation Issues and Saying Good-Bye

      There came a point in history when people needed to find a way to share and safeguard information. The quest began with oral history and memorization and has continued ever since, constantly evolving with new ways to record information. As this chapter illustrates, people are still finding novel ways to contain information and pass it along. They are creating new types of media, just as words on paper have been followed by sound recordings, film, Web documents, and so on. We need to understand and be able to use these types of items because libraries, as repositories of information, are bound to attract a wide variety of formats. Aside from accessing them and making them available to our patrons, we need to be able to preserve them (or the information in them) for the future. We also need to be ready to abandon the active use of some technologies.

      MEDIA FOUND IN LIBRARIES

      PAPER

      Despite the development of a long list of formats that follow it in history, paper is still a significant means for sharing written information and still images. Many thousands of books are published each year. An ever-growing number of periodicals are available for subscription, though, to be fair, more and more periodicals are moving to electronic-only distribution or launching as digital publications. Libraries are still buying, shelving, and circulating paper products. Unlike many of the media that follow, the technology of printing on paper has not changed drastically over the past century. The materials on which we print have grown cheaper in quality, which has had some negative effects on preservation, but nothing incredibly innovative has happened when we compare this format to the others. Paper is seemingly a constant for libraries, and it is too early to suggest that its demise is near, despite the fact that it is shrinking in percentage as a medium collected by libraries. Rather than seeing the success of other media for conveying information as a repudiation of paper, we should look at this expansion as a growing diversity of materials, tangible and intangible, that the library provides to its users.

      COMPUTER MEMORY OPTIONS

      In libraries it is easy to imagine that information is being stored primarily in the formats that we find on the library shelves (books, DVDs, etc.). With so many electronic library resources today existing on library servers, vendors’ websites, or elsewhere on the Internet, we need to discuss magnetic media as a storage method. Where do all of the files that make up a full-text periodical index physically sit? Where do you put thousands of hours of digital videos? Generally, they are placed on server hard drives, which can accommodate multiple terabytes (TB) of data. This is the same situation for almost every document on the Internet: files are sitting on hard drives and can either be downloaded (transferred directly) to a receiving computer’s hard drive or can be backed up to other portable forms of magnetic media.

      Magnetic media storage devices work by using electrical impulses to inscribe information in a certain pattern on magnetic material. The material is encased in a container of some kind that can then be accessed by the same device to retrieve the information. We briefly discussed storage device and media options back in chapter 6. Hard drives, flash drives, and magnetic tape all offer storage possibilities for particular purposes.

      Hard drives are used to store operating systems, installed software applications, and working or archived files that will be used on a given computer. Current hard drives can contain terabytes of data. They can crash or lose files but are fairly safe for data because they stay in one place and are not typically removed or touched in any way (not so with external hard drives that might be subjected to heat or damage as they are transported). They are also very convenient to use, in that it is easy to save files you are working on to them and then retrieve those files at a quick speed.

      USB flash drives are extremely small hard drives that can be used to move files, software, and even whole operating systems from computer to computer. They fit into a category known as removable storage. If an individual is routinely working with large files, such as image files, video, or PowerPoint presentations, and needs to work on a number of different computers (or even at home and at work), saving to removable storage makes a lot of sense. Beyond serving as a way to move files, the flash drive can provide a platform for running an operating system or application on a computing device. This capability does make flash drives a potential security risk, as was discussed in chapter 14.

      These devices work by simply being plugged into a USB (Universal Serial Bus) port on a computer. Once the system recognizes the new hardware, the flash drive will then show up as a separate drive letter on the machine, just as a hard drive appears. The drives vary in shape and size a bit, but they are generally about two inches long, have a standard USB plug on one end, and are overall narrow and slim enough to fit into a USB port slot without being in the way of other plugged-in devices. With a maximum capacity of 2 TB, they are a powerful option for mobile storage. Many smaller capacity flash drives are still in use.

      Magnetic tape is primarily used as an archival storage medium. Here the magnetic material is not contained in a disc but as a reel that can fast-forward or rewind to locate data, similar to that of an audiocassette. Magnetic tape can store a vast amount of data in a compact form, up to several terabytes of information on a single reel of tape. The downside of magnetic tape is that information on the tape is inscribed sequentially, meaning that individual files are more difficult to locate (though tape systems continue to be improved to reduce this issue). Individual applications cannot be run from magnetic tapes; rather, program files must be loaded on a hard drive to use the applications. This medium is excellent for storing data for future use or for completing large backups.

      MP3 FILES AND PLAYERS

      Audio files have been available on computers for quite a long time, and they have become widely available on the Web (both legally and illegally). The music industry had been wary for some time of selling individual music tracks online, fearing rampant sharing and copying. While this has occurred at points in the past and continues to occur, the development of stricter controls on file sharing (called digital rights management, or DRM) and a seemingly inevitable shift away from “container” music sales (historically, album, cassette, or CD) toward single-track downloads caused music companies to begin selling (or licensing their recordings for sale by others) online. While audio files can be contained in a variety of file types (.cda for audio CDs, .wma as a Windows media format, .aac as the default file type in iTunes, etc.), .mp3, a format that can be played on many different applications and in various makes of players, is the most common term used to speak about this form of media.

      Libraries are not yet directly involved in the collection of individual MP3 files for their audio collections—at least not in large numbers. However, the growth of available downloadable audio and the use of MP3 players and smartphones to play music will continue to impact future collections. Some public libraries use Freegal Music (www.freegalmusic.com) as a third-party source of downloadable MP3 music files. Libraries can reach out to this audience with the innovation of digital audiobooks. Services such as Recorded Books (www.recordedbooks.com) and OverDrive (www.overdrive.com) offer large collections of popular fiction and nonfiction titles as digital audiobooks. The titles may be downloaded and played on a computer or transferred to an MP3 player. Audible (www.audible.com) is also a major player in this industry, but it does not have a library purchase model.

      PRESERVATION METHODS

      SCANNING TECHNOLOGY

      Scanners have been improving significantly over the past several years, and they serve as a method for converting physical information into various digital formats. Over time, scanners have also become less expensive. A computer needs only a scanner and scanning software to transfer physical items (e.g., periodical articles and photographs) into digital form. Optical character recognition (OCR) software, coupled with scanners, can also be used to turn typewritten or printed copies of text into word-processing documents that can be manipulated. Scanners differ in terms of their resolution (600 dots per inch, or dpi, is a good minimum) and their color capabilities (24 to 30 bits per pixel color is acceptable). Higher-end scanners are preferable for image scanning.

      Libraries have been using scanners to produce digital versions of archival documents in order to display and archive them. Scanners have also proved popular for adding images or documents to library websites as part of the Web design process. Another common task is the creation of electronic reserve collections for academic libraries, wherein periodical articles and other publications are scanned into electronic file formats and made accessible over the Web to students. The growing use of scanners by libraries to create digital versions of information will have an impact on the eventual archiving of these materials. This interest is often aimed at preserving rare originals and making them available to the public.

      YOU CAN TAKE IT WITH YOU: PATRON PRESERVATION

      Library patrons expect to be able to take library items home with them, and now many methods are available to do so. As libraries’ collections continue to grow in their additions of new media types, the ability to copy, print, e-mail, download, and scan items should be provided. Copying and printing are long-standing services in libraries and can almost be overlooked in a discussion of new technologies. E-mail is an option that many electronic resources include, for example, to allow users to enter an e-mail address to send an article or reference book entry to themselves or others. The ability to save full-text articles to flash drives or other media is also helpful. As mentioned, scanning is less common in libraries but would meet the needs of users who would prefer a document in a digital format.

      Copying and printing, though they have been in libraries for many years, are affordable technologies, and costs are generally passed along to patrons. Scanning is relatively cheap from an equipment standpoint but could be a hassle for some patrons to learn if you plug a scanner into a public computer. It might be easier to purchase a multifunction device that copies, prints, and scans, which could make scanning an even easier service by fitting it into a flow that patrons already understand from using a copier. It is possible to offer scanning as a virtually free service since there is no real investment beyond buying the equipment. Scanning is a service that a lot of people are familiar with and would greatly appreciate having in the library setting, both for library materials and for their own documents.

      ARCHIVAL ISSUES

      Libraries have an interest in storing information, both in its original format, if possible, and in another one, if needed. There are a variety of decisions to make when considering how to store information for the future. For libraries, it is good to begin with an idea of how long a given format will last. Table 15.1 lists the time period you can expect certain popular formats to last if they are used regularly or stored unused (for more media types and some more specific use cases, see CrashPlan’s “The Lifespan of Storage Media” in the Selected Sources).

      TABLE 15.1. Archival longevity of media types

      
        
          
            	Storage Medium
            	Lifespan
          

        
        
          
            	
              Microfilm and microfiche

            
            	
              200 to 500 years

            
          

          
            	
              Books and paper

            
            	
              100 to 500 years

            
          

          
            	
              CDs, DVDs, videodiscs

            
            	
              10 to 100 years

            
          

          
            	
              Magnetic media (videocassettes, audiocassettes, floppy disks, flash drives, hard drives, magnetic tapes)

            
            	
              10 to 100 years

            
          

        
      

      Source: These figures are taken from Virginia A. Jones, “How Long Will It Last? The Life Expectancy of Information Media,” Office Systems 99 (December 1999): 42–47.

      No one expects that most materials will ever be kept at the optimum level of conditions. It is interesting, though, that the newer media formats are not predicted to last for anywhere near as long as the more traditional formats. What do the numbers in table 15.1 mean? First, they should give libraries hope that the paper format they so heavily invested in will be around for a while. As well, they make clear that to keep some media long term, a change of container or even a change of formats will be needed at some point down the road. The conversion of images in a book (via a scanner) onto a webpage for display and then onto hard drives or magnetic tape for archiving purposes or other uses is already being done and will continue. The following issues need to be considered when archiving:

      
        ▪ What hardware and software are needed? The hardware and software requirements for viewing or hearing a given format need to be considered before you choose it to archive items. It would be a shame to choose a format and then have its hardware or software became unavailable over time. This is almost unavoidable, however, and so archival collections often include not only the medium but the hardware and software that will be needed to use it in the future.

        ▪ What is the best format for preservation? As mentioned, some thought needs to be given to the best format to keep or whether a new format should be chosen for a given item. Should you keep the eight-track tape of the Doobie Brothers or switch to a CD? Or should you copy it to a DVD? Or create individual MP3 files for each track? Many media license agreements allow for easy transfer to a new format for preservation purposes (e.g., copying the contents of a CD-ROM to a flash drive or hard drive). Others are more time-consuming and/or have copyright implications (e.g., scanning a book page by page).

        ▪ Can the library provide a highly controlled storage environment for archiving items? This factor can affect what you save and how long you can expect items to remain in good condition.

        ▪ Are multiple copies necessary? Consider maintaining multiple copies of items that should be archived. Place one in storage and circulate or use the other.

        ▪ Will materials in electronic format remain in high enough use to bother changing their storage format as time goes on? This is a question for all materials: are they truly of interest to future generations and therefore worth saving? If they are, you need to be thinking of the best ways to preserve them. This is already an issue for electronic formats, which are much less stable than paper.

        ▪ Will your nonmagnetic media formats continue to be used so heavily that they will not last very long as archival copies? How long do you let a useful item stay in regular use before it is too damaged to preserve on its own or convert to another format? Buying two copies is not generally a sensible plan, at least not in bulk.

        ▪ And what about digital formats? Will we be able to save our e-mails, webpages, word-processing documents, and digital images for the enjoyment and edification of future generations? Plans need to be made to back up, archive, and pass along files as individuals leave positions. Too often hard drives are simply reformatted and erased, thus leaving the historical record blank.

      

      Libraries need to seriously consider their archiving options and think about how important preservation is to their overall missions. With careful planning and continuing developments in archival technology, these decisions should grow easier over time.

      DEAD AND DYING TECHNOLOGIES

      No technology lasts forever, whether we are considering its active or archival lifespan. This chapter concludes with an honor roll of sorts: technologies that are certainly dead, and those that are clearly on the way out. Dead technologies only rarely, if ever, see new titles distributed in their formats, and they are clearly superseded by existing technologies. One easily discernible sign is that playback equipment for dead formats is completely absent or very hard to find. Now my declaration of death or illness does not mean that your library is completely free of these technologies. But these are formats to think about removing or replacing if you have not yet done so.

      THE DEAD

      
        ▪ Audiocassettes

        ▪ Compact discs

        ▪ Eight-track tapes

        ▪ Filmstrips

        ▪ Floppy disks (of any size)

        ▪ Laser videodiscs

        ▪ 16 mm film

        ▪ Videocassettes

        ▪ Vinyl records (LPs and 45s)

        ▪ Zip disks

      

      THE DYING

      
        ▪ DVDs—with the prevalence of streaming services, can it be long before DVDs disappear?

        ▪ Microfilm and microfiche—they will last forever, but only a hardy few will want to use them that long.

      

      NEXT MOST LIKELY ON THE BLOCK

      
        ▪ All print periodicals—newspapers keep nearly dying, and print periodicals are right behind them.

        ▪ Digital text that has not been OCRed—text needs to be searchable to ensure use.

        ▪ E-books that cannot be downloaded—if you cannot put an e-book on a mobile device, why bother?

      

      [image: ] Questions for Review

      
        1. What are the benefits and downsides of using magnetic media to store information?

        2. How do flash drives and hard drives differ?

        3. Name two implications of choosing archival storage formats for information.

        4. Does your library offer scanning, copying, printing, downloading, and e-mailing as options for patrons to take articles and other items home with them?

        5. Do you remember using any of the dead or dying technologies? Do you still use any of these technologies?

      

      [image: ] Selected Sources for Further Information

      
        Conservation OnLine (CoOL). “Resources for Conservation Professionals.” Accessed November 4, 2015. http://cool.conservation-us.org.

        ▸ CoOL offers an excellent and ever-growing collection of information on the process of preserving materials in all formats.

        CrashPlan. “The Lifespan of Storage Media.” Code42 Software. Accessed November 4, 2015. www.code42.com/​crashplan/​medialifespan.

        ▸ This infographic, with information drawn from a variety of agencies and companies, projects how long various kinds of storage media will last.

        Harvey, D. R., and Martha R. Mahard. The Preservation Management Handbook: A 21st-Century Guide for Libraries, Archives, and Museums. Lanham, MD: Rowman and Littlefield, 2014.

        ▸ This excellent guide to the wider world of preservation includes chapters on many library materials formats and guidance on preserving them.

        Santamaria, Daniel A. Extensible Processing for Archives and Special Collections: Reducing Processing Backlogs. Chicago: ALA Neal-Schuman, 2015.

        ▸ Santamaria offers detailed guidance on creating digital archives, including workflows and case studies on how to handle and process materials.
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      Our Technological Futures

      Maintaining Library Services in Infinite Possibilities

      The future of libraries, much like their history, is impossible to consider without talking about technology. Chapter 1 clearly showed that the history of libraries is a story of technology. When we think about the future of libraries, we need to approach the question much as we might approach the future of information technology. What technological developments in the world at large may impact libraries? What are libraries doing on their own that may affect their services and improve how they do business? Here are a few issues, trends, and predictions to provide a sense of what the future may hold.

      PREDICTING THE FUTURE

      Predictions are a lot of fun. We start with something we know well and then try to take logical steps to leap ahead into the future. What we end up with is at once magical and unrealistic and wonderful and perhaps horrible. As examples of this process, I offer two predictions involving technology and libraries that were made more than a century apart. One has already been proven (or at least tested), while the other, with two prediction points, has either (1) already happened (or not) or (2) has less than two decades to go before we can fully evaluate it.

      The estimable Charles Ammi Cutter, library innovator, made a speech at the 1883 American Library Association conference in Buffalo, New York (see Selected Sources). The entire address recounted his imagined visit to the Buffalo Public Library 100 years in the future, in 1983. In it, Cutter predicted devices similar to fax machines, a huge library collection, thermostats to control heat and ventilation, and a method for sharing print catalog information among worldwide libraries, all of which existed in 1983. Not so successfully, he imagined a library that employed a huge staff (including uniformed pages), had drastically cut the circulation of fiction titles (an evil of the day), and offered public readings of books via a “reading machine.”

      A modern visionary, Ray Kurzweil, inventor of the Kurzweil reader and many other bits of technology, offered the following predictions in one of his books, The Age of Spiritual Machines (see Selected Sources). By 2009, Kurzweil expected that wearable computers would be common and inexpensive, and that most text would be created by voice-recognition software. He predicted that in another ten years, in 2019, paper books and documents would rarely be used; and by 2029, visual and aural implants would allow humans to connect directly to a worldwide computer network that would put the Web to shame. Sound crazy?

      Here we see two sets of predictions at either end of their life spans. Cutter’s vision of a future library shows that it is possible to predict general developments and even be dead-on about some things that would have seemed outrageous at the time. However, some visions that he had were clearly more fitting of his time, showing us that it is difficult to entirely leave behind our present-day understandings. The predictions we make can be trapped by our understandings of technology or processes and can keep us from making the right jumps to completely imagine new technology. Cutter wrote his speech after the invention of the telephone, and he was able to predict that telephone lines could carry data as well as voices. However, he had no context for imagining computers. Likewise, it is difficult for us to imagine new processes that might be invented and implemented in the future, so it is therefore difficult for us to even come close to predicting the changes that will take place.

      Kurzweil’s view of the near past and future needs to be treated with the same caution. His leaps are similar to those of Cutter in that they follow known technologies. Wireless computers and cell phones are here now and growing more widespread; wearable (or close to wearable) computers are readily at hand in the form of tablets, smartphones, and the Apple Watch; we can use voice-recognition software; there is already the ability to create documents with voice-recognition software, and we communicate with our smartphones by voice and verbally text as we drive. Kurzweil is taking the known (the worldwide computer network and the existing creation of digital documents) and making it more universal, and also letting some technology jump ahead much in the same way technology as a whole jumped ahead during the twentieth century. Cutter’s vision is familiar today (though imperfect), but we will have to wait several years to see if Kurzweil’s will become so. As someone who plans to be gainfully employed in libraries beyond 2029, I am interested to see how close he comes.

      TRENDS AND TECHNOLOGIES TO WATCH

      The following list of technology trends and issues is designed to be suggestive of what is happening now in libraries and where libraries are going. The items on the list have been shaped by a number of the sources listed at the end of this chapter, and I recommend that you consult them for further details.

      
        ▪ Designing websites to promote access and discovery. The prevalence of electronic resources in libraries and their importance to library users demand that they be easily accessible and able to be discovered. The prevailing route of designing usable library websites is turning to a parallel development of linking library-licensed resources in search engines, discovery layers, and other tools to increase the chances that library users will find and use them. If we cannot get our users to the resources we offer, we are wasting our money and their time.

        ▪ Developing collections to fit patron needs. The death knell has already sounded for print periodicals and print reference sources, even though a hardy few remain as active additions to library collections. The tipping point is perhaps already passed by e-books in terms of acquisitions of new items growing larger than print acquisitions. What will make e-books an acceptable norm for library users? The mixture of Web-based, downloadable, and device-dependent titles needs to gain a uniformity of presentation for library users to accept them en masse. For libraries, licensing limitations and usage restrictions for e-books must ease, and purchasing models require serious innovations to make increasing the availability of this medium feasible. E-media are currently more likely to slip the surly bonds of physical containers in libraries, given the rise of streaming media services for individuals and new services aimed at libraries. But many of the same pricing and licensing issues remain: for example, why is a library Netflix or Hulu subscription impossible? Perhaps patron-driven or demand-driven acquisitions (PDA or DDA) models will lead to collections that better fit the needs of our patrons. The real solution will require more fundamental changes in the market to meet patron expectations and library budgets.

        ▪ Accommodating changes in computing devices and storage technologies. The computing devices we buy and the applications and services we use on them are evolving in terms of size and location. Smaller devices, with greater power and sometimes with lower prices, can complete many of the tasks that desktop computers currently take on. The rising percentage of people with cell phones and smartphones has meant that more people have Internet access. As the capabilities of these devices, as well as those of tablets and laptops, continue to grow, the hope is that more people will have access to apps and services to complete computing tasks. These apps and services are increasingly located on the cloud, which means that these devices are all the more crucial. Moving applications and storage from the device to the cloud means that you can access your files and complete tasks from anywhere on any device. But the growth also increases the pressure to have a device. Libraries will be impacted as our internal technologies move in the same direction, and we will have to support patrons who need more technology assistance and access to devices they cannot own. We need to advocate for lower entry fees to the world of computing information and activities, while providing support and solving our staff and patron resource access issues.

        ▪ Designing for a mobile computing environment. Picking up on the last trend, as the average device people are using to interact with the Web and our services shrinks, we need to adopt a mobile-first philosophy. Library- and vendor-provided interfaces must follow responsive design principles, and our expectation has to be that users are connecting to our resources from anywhere. Remote authentication must become increasingly seamless, and mobile access to electronic resources should not decrease in functionality. Library staff members cannot fall into the trap of picturing the world accessing their resources through large monitors, even if that is what we will continue to have in the library building. We also must consider how the mobile environment may call for new services and ways to provide users with information.

        ▪ Enhancing communications with patrons. Many people in our communities still desire to connect with human beings at the library, and they continue to need our help with skills for accessing and using information. The contact methods will continue to develop, from today’s texts, e-mails, and tweets to as yet unseen new ways. Library staff members must continue finding ways to communicate our value broadly so that we can increase participation in our services and build positive relationships. At the same time, we can continue to apply new methods of interacting with patrons and improving their information-seeking skills. Perhaps documents like the recently accepted Framework for Information Literacy for Higher Education (www.ala.org/​acrl/​standards/​ilframework) will help in this process. As well, any way in which library staff members can extend their presence into the virtual worlds our users inhabit, from learning management systems and virtual learning environments to Twitter and Snapchat, should bear fruit.

        ▪ Encouraging fair use of resources. The legal framework for using digital resources, made up of copyright conundrums, a digital rights management maze, and licensing limitations has to ease. These alterations will broaden the usage of these resources by patrons and encourage libraries to invest more heavily in them. Our users need to understand the fullness of their freedoms under the fair use doctrine and not be trapped by imagined copyright restrictions. Full-text sources of all kinds are affected by both copyright issues and the unwillingness of some publishers to make their sources available at reasonable prices (or at all). Easing the various restrictions and simplifying digital rights management could make e-books and other electronic resources more widely available and more widely used. Also, the stormy nature of full-text periodical and reference sources could be calmed, removing the fear that content would be pulled from databases by publishers.

        ▪ Reimagining how the library is used. Library space will continue to undergo major changes. As the library becomes less a storehouse for books and the oasis for information seeking, new purposes will be sought for the library’s space. Many imagine the library continuing as a community hub—a place for individuals to gather and discuss, study, and exchange information. Libraries will continue to be a place to access technology so long as costs keep everyone from having devices to access online resources. Libraries are also becoming places to create audio, video, or physical items with the rise of makerspaces and the inclusion of maker technologies. So long as there are physical technology items that few (or only most) of our patrons can access, the library space will be needed to house them.

        ▪ Recognizing the need for staff skilled in technology. The nature of library staffing will continue to evolve, with an ever more-technology-savvy group of librarians from information schools joining library staff members with information technology or other digital creation backgrounds. Everyone working in a library is used to assuming technology management, installation, and troubleshooting tasks in addition to their regular duties. As technology tasks increase, the need for dedicated technology staff members will grow. It is likely that library staff sizes will not grow, however, but that shifts in personnel will occur as legacy services are dropped in favor of new demands. Technology education, experience, and skill refinement will be crucial for everyone in libraries, not only for day-to-day tasks, but also to contribute to the library as a crucible for new technology innovation and application.

      

      THE COMPLEX LIBRARY

      Today and for the near future, we will have what might be called a complex library: an amalgamation of various types of media and information sources, and also a combination of traditional services with new opportunities to help people collaborate in our space. Traditional physical sources (particularly books) and electronic sources will continue to be added to libraries. The need to integrate the use of these sources will also continue. As long as libraries can offer value-added services unlike those of other organizations or individuals, there will always be a place for our work. Libraries need to stay rooted in their essential functions and societal expectations (providing access to information) while reaching toward amazing changes (artificial intelligence–enhanced finding tools for vast digital libraries). The potential advancements and adaptations are rather exciting. With this combination of tradition and ongoing experimentation and development, we fulfill the intent of S. R. Ranganathan’s five laws of library science (see Selected Sources):

      
        1. Books are for use.

        2. Every reader his (or her) book.

        3. Every book its reader.

        4. Save the time of the reader.

        5. A library is a growing organism.

      

      Or as reimagined by Cloonan and Dove in “Ranganathan Online” (see Selected Sources):

      
        1. Make sure online resources are available when and where they’re needed.

        2. Eliminate the obstacles that prevent users from making effective use of electronic resources.

        3. Integrate electronic resources into virtual learning environments and other webpages of the institution.

        4. Provide metasearching capabilities so that users can search entire sets of electronic resources, and link resolvers so that readers get access to the best source.

        5. Offer 24/7 anytime, anywhere access to libraries, the Information Commons, and the Invisible Web.

      

      Look for ways that these laws are at work in your library today and never stop innovating to make them happen. The tools lie before you.

      [image: ] Questions for Review

      
        1. What changes do you see in the immediate future for libraries? How about further down the road?

        2. What strikes you as the most important trends or changes mentioned in this chapter, and what seems improbable? What do you think is coming in the years ahead?

        3. Look at the list of trends and note if any of these are already impacting your library or libraries around you.

        4. Build the future. I wish you the best!

      

      [image: ] Selected Sources for Further Information

      
        Aufderheide, Patricia, and Peter Jaszi. Reclaiming Fair Use: How to Put Balance Back in Copyright. Chicago: University of Chicago Press, 2011.

        ▸ This is an essential reintroduction of what fair use really means and how individuals can create, teach, and research without fearing imaginary copyright restrictions.

        Breeding, Marshall. “Library Technology Forecast for 2015 and Beyond.” Computers in Libraries 34, no. 10 (2014). www.infotoday.com/​cilmag/​dec14/​Breeding—Library-​Technology-Forecast-for-2015-and-Beyond.shtml.

        ▸ Breeding identifies a short list of trends and developments to look for in the coming years, ranging from the consolidation of library resource and service providers to the cementing of 3-D printers as a library service.

        Center for the Future of Libraries. “Trends.” American Library Association. Accessed November 5, 2015. www.ala.org/​transforminglibraries/​future/​trends.

        ▸ This site contains an organized collection of trends that have relevance to the operations of libraries and the work of library staff members. Each trend is linked to a lengthy discussion of the trend and is also organized into seven categories of trend.

        Cloonan, Michele V., and John G. Dove. “Ranganathan Online.” Library Journal 130, no. 6 (2005): 58–60.

        ▸ This article examines Ranganathan’s laws and applies them to the digital library environment.

        Cutter, Charles Ammi. “The Buffalo Public Library in 1983.” Library Journal 8 (September/October 1883): 211–17.

        ▸ This forward-looking article from the past describes the author’s imagined tour of a future library.

        Hines, Samantha Schmehl. “What Will Libraries Be When They Grow Up? How the Innovations of Technology Can Help Us Imagine the Future.” In Leading the 21st-Century Academic Library: Successful Strategies for Envisioning and Realizing Preferred Futures, edited by Bradford Lee Eden, 7–16. Lanham, MD: Rowman and Littlefield, 2015.

        ▸ Hines illustrates the long-standing practice of questioning technological change in libraries. She goes on to examine what current technologies may indicate about the library’s future.

        Janes, Joseph, ed. Library 2020: Today’s Leading Visionaries Describe Tomorrow’s Library. Blue Ridge Summit, PA: Scarecrow Press, 2013.

        ▸ Twenty-four library thinkers cast their vision of the libraries in 2020. The book is an interesting collection of possibilities and commentaries on how each future arrives.

        Kurzweil, Ray. The Age of Spiritual Machines: When Computers Exceed Human Intelligence. New York: Viking, 1999.

        ▸ This book presents a vision of expanding artificial intelligence and the eventual combination of human and machine intelligences.

        Library and Information Technology Association. “LITA Top Technology Trends.” American Library Association. Accessed November 5, 2015. www.ala.org/​lita/​ttt/.

        ▸ This resource is a biannual positing of the most important trends and developments in technology that are impacting libraries.

        Ranganathan, Shiyali Ramamrita. The Five Laws of Library Science. Bombay, India: Asia Publishing House, 1963.

        ▸ This book includes Ranganathan’s now-classic statement of his philosophy of library science. For an interesting update of his rules, see Cloonan and Dove (2005) earlier in this list.

        Sapp, Greg. A Brief History of the Future of Libraries: An Annotated Bibliography. Lanham, MD: Scarecrow Press, 2002.

        ▸ Sapp presents a catalog of library-related futuristic predictions made between 1978 and 1999.

        Varnum, Kenneth J. The Top Technologies Every Librarian Needs to Know: A LITA Guide. Chicago: ALA TechSource, 2014.

        ▸ This collection of essays on library technologies includes ones on augmented reality, text mining, discovery layers, cloud-based services, and more.
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      Keeping Track of Technology Changes

      Because technology evolves at a rapid pace, it is never enough simply to know about and understand the technology owned by a single library. You need to know where you can learn more about technology, whether you are responsible for planning for new technology or trying to understand and use what is already in your library (and what is yet to come). Knowing where to look for technology facts can be very empowering; it can give you the confidence that you can find an answer. It is more important—and more feasible—to know where to look for technology information rather than to know all the information yourself.

      REASONS TO USE TECHNOLOGY INFORMATION SOURCES

      There are many reasons in library work to search for information on technologies—both general and library-specific ones. Following are four reasons people who work in libraries search for information on technology:

      
        ▪ For general awareness. As noted, technology is changing rapidly and we need to keep up with current trends. A library organization can feel overwhelmed by the plethora of new choices on the market and new desires on the part of staff or the community. Library personnel need some sense of what is on the cutting edge and how it may apply to libraries. My views on the future of technologies in libraries continue to change based on the information I find and the trends I discover. You may not wish to follow every new development in technology, but you will benefit from using a reliable source of information to keep you abreast of major happenings.

        ▪ To compare products and services. As libraries try to find technology solutions to fulfill the service needs of their communities, they often need to compare a number of similar products. This occurs when a library is searching for a specific product or service to meet its needs or when a competitive bidding process is required for purchasing technology. Turning to the opinions of library colleagues, comparisons in journals, or other sources of advice and information can be very helpful. Suggestions of specific technologies or solutions can then be sought out and compared to determine the best option.

        ▪ To find a known product or service. When specific product or service solutions are already identified, a library will need to locate information about them. The information might be descriptions provided by a vendor, critical reviews in formal publications, or the advice and experiences of colleagues. Some things that a library may want to find out include (1) where a product can be purchased, (2) specific pricing information, (3) the success or failure in use of the item in libraries, and (4) suggestions for, and comparisons with, alternative products.

        ▪ To configure existing technology. Once a technology is in place in a library, the questions do not end. Libraries always need more information about installing a product, configuring it to work correctly with other products, and troubleshooting problem situations. At times you will want to find out what else you can do with a piece of technology beyond the original purpose you had in mind.

      

      TYPES OF TECHNOLOGY INFORMATION SOURCES

      There are many avenues for staying abreast of technological change. Following are the most commonly used methods:

      
        ▪ Websites and blogs. The Web is a prodigious source of technology information. This information may be in the form of vendor websites, blogs for specific technologies or library systems issues, directories of libraries, product reviews, how-to documents, and technology references.

        ▪ Electronic discussion lists. Electronic discussion lists, including those particular to libraries and those devoted to more general technology issues, can serve as incredible tools for daily updates as well as forums for specific questions. A number of established library lists are devoted to technology questions and answers; others function as services that e-mail daily tips on technology or news related to libraries. Certain sites archive their history of discussion posts to allow users to search for answers to a variety of technology questions.

        ▪ Twitter. Many individuals and organizations with an interest in library technology post regularly on Twitter. You can follow individual accounts or hashtags for topics that you have an interest in. Even without a Twitter account, you can search Twitter from the main page for the service (https://twitter.com).

        ▪ Periodicals. A number of periodicals cover information technology that is pertinent to libraries. Because many kinds of information technology are used outside of libraries, general-interest technology periodicals can be useful resources, as can general periodical indexes and more specific library indexes (e.g., Library Literature and Information Science Index or Library, Information Science and Technology Abstracts, or LISTA).

        ▪ Continuing education. Much can be learned from reading blogs and periodicals and searching the Internet, but at times a professional development workshop or class can be even better. For example, you may be able to prepare yourself to work with a given technology by participating in a focused continuing education workshop. Other opportunities may give you an overview of several new technology developments. A large number of workshops and conferences are on offer every year, one or more of which may coincide with your current or future needs for technology information. Attending live, online webinars from vendors or library organizations is also a helpful way to gain information without travel.

        ▪ Conference exhibits and trade shows. Gathering technology information would not be complete without visiting the exhibits at a conference or sampling the wares at a trade show. Attending these events is helpful for seeing what new technologies are available or for quickly comparing a number of similar products. These shows also provide the opportunity to closely examine equipment or software and to ask questions, which is not always possible when viewing Web-based information or reading a product review.

        ▪ Visiting libraries. Finally, we cannot forget the value of seeing technology in the field and communicating with nearby folks who are already using it on a daily basis. Visiting a library that has already implemented the technology you are interested in can give you an idea of how the technology may work in your library. Keeping in touch with a network of local colleagues can help you identify libraries to visit. You can contact vendors and ask for a list of local satisfied customers or try posing a question to an electronic discussion group for help in generating ideas about local or regional libraries that you can visit. You may find that you can rely on a local or regional library association, or you may need to create an informal group of interested parties to help members keep pace with changes in technology.

      

      This chapter closes with a list of selected sources for staying aware of technology trends and changes. Be aware that the list of resources presented is by no means exhaustive. There will be topics and questions for which you will need to turn to Google and Wikipedia to find definitions and additional ideas for locating the information you need. So feel free to break out of the list and search as needed. The hope is that it does provide some excellent starting places to help you make a habit of staying informed.

      MODERATION IN ALL THINGS

      As information professionals, we are all too aware of the dangers of having too much information descend on us. This chapter gives you many sources of information to consult, some as long-term subscriptions and others as momentary, need-based consultations. Be sure not to let the number of blogs, discussion lists, and print and e-subscriptions overwhelm you. Choose a few sources to regularly consult to stay abreast of trends and then leave others for future needs. I heartily commend to you a 2008 article by Sarah Houghton-Jan, “Being Wired or Being Tired: 10 Ways to Cope with Information Overload” (www.ariadne.ac.uk/​issue56/​houghton-jan).

      [image: ] Questions for Review

      
        1. List three reasons for consulting technology information sources.

        2. Do many periodicals have free full-text articles available on their websites? Name two that do offer this service.

        3. What methods are you currently using to keep up with technology developments (or other professional happenings) that may affect your job?

        4. Find two or three resources in the lists provided in this chapter and try monitoring them for a month. During that time, keep track of useful information you learn. This practice will help you decide whether a given resource is really worth watching.

      

      [image: ] Selected Sources for Further Information

      Websites, Newsletters, and Blogs

      
        Alertbox. www.nngroup.com/​articles/​subscribe.

        ▸ This weekly e-mail newsletter with usability and Web design tips is from usability guru Jakob Nielsen.

        CNET. www.cnet.com.

        ▸ This website includes lots of technology information, product reviews, how-to documents, and advice. It is the place to start when you are planning to buy computers or other technology items.

        Current Cites. http://​lists.webjunction.org/​currentcites.

        ▸ This free, monthly e-mail contains annotations of information technology articles and other items written by a team of librarians and library staff. It provides an easy way to scan the professional literature for technology-related publications.

        Digital Libraries. www.thedigitalshift.com/​category/​roy-tennant-digital-libraries.

        ▸ Digital Libraries is a blog written for Library Journal by Roy Tennant, a senior program officer for library research at OCLC. He writes about all manner of developments in library technology and how they impact libraries, offering his experienced perspective alongside useful links.

        Disruptive Library Technology Jester. www.dltj.org.

        ▸ The tagline for this blog reads “We’re Disrupted, We’re Librarians, and We’re Not Going to Take It Anymore.” It is written by Peter Murray, assistant director of the Technology Services Department at LYRASIS. Peter uses the blog to explore change in libraries and the technologies they use, both incremental and disruptive.

        Inkdroid. http://inkdroid.org.

        ▸ Inkdroid is written by Ed Summers, an information technology specialist and programmer at the Library of Congress. He covers a diverse blend of technology topics, ranging from really involved programming discussions to broad technology introductions.

        Keeping Up With . . . . www.ala.org/​acrl/​publications/​keeping_up_with.

        ▸ This is a monthly current awareness tool for trends in academic libraries. Many of the topics covered have a technology connection, such as patron-driven acquisitions, net neutrality, and augmented reality, that would speak to a library audience beyond academe.

        Library Technology Guides. www.librarytechnology.org.

        ▸ “The Library Technology Guides website aims to provide comprehensive and objective information related to the field of library automation,” according to the website. It is an excellent source of library systems–related reports, articles, and trends. It includes a directory of library system vendors.

        LISNews. http://lisnews.org.

        ▸ LISNews is a blog of library-related news happenings that includes discussions which grow out of the individual postings. You can sign up for e-mail updates of new postings.

        Macworld. www.macworld.com.

        ▸ This website provides news, tips, and reviews of Apple products and software.

        ODLIS: Online Dictionary of Library and Information Science. www.abc-clio.com/​ODLIS/​odlis_m.aspx.

        ▸ This up-to-date dictionary of terms relating to library and information science, compiled by Joan M. Reitz, includes a number of entries pertaining to technology.

        ResourceShelf. www.resourceshelf.com.

        ▸ ResourceShelf is a daily updated library blog of “resources and news for information professionals” that presents excellent focus on industry trends and developments in online searching for all library types.

        “Seven Things You Should Know About . . . .” www.educause.edu/​ELI7Things.

        ▸ Created as part of the EDUCAUSE Learning Initiative, these short monthly pieces provide informative introductions to a variety of technologies (from massive open online courses, or MOOCs, to projecting from mobile devices, to the evolution of the textbook) along with possible educational uses for them.

        Swiss Army Librarian. www.swissarmylibrarian.net.

        ▸ Brian Herzog authors this blog, which is mainly focused on the work of a public library reference librarian but tends to wander into all sorts of technology directions.

        Tame the Web. www.tametheweb.com.

        ▸ Tame the Web is a blog written by Michael Stephens, assistant professor in the School of Information at San José State University. He shares guest posts, student projects, interesting discussions, and commentary on the latest developments in library technology.

        TechSoup for Libraries. www.techsoupforlibraries.org.

        ▸ This website includes “cookbooks” on IT maintenance planning and technology planning created as a project to compile information on how public libraries support public access computers. TechSoup offers free webinars on various technology issues. There is also a blog that covers recent developments in and discussions of public computing issues.

        “Top Tech Trends.” www.ala.org/​lita/​ttt.

        ▸ This webpage features a biannual discussion of technology and library users by the Library and Information Technology Association’s Top Technology Trends Committee. These discussions take place at the American Library Association’s midwinter and annual conferences and are captured here for your review.

        WebJunction. www.webjunction.org/​explore-topics.html.

        ▸ WebJunction includes a section on technology in libraries that holds useful documents on equipment and planning for technology that may be helpful.

        The Wirecutter. http://thewirecutter.com.

        ▸ This website provides reviews and recommendations for many technology items. It is not specifically library focused, but many of the items included are ones used in libraries.

        ZDNet. www.zdnet.com.

        ▸ A very similar site to CNET, ZDNet provides another excellent source for product reviews and buying guides.

      

      Twitter

      So, follow the accounts preceded by the @ symbol and search for discussions with the hashtag (#). This is just a starter set to get you going. Try out new hashtags to see who might be talking about a topic of interest.

      
        @ALA_TechSource—ALA’s technology publications source

        @bohyunkim—Bohyun Kim

        @buffyjhamilton—Buffy Hamilton

        @copystar—Mita Williams

        @creativecommons—Creative Commons

        @davidleeking—David Lee King

        @griffey—Jason Griffey

        @heyjudeonline—Judy O’Connell

        @jessamyn—Jessamyn West

        @librarianmer—Meredith Farkas

        @libraryleadpipe—Lead Pipe open-access journal

        @lorcanD—Lorcan Dempsey

        @make—Make: magazine

        @makerbridge—MakerBridge portal for library makerspaces

        @mbreeding—Marshall Breeding

        @Philbradley—Phil Bradley

        @ranti—Ranti Junus

        @ThatAndromeda—Andromeda Yelton

        @varnum—Ken Varnum

        #alattt—LITA Top Trends Committee

        #libraries

        #library

        #librarymakerspace

        #librarytech

        #makerspace

        #OER—open educational resource

        #3dprinting

      

      Electronic Discussion Lists

      
        AUTOCAT. http://​listserv.syr.edu/​archives/​autocat.html (subscription information and archives).

        ▸ AUTOCAT is a discussion list for library staff members who catalog and perform other technical services–related work. It involves discussions of technologies as they connect to these tasks.

        Code4Lib. http://code4lib.org (subscription information and archives).

        ▸ This is an excellent resource for discussions and applications of programming and coding in libraries. The site offers extensive job listings for technology positions in libraries.

        Create. www.cvl-lists.org/​mailman/​listinfo/​create (subscription information and archives).

        ▸ The Creation and Makerspaces in Libraries list serves as a place to discuss making-related activities and technologies in libraries.

        Liblicense-l. http://​liblicense.crl.edu/​discussion-forum/​subscribe (subscription information).

        ▸ This discussion group focuses on the licensing of digital content for libraries. It ranges into discussions of open-access journals and other key topics related to publishing and access.

        LIBRARYMAKERSPACE-L. https://​lists.ufl.edu/​cgi-bin/​wa?A0=LIBRARYMAKERSPACE-L (subscription information).

        ▸ This list is for library staff members interested in developing and running makerspaces in libraries. It typically has a lot of discussion of 3-D printers and 3-D printing but also covers policies for makerspaces and other topics.

        LITA-L. http://​lists.ala.org/​sympa/​arc/​lita-l (subscription information and archives).

        ▸ The mailing list for the Library and Information Technology Association (LITA) division of the American Library Association. The list presents a good blend of workshop/conference/job announcements along with interesting technology articles and discussion of questions from list members.

        LM_NET. http://​listserv.syr.edu/​scripts/​wa.exe?A0=LM_NET (subscription information and archives).

        ▸ While this list focuses on school librarians and school library issues, many of the discussions have a strong technology focus (particularly electronic resources and educational technology). Be warned: this is a highly active group.

        NGC4LIB. https://​listserv.nd.edu/​archives/​ngc4lib.html (subscription information and archives).

        ▸ This discussion group offers an ongoing conversation on the development of new library catalogs.

        SLA-DITE. www.sla.org/​get-involved/​wikisdiscussion-lists/​division-lists-2 (subscription information).

        ▸ The mailing list of the Information Technology division of the Special Libraries Association (SLA) is a general purpose list to seek technology recommendations or to discuss new technology trends and developments.

        Web4Lib. https://​listserv.nd.edu/​cgi-bin/​wa?A0=web4lib (subscription information and archives).

        ▸ This is a very active discussion list that focuses on Web-related technologies in libraries but also discusses other issues, including public computer setup, library website design, scanning, and search engine developments, to name but a few regular topics.

      

      PERIODICALS

      Note: Subscription information is available on each periodical’s website.

      
        American Libraries. http://americanlibrariesmagazine.org.

        ▸ This magazine, published by the American Library Association, includes the excellent Dispatches from the Field column on technology topics along with regular technology-related feature articles.

        Cites and Insights. http://citesandinsights.info.

        ▸ This monthly online publication includes in-depth coverage of technology trends written by author and technology guru Walt Crawford. His observations and analyses of recent publications are a must-read.

        Computers in Libraries. www.infotoday.com/​cilmag.

        ▸ Published by Information Today, this monthly magazine features articles on applications of computer technologies in libraries and reviews of technology products.

        Information Outlook. www.sla.org/​io.

        ▸ This publication for Special Libraries Association members includes the technology column Info Tech as well as occasional technology-related articles.

        Information Technology and Libraries. http://​ejournals.bc.edu/​ojs/​index.php/​ital/​index.

        ▸ This journal focuses on the applications of information technology in libraries.

        Library Hi Tech. www.emeraldinsight.com/​loi/​lht.

        ▸ This publication features articles on emerging technologies in libraries.

        Library Journal. www.libraryjournal.com.

        ▸ This periodical offers feature articles on technology topics; it includes a number of technology-related columns (e.g., InfoDocket and The Digital Shift) and regular reports on digital collections and sources.

        Library Technology Reports. http://​journals.ala.org/​ltr.

        ▸ This publication includes extensive reviews, studies, and testing of various examples of library technology items, from embedded librarianship to Web-scale discovery services.

        Macworld (digital magazine). www.macworld.com.

        ▸ Apple computing devices and software are the main focus of this periodical.

        Make:. http://makezine.com.

        ▸ This periodical covers making activities of all kinds and reviews technologies available for makers and makerspaces.

        Online. www.infotoday.com/​online.

        ▸ This periodical includes articles, reviews, and product information on databases and other electronic library resources. It also includes coverage of broader library technology issues, such as e-books.

        PC Magazine. www.pcmag.com.

        ▸ This periodical focuses on computing devices, software, and peripherals.

        School Library Journal. www.slj.com.

        ▸ This publication for school librarians includes technology-oriented articles and product reviews.

        Wired. www.wired.com.

        ▸ Wired covers a broad swath of technology topics.

      

      In addition to the titles mentioned, there are three excellent resources for finding technology information published in other library-related periodicals. Two are periodical indexes: Library Literature and Information Science Full Text (EBSCOhost; more information is available at www.ebscohost.com/​academic/​library-literature-information-science-full-text) and Library, Information Science and Technology Abstracts, or LISTA (EBSCOhost; more information is available at www.ebscohost.com/​academic/​library-information-science-and-technology-abstracts). The other is The Informed Librarian Online (www.informedlibrarian.com), a unique resource for scanning the monthly output of some 312 library- and information-related periodicals. The free version of the service provides a monthly e-mail update on new issues with links to selected items. A premium subscription service provides full access to the tables of contents for the periodicals and adds access to a selection of full-text articles, a searchable archive of past issues, and a search interface to all linked periodical issues.

      CONTINUING EDUCATION, CONFERENCE, AND TRADE SHOW OPPORTUNITIES

      
        American Library Association. “Affiliate and Chapter Planning Calendar.” www.ala.org/​conferencesevents/​planning-calendar.

        ▸ This calendar, part of the American Library Association website, lists conferences and meetings sponsored by ALA and its chapters and affiliate organizations, all linked to more information on chapter and affiliate websites.

        Information Today. “Events Calendar.” www.infotoday.com/​calendar.asp.

        ▸ Information Today offers a calendar of major conferences and events in the library and information-seeking world with an international focus.

        Library Conference Planner. http://lcp.douglashasty.com.

        ▸ Although there is no comprehensive national or international directory of library continuing education or professional development events, this website by Douglas Hasty can be very helpful. It lists a large number of national and international conferences to consider, along with the dates for their next meetings.

        Special Libraries Association. “Calendar.” http://calendar.sla.org.

        ▸ This calendar displays professional development opportunities offered by the SLA and its chapters.

        Wikipedia. “List of Library Associations.” https://​en.wikipedia.org/​wiki/​List_of_library_associations.

        ▸ This is a lengthy list of international library associations organized by continent.

        ———. “List of Library Associations Specific to American States.” https://​en.wikipedia.org/​wiki/​List_of_Library_Associations_specific_to_American_states.

        ▸ Library associations are organized in alphabetical order by state with links to their websites.

      

      FINDING LIBRARIES NEAR YOU TO VISIT

      
        National Center for Education Statistics Kids Zone. “Find a Library.” http://​nces.ed.gov/​nceskids/​tools/​library.

        ▸ Identify public libraries and branches by choosing a state and then a city or town.

        PublicLibraries.com. “State Libraries.” www.publiclibraries.com/​state_library.htm.

        ▸ This webpage offers an alphabetical list of links to state library websites. Most state libraries maintain directories of libraries in their state that can be searched by location or ZIP code.

        WorldCat. “Find a Library Near You.” www.worldcat.org/​libraries.

        ▸ This webpage presents a search tool for locating libraries that are members of OCLC or that have registered (at no charge) with WorldCat.

      

    

  
    
      Glossary

      
        abstract. A brief summary of a periodical article; often found in electronic periodical databases along with article citations and sometimes the full text of an article.

        adaptive technology. Technology used to adapt other technological equipment for use by people with disabilities; somewhat synonymous with the term assistive technology.

        API (application programming interface). The rules and code needed to create mashups by hand.

        application. A general term for a piece of software or a program that can be used on a computer (e.g., word-processing applications or Internet applications); often abbreviated as “app” for use in mobile devices.

        assistive technology. Any technology that can be used to help people with disabilities find and use the information they need; somewhat synonymous with the term adaptive technology.

        asynchronous. Refers to technologies used for communication or instruction that do not work in real time (e.g., e-mail or correspondence courses); users of these items send out a message and then must wait for a response.

        audiocassette. An audiovisual or media format for recording sound for playback; consists of magnetic tape that advances between two reels in a plastic case.

        audiovisual items. Items in a library collection that utilize sound or visual images or both (e.g., compact discs, videocassettes, audiocassettes); also called audiovisuals or media items.

        authentication. The process of ensuring that an individual has the right to use a database or other electronic resource.

        bandwidth. A term referring to the capacity of a data transmission mechanism, such as a telephone line or a coaxial cable, to transmit data; the less bandwidth a mechanism has, the slower it will transmit data.

        bibliographic utility. A company that makes a database of cataloging records in MARC (machine-readable cataloging) format available to libraries at a subscription fee (e.g., OCLC).

        blog. An online diary or journal in which an individual or a group can post entries about topics of interest; the postings are typically arranged in reverse chronological order.

        boot-up. The starting process of a computer in which the computer determines whether its components are in working order and starts its operating system running.

        browser software. An Internet application that allows users to view websites (e.g., Google Chrome, Mozilla Firefox, Apple Safari, and Microsoft Internet Explorer).

        card. A device that can be plugged into the central processing unit of a computer to accomplish a particular function (e.g., a sound card allows sounds to be played on the computer and heard through speakers); other examples include video cards and modems.

        card catalog. A paper-based method for organizing the materials owned by a library, invented in 1791 in France, in which individual cards are filed for each item, and the cards are typically arranged by author, title, and subject; also known as print catalogs, these are now being replaced by online catalogs.

        CD. See compact disc.

        CD-ROM. See compact disc read-only memory.

        central processing unit (CPU). The part of a computer that contains the main working components of the system, including the RAM (random-access memory), the motherboard, and the computer’s processor.

        chat. A method for online communication in which individuals type messages back and forth to one another in a text-based, real-time exchange.

        classification system. A method for organizing a library collection so that it can be browsed by subject; examples include the Dewey Decimal Classification (DDC) system and the Library of Congress Classification (LCC) system.

        cloud. A type of computing that relies on software and file services accessed through a Web browser rather than through an application installed on a local network or on a hard drive; files and the means for creating and editing them all sit on the Web somewhere and can be accessed by end users with a variety of devices.

        collection development profile. A picture of the collection development needs of a given library (or part of a library) that can be configured in an electronic acquisitions system to shape the selection of materials through that system.

        compact disc (CD). A disc 5.5 inches in diameter that is used to hold up to seventy-four minutes of audio recordings.

        compact disc read-only memory (CD-ROM). A disc 5.5 inches in diameter that can be laser-pitted to hold up to 600 megabytes of electronic information.

        consortium. A number of libraries that agree to work together to seek group pricing for electronic resources and that may also participate in sharing their resources among other members of the group; just one term for this sort of cooperative arrangement among libraries.

        content management system. Software that is used to manage large websites by providing a consistent interface to pages and assisting in the organization and searching of documents.

        copy cataloging. The process of creating a catalog record for a new item in the collection by taking an already-produced MARC (machine-readable cataloging) record for the item and modifying it as needed for local use; this differs from original cataloging, which involves creating a new record from scratch.

        CPU. See central processing unit (CPU).

        custom search engine. A search engine populated with source material and websites of the creator’s choosing; a refinement of a general purpose search engine.

        data. A descriptive term for information held in electronic format; data may be a text document, an image file, a file written in a computer programming language, or an audio file, among other possibilities.

        database. A method for electronically organizing information in a way that it can be easily searched and retrieved; databases consist of a collection of records, which are made up of a number of fields, each of which contains a piece of information.

        database software. An application that allows you to create your own databases for a variety of purposes (e.g., Microsoft Access).

        Deep Web. Sites on the Web that are not indexed by most search engines.

        demand-driven acquisitions (DDA). See patron-driven acquisitions (PDA).

        desktop. A term for a personal computer that consists of a CPU, monitor, input devices, and peripherals; the size of the computer typically means that it needs to sit on a desktop, hence the name.

        digital light processing (DLP). A technology for producing digital projectors that results in much brighter images than is possible using LCD (liquid crystal display) projection.

        digital rights management (DRM). Technological means used by content providers to protect their material from copying or alternative use beyond what they specify in license agreements.

        discovery layer. An interface to library resources that allows for combined searching and display of library catalog searches alongside periodical database results and those from other electronic resources.

        distance learning. A method of teaching and learning that makes it possible for individuals to participate in a learning experience even if they are geographically distant from an instructor or are unable to meet in real time with a class.

        DVD. Short for digital versatile disc or digital videodisc, a disc 5.5 inches in diameter that can be used to hold audio recordings (up to fifty hours per disc) and video (between two and eight hours of high-quality video); DVDs have much larger capacities than CDs or CD-ROMs and run much faster.

        e-book (electronic book). An electronic version of a book that may be read via the Web on a computer workstation or using a mobile device (e.g., an e-reader, an iPad, or a smartphone); there are also audio e-books that can be listened to on a computer workstation or using a mobile device.

        electronic discussion list. An e-mail-based method for holding discussions with many other individuals on a topic of interest; each message in the discussion is sent out as an e-mail message to each person who subscribes to the group.

        electronic reference source. A source of information in electronic format (e.g., Web-based periodical databases) that can be used to meet users’ reference information needs.

        electronic resource. Any information source that is found in digital format; this can include electronic reference sources, Internet sites, e-books, and e-journals, among others.

        electronic resource management system. A module for a library system that assists the library in keeping track of its electronic subscriptions to periodicals and other online resources.

        e-mail (electronic mail). A form of communication that uses the Internet to send messages to other users; it requires an e-mail account and e-mail software.

        ergonomics. The science of fitting an activity or work space to a person’s needs to ensure his or her comfort and productivity.

        external storage. A method for storing computer data in a medium that can be removed from the computer itself (e.g., flash drives and CD-RW [compact disc rewritable] drives).

        faceted browsing. The ability, in a library catalog, to limit a search by clicking on various facets or aspects of items included in the search results (item type, location, subject headings, etc.).

        federated search. A type of application that can be installed on a computer with Internet access or a network server that allows a user to search a variety of information sources at the same time; for instance, a library may wish to offer combined searches of their online catalog and their periodical databases from a single search blank.

        field. A section of a record in a database that holds a specific piece of information; for instance, in a MARC (machine-readable cataloging) record for a book, there will be a field for the author’s name.

        file. A container of computer information that can be read or displayed by software applications (e.g., a word-processing file, an HTML [hypertext markup language] file, or a file that makes up part of an application).

        filter bubbles. A situation created when a search engine tracks the history of an individual’s searches and then shapes future search results to match the interests or previous choices made by the individual; the effect is to sculpt the results in such a way that the individual can miss content that does not match the pattern set by the search engine.

        filtering software. An application that is designed to restrict Internet users from viewing material that might be considered offensive.

        firewall. A combination of software measures that restricts who can access information on a Web server or network server; it protects the server from being used or ruined by individuals who should not have access.

        flash drives. Extremely small hard drives that can be used to move files, software, and even whole operating systems from computer to computer; also known as USB flash drives, pen drives, thumb drives, or key drives.

        full text. A term used to describe the provision of the entire text of a periodical article or other source; an item described as “full text” should contain everything that appeared in the print version or other original format.

        Gopher sites. Internet sites that are accessed using Gopher protocol, an older method for arranging and displaying information online, now superseded by the World Wide Web.

        graphical user interface (GUI). A computer interface that allows you to interact with applications, Internet sites, and other items using a computer mouse to select graphical icons on your computer monitor.

        hard drive. An internal storage device for a computer workstation that has the capacity to hold many different software programs and files; current hard drive sizes are typically measured in gigabytes.

        hardware. The physical devices that make up or can be used with a computer workstation (e.g., CPU [central processing unit], monitor, keyboard, printer, and scanner).

        HTML. See hypertext markup language.

        hypertext markup language (HTML). A series of tagged commands that can be used to construct a Web document; HTML controls the formatting and interactivity of webpages with other files on the Web (e.g., audio, video, images).

        icon. Small graphical images that are used in computer operating systems and on the Web as links to applications or documents.

        identity theft. The capture of personal information and identification numbers from online databases by malicious parties.

        image alt tags. Expressions of HTML (hypertext markup language) code that allow for descriptive text to be placed along with an image on a webpage. The text is invisible to anyone viewing the page, but it can be read by screenreader software. The tags help people with visual impairments understand what images on the page represent.

        information technology (IT). Any items or methods for containing, transmitting, and storing information.

        input device. Used to enter information into a computer (e.g., a keyboard or mouse).

        instant messaging (IM). Software that allows two individuals to send messages and files back and forth to each other in real time via the Internet.

        intention to negotiate (ITN). A call for bidders to respond with bids for a needed product; similar to an RFP but often less restrictive in terms of bidding rules.

        interface. The place where users interact with a computer operating system, a library database, or anything else created or accessed using a computer; the interface is what displays on the screen when an application is in use and controls how users can influence the application through keyboard or mouse commands.

        internal storage device. A device that stores computer data, located within the computer’s CPU (central processing unit).

        Internet. The “network of all networks”; a worldwide computer network, first used in 1969, that has revolutionized communications and information exchange.

        ISBN (International Standard Book Number). A number uniquely assigned to each book as an identifier; often a searchable field in library systems and acquisitions systems.

        IT security. Using software-based means for securing library workstations and servers to protect against viruses, hackers, and inadvertent errors.

        keyword searching. Gives users the flexibility to search all the information in a bibliographic record or a full-text periodical article to retrieve items that hold the keyword(s).

        laptop. A computing device in which all of the needed elements are contained in a unit that fits easily on a person’s lap, hence the name; one of the first mobile devices.

        LCD (liquid crystal display). A technology that enables the creation of thin (flat-panel) computer monitors and data projection.

        LCD projector. Display equipment that allows a user to project text, graphics, video, or live demonstrations of electronic library resources onto a screen.

        learning management systems (LMSs). Web-based products that provide a framework for Web-based distance learning or Web-supplemented teaching; the software allows instructors to post course materials, provide grades, and interact with students.

        library system. A product that computerizes a variety of library functions, including the public catalog, circulation, cataloging, acquisitions, and serials.

        Linux. An open-source computer operating system developed with networking in mind.

        machine-readable cataloging (MARC) record. An electronic record that contains a number of fields of information about an item (e.g., a book, a video, an Internet resource) in an online catalog.

        Macintosh. A computer developed in the early 1980s by the Apple Corporation; the first computer to popularize a graphical user interface and the use of a computer mouse.

        magnetic media. Storage devices created by using electrical impulses to inscribe information in a certain pattern on magnetic material; examples include hard drives, flash drives, magnetic tape, videocassettes, and audiocassettes.

        magnetic tape. A form of magnetic media primarily used for the archival storage of computer data; looks a lot like an audiocassette.

        mainframe. A powerful computer used in the past to host library systems and other applications; now superseded by smaller network servers.

        makerspace. An area, perhaps located in a library, in which individuals can use technology tools to create digital or physical items.

        management software. Applications that assist with the operation of libraries; examples include a variety of office software tools that provide word-processing, spreadsheet, and database capabilities.

        MARC. See machine-readable cataloging (MARC) record.

        mashup. Any combination of multiple sets of data that results in a new online service.

        media items. See audiovisual items.

        metasearch: See federated search.

        microfiche. A medium used to store miniaturized images of pages of text or diagrams on a small sheet of photographic film; a standard microfiche sheet can hold between sixty and ninety-eight pages.

        microfilm. A medium used to store miniaturized images of pages of text or diagrams on a roll of photographic film; microfilm can accommodate between 1,000 and 1,500 pages per 100-foot roll of 32 mm film.

        module. A software program that handles a specific function within a library system (e.g., a circulation module).

        monitor. A device that provides visual display of computer applications; monitors are typically flat-panel devices, which use LCD (liquid crystal display) technology.

        motherboard. A piece of circuitry that serves as the foundation for the workings of a computer.

        mouse. A computer input device that controls applications through the movement of an arrow in a graphical user interface.

        .mp3. A digital format for audio files; online audio and audio e-books are usually stored in this format.

        multitasking. The ability of a computer operating system to have multiple applications running at the same time and to allow users to switch back and forth among them.

        online pathfinder. A Web document that contains lists of electronic and print resources that are useful for research in a particular topic area; users can access the electronic resources directly through links in the pathfinder.

        online public access catalog (OPAC). A catalog that allows an individual to search the holdings of a library through an online interface.

        online searching. The ability to search library databases using a computer, as opposed to searching through paper indexes and abstracts.

        on-screen keyboard. A keyboard interface that displays on the computer screen and can be used by clicking on its keys with a mouse or, on a touch screen, a finger to enter text; helpful for those individuals with physical disabilities constraining their abilities to type with a standard keyboard; also quite common in tablets and smartphones.

        OPAC. See online public access catalog (OPAC).

        open-source software (OSS). Software that is created by a collaborative group of individuals and then has its source code distributed to other programmers for them to alter; OSS is often free (at no cost), but it is always freely available to anyone who wishes to use or improve on it.

        OpenURL. A protocol that makes connections between databases that index periodicals and collections of full-text sources; an OpenURL server helps patrons see that an article citation in Database A is available in full text in Journal Collection B.

        operating system (OS). The environment in which all other software operates in a computer (e.g., Microsoft Windows and Mac OS).

        optical character recognition (OCR). The process of using software to scan typewritten or printed copies of text to turn them into word-processing documents that can be manipulated.

        original cataloging. A process in which a skilled cataloger examines an item and enters author, title, and publication information, as well as meaningful subject headings, into a cataloging system to create a MARC (machine-readable cataloging) record for display in the online catalog.

        output devices. Devices that are attached to a computer to view the results of applications; examples include computer displays and printers.

        patron-driven acquisitions (PDA). The process of placing records for e-books into a library’s catalog that allows patrons to discover the e-books; once patrons have clicked on an e-book a certain number of times, the item is purchased.

        periodical. A publication that appears on some regular basis (e.g., magazines, journals, and newspapers).

        periodical database. An electronic version of a periodical index; can contain article citations, abstracts, and full-text articles.

        peripherals. A variety of computer hardware items that have specific functions or capabilities (e.g., printers and scanners).

        personal computer. A computing device that is small enough and inexpensive enough to be used by an individual; the name came from the development of smaller computers in the 1980s and the comparison with much larger mainframe computers.

        pop-ups. Internet browser windows with advertisements that suddenly appear as a user loads a website; pop-ups can be simply annoying or they may contain hidden links to download spyware.

        presentation software. Computer software that allows a presenter to organize a collection of information and media into a professional presentation.

        presentation technology. Technology that allows information to be shared with an audience in a visual manner using display equipment, media items, and presentation software.

        printer. A computer peripheral that is used to produce paper copies of information displayed in a computer application.

        processor. A device that powers the calculations a computer must make to run software and process information; located inside the CPU (central processing unit) attached to the motherboard.

        program. See software.

        protocol. A format for communicating data through a network or between different networks (e.g., Internet protocol).

        proxy server. A device that stands between public workstations and the Internet; can be used to allow those workstations to seamlessly connect to subscription databases or to restrict the workstations to access only preselected Internet sites.

        radio frequency identification (RFID). A method used by libraries to protect their physical collections by placing a small tag on each item; the tag consists of a computer chip with an antenna attached, and security gates or self-checkout systems can then read the tag to complete their functions.

        RAM. See random-access memory (RAM).

        random-access memory (RAM). Memory cards that plug into a computer motherboard to give software temporary space to use while it is running; generally, the more RAM a computer has, the faster it can operate.

        read-only memory (ROM). Memory in the computer motherboard that is not altered by a computer user but that exists to run applications on a routine basis.

        record. A segment of a computer database that represents all the information on, say, one book or one article; information within a record is broken down into individual fields, which are typically searchable in online catalogs or periodical databases.

        relevance ranking. A process of sorting search results in a periodical database or search engine so that items which most closely match the search terms are listed at the beginning of the results, since they potentially have a higher relevance to the topic searched.

        remote access. The ability for users to connect to library resources (e.g., websites, online catalogs, and periodical databases) from locations other than within the library.

        remote information services. Online databases, full-text periodicals, and other resources that can be accessed using a computer and that are housed or provided outside of a library building.

        removable storage. Devices that allow for the storing of computer data on media that can be removed from the CPU (central processing unit) (e.g., flash drives, DVD-RWs and DVD-ROMs).

        request for proposal (RFP). A process in which vendors respond to a written set of criteria for a needed product or service with detailed proposals of how they will meet the criteria; typically used with technology purchases that involve large amounts of money.

        responsive design. A form of Web design that attempts to provide webpages that can be as easily viewed on mobile devices as on laptops or larger computer displays.

        RFID. See radio frequency identification (RFID).

        ROM. See read-only memory (ROM).

        scanner. A computer peripheral device that copies physical items (e.g., periodical articles and photographs) into digital form; the process requires that the device be connected to a computer and that the computer has scanning software installed on it.

        screencast. A short video tutorial offered to library users to teach or review database searching or information literacy skills.

        screen-reading software. Software that will read aloud whatever text appears on a workstation screen when it is installed and run on a workstation; it extends the accessibility of any material one can display on a workstation screen to those with no or extremely low vision.

        search engine. An Internet search tool that allows for keyword searches of huge, robot-built databases of websites and documents.

        server. General term for a computer that makes files, applications, or websites available to users of a network or the World Wide Web.

        slide. (1) An individual screen or segment of a presentation created using presentation software; (2) an audiovisual format that uses small pieces of photographic film that can be projected on a screen (decreasing in number as an item found in library collections).

        smartphone. A cell phone with computer functionality built in, including e-mail, Web browsing, and other capacities.

        software. Programs or applications that make computers do what users want them to do; examples include operating systems, word processors, and Internet browsers.

        solid-state drive. A form of hard drive that does not have moving parts and utilizes flash memory to contain data; generally lighter in weight than standard hard drives and used heavily in mobile devices.

        sound card. A device that enables a computer to play sounds through speakers or record them through a microphone; plugs into the motherboard of the computer inside the CPU (central processing unit).

        source aggregator. An electronic library resource vendor that provides access to a large number of different information sources (e.g., periodical databases and full-text reference sources).

        spam. Unwanted e-mail, often sent by advertisers.

        spreadsheet software. A computer application used to compile budget and other statistical information in spreadsheet form.

        spyware. Software that can be loaded onto a workstation to track an individual’s path online and to record personal information.

        stylus. A pen-like device that can transmit commands and other inputs to the screen of a tablet.

        synchronous. Refers to technologies used for communication or instruction that work in real time (e.g., chat or videoconferencing); users of these items are able to hold conversations as if they were talking in person.

        tablet. A mobile device that allows direct input to its screen using a finger or, in some cases, a stylus.

        tagging. The practice of adding user-supplied descriptive terms to blog posts and other resources to create user-specific access points to content; tagging can also provide the larger community with additional terms beyond those in the Library of Congress Subject Headings to help in searching for information.

        technology. A practical or industrial art that involves both products and processes invented by people.

        teletypewriter (TTY). A device that users who have difficulty hearing can use to type messages back and forth with library staff members to access library information.

        terminal. A device resembling a computer monitor with a keyboard used to access applications placed on a mainframe computer.

        text-based. Refers to an application (e.g., database or library system) that does not make use of a graphical user interface but rather relies on text commands that are typed in.

        touch pad. A computer input device that fulfills the functions of a mouse by having the user touch a flat pad to move the arrow on the screen; also called track pad.

        trackball controller. A computer input device that fulfills the functions of a mouse by having the user roll a ball with his or her palm to move the arrow on the screen.

        turnkey. A product (e.g., a local area network or a library system) provided by a vendor that includes all the necessary components so that all a library needs to do to start using it is to “turn the key” (i.e., press the power button); in this situation, the product is also typically assembled on-site by the vendor.

        ubiquitous computing. The concept of computing and network resources being close at hand for individuals at all times; often this state is brought about by the use of mobile devices.

        ultrabooks. A class of laptops noted for being very thin and lightweight.

        uniform resource locator (URL). The address of a website or other Internet resource on the Web that takes the form “http://” (or “https://”) followed by the domain name and the specific location of the site’s files.

        universal design. An approach to design that focuses on making products and services usable by people with a wide range of skills and abilities.

        URL. See uniform resource locator.

        USB (Universal Serial Bus). A method for connecting peripheral computer devices to a CPU (central processing unit); now widely used because it provides high-speed communications between devices and the CPU.

        vendor. A producer or seller of a product.

        video card. A device that enables a computer to display images on its monitor that are generated by applications; plugs into the motherboard of the computer as part of the CPU (central processing unit).

        videocassette. Also called videotape, an audiovisual or media format for recording video and sound for playback, consisting of a reeled, linear tape in a rectangular plastic case; from the late 1980s until very recently, it was the most popular means for sharing and viewing video and is still widely available in libraries.

        videodisc. An audiovisual or media format for recording video and sound for playback, consisting of a plastic or metal disc that can contain several hours of high-quality audio or video; laser discs, the original videodiscs, waned as a technology as the popularity of videocassettes and DVDs increased; by nature, DVDs and Blu-ray discs are also videodiscs.

        virtual learning environment (VLE). See learning management systems (LMSs).

        virus. Computer applications designed to cause a destructive or harmful result, usually hidden in or attached to another program; once downloaded and run on an individual’s computer, it can cause applications to malfunction and lock up; in extreme cases they can reformat hard drives or corrupt important system or data files.

        Voice-over Internet Protocol (VoIP). The ability to transmit speech and video communications from computer to computer using Internet communications.

        webinar. Informational or training presentation that is conducted entirely online, often through virtual classroom software.

        wiki. A website that can be edited and updated by anyone; often used for group editing of documents.

        Windows. The computer operating system used for most PC (personal computer) workstations; a Microsoft product.

        wireless network. A network in which radio signal and infrared transmission technologies allow computers to communicate with other workstations and network servers; makes use of devices called wireless access points to spread the wireless network within a building or throughout a broader area.

        word-processing software. Application that is used for preparing memos, handouts, and other documents.
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