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This book is about digital libraries as sociotechnical systems -- networks of technology, information, documents, people, and practices.  It is about digital libraries’ interactions with the larger world of work, institutions, knowledge, and society, as well as with the production of knowledge.  And it is about creating, managing, and evaluating DLs.

The term “digital library” encompasses a wide range of working systems and research prototypes, collections of information and documents, and technologies.
 Much of the discussion about DLs is about technology or about specific applications (e.g., Joint Conference on Digital Libraries 2001). This book takes a different approach. We are interested in understanding the social aspects of DLs, not just social impacts but the web of social and material relations in which DLs are embedded.

This book originated in the work of its editors and authors in designing, evaluating, and simply trying to understand DLs and their uses.  Initially, this book was to be about DL evaluation, but it rapidly became apparent to the authors and editors that we were concerned with much more. We began with the belief that a good DL is useful.  Like a traditional library, a useful DL fits the needs, activities, and contexts of the people who use it, as well as those of the people who create it, operate it and contribute to its content.  The more we delved into DLs and their social worlds, the more we found ourselves drawn into questions, not just about DLs but about documents, collections, and classification; activity, work, and knowledge; politics and values; institutions; and identity, organizations, and communities.

The contributors to this volume see technology as “embedded in the social world in complicated ways, and this is particularly true for digital libraries, which are intertwined with the cognitive processes of a complex society” (Agre, Chapter 9).  DLs form part of a long history of the mutual constitution of knowledge, documents, technology, and the social (Levy, Chapter 2). 

This book has two goals.  One is to inform policy and professional practice in DLs with socially‑grounded understanding of DLs as part of a web of social relations and practices.  Another is to perform “technically informed social analysis” (Bowker et al. 1997) of phenomena  of of interest to social scientists that are highlighted by digital libraries, specifically issues of work, groups, and knowledge. 

The chapters in this volume are unified by a sociotechnical approach.  In this context, this phrase has two meanings: the first, already introduced, views digital libraries as composed of people, activity, artifacts, and technology.  The second is an analytical stance that “privileges neither the social nor the technological and in which neither is reducible to the other” (Levy, Chapter 2).   Technology and the social are instead mutually constituted; the on-going dynamic of their relationship is one of the themes of this book.

In this introduction, we consider socially‑grounded research in digital libraries generally and discuss why this kind of research is needed.  We describe the varied domains and methods that come together in these chapters, and identify major themes. We outline the book and summarize chapters, and end with some reflections on the implications of the book and of our approach to DL research.

Interconnections

Computers have escaped from the labs that once contained them.  They pervade office desktops. They have settled into laps, wandered onto dining room tables, meandered into third grade art rooms, and slipped into botanists’ knapsacks. Information circulates among the desktop computer, the handheld organizer, and the mobile phone. With information technology embedded in a wider sphere of human activity, the consequences of problems in such areas as, usability, access to technology and information systems, and information use become more severe. Information technology and systems simply have more power to influence our lives, for good or ill.  And, as the users of information technology have widened from professionals to everyone, the gap between users and designers has widened. So to understand and design for use, we need to know something about what people are doing at their desks or in the field, and what else rests upon that desk or dining room table. 

As information technology becomes more embedded in people’s everyday activities, we become more aware of its role in people’s social worlds. At the simplest level, people rely on friends, relatives, and passers‑by to learn how to use information technology. Increasingly, social protocols develop around various kinds of information systems, such as those serving stock traders and auctions (Lynch, Chapter 8).  Technology creates linkages among information resources, groups, and individuals that have never existed, nor could have existed before.  

Our systems of collective cognition, and the artifacts, technologies, and practices that support them, are central to knowledge, activity, identity, community, and order.  Information technology supports, shapes, and transforms our individual and collective knowledge processes.  “The DL is not simply a new technology or organizational form, but a change in the social and material bases of knowledge work and the relations among people who use and produce information artifacts and knowledge” (Van House, Chapter 11).  

To understand, use, plan for, and evaluate digital libraries, we need to attend to social practice, which we define as encompassing people’s routine activities that are defined, learned, shaped, and performed individually and together.

As O’Day and Nardi (Chapter 4) put it: 

Design problems get harder-and more realistic-as more interconnections between people, tools, and practices are revealed. A technological innovation may look good in isolation, yet turn out to be problematic or incomplete in actual settings of use. [...] When people look only at technical features when they make decisions about how to apply new technologies, they are likely to miss some of the interconnections that shape successful practice.

In other words, we need to uncover “the practical everyday reality” (Marshall, Chapter 3) of workplaces, libraries, and other settings in which DL use happens and the “network of social and material relations” (Van House, Chapter 11) in which DLs are embedded.

Multiple Research Trajectories 

Socially-informed research on DL design, use, and evaluation sits at the convergence of several research trajectories. These intersections help to explain the multifaceted (some would say bewildering) state of DL research. We can categorize these approaches to research according to their levels of analysis, sponsors and institutions, and disciplinary bases.   

Agre (Chapter 9) describes DL design, evaluation, and analysis as deriving from three disciplinary levels of analysis. The first, the physical and cognitive mechanics of work, is the subject  research in  human-computer interaction (HCI) and ergonomics. Library and information science (LIS) seeks to understand the organization of information and the search habits of individual users. The third and highest level of analysis draws from social theory to examine the embedding of DLs in the larger social world.  The chapters in this book address, at various times and in various ways, all three of these levels.

Lynch (Chapter 8) categorizes the kinds of DLs currently being deployed according to their sponsors and institutional needs and goals.  Each has its own research needs, as well. Traditional libraries, especially academic, are moving into digital distribution of materials to their primary clientele.  Drawing primarily on library and information science, they rely largely on user surveys to ascertain needs and satisfaction, and on performance measures to assess success. In contrast, commercial systems emphasize coherent collections to support  targeted domains.   Their interest lies in maximizing market share and profitability. These providers typically draw on marketing and HCI, often using focus groups, usability testing, and surveys of user satisfaction.  Federal research and development agencies support technological innovation and investigation of broad social impact. They customarily sponsor prototypes as opposed to full‑scale functional systems. This research is often multifaceted in goals and methods.  The chapters in this volume address all these different categories of DLs, but report most often on prototypes, not “real world” DLs.

Another way to look at DL research is in terms of the disciplines or professions represented. Computer science is of course heavily represented in the DL world. Among the contributors to this volume, Agre, Borgman, Levy, Lynch, Marshall, Nardi, O’Day, and Schatz have backgrounds in computer science. Many computer scientists adopt an attitude of “build it and they will come” (Lynch, Chapter 8; Marchionini, Plaisant, and Komlodi, Chapter 6).  However, a growing emphasis on usability assessment and user-centered design has resulted in computer science and systems design adopting some of the methods and perspectives of the social sciences: ethnographic methods (Blomberg et al. 1993), ethnographically‑informed methods like contextual design (Beyer and Holtzblatt 1998), user-centered design (Vredenberg at al. 2001), and, more generally, design grounded in a better understanding of actual users at work in their own settings (Hackos and Redish 1998; Badre 2002). 

Library and information science (LIS) is concerned with information, documents, information systems, with users and uses, and with technologies ranging from books and 3x5 cards to computers and telecommunications and, of course, digital libraries.   Among the contributors to this book, Agre, Bishop, Borgman, Bowker,  Komlodi, Levy, Marchionini, Neuman, Plaisant,  Spasser,  Star, and Van House all have been associated with LIS to varying degrees.  Within the LIS research community, Wilson (1996) identifies two distinct enterprises. One, closely related to computer science, is concerned with the technology of computer‑based information systems.  Wilson describes the second as “a field of social, behavioral, and humanistic studies ... a branch of what Europeans call the human sciences,” which, he states, is difficult to delineate but has to do with information and users.   It is this that is most closely aligned with the research reported here.

A strength of LIS has been its long emphasis on user needs as a basis for design and evaluation (e.g., Paisley 1968; Wilson 1981; Dervin and Nilan 1986; Van House et al. 1987; Van House et al. 1990; Bishop and Star 1996). However, simply asking users directly about potential uses of new technology, resources, or services yields limited information. Users often have trouble predicting how they will incorporate new capabilities into existing practices, and how needs and activities may change. As a consequence, LIS research has tended to look at characteristics of user groups, on the one hand, and at people’s use of libraries and information systems, on the other (e.g., Dillon 1994; Marchionini 1995; Paepcke 1996; Savolianen 1998).

Other disciplines are represented in this book and in the DL world. Buttenfield is a cartographer. Her work in geographical information systems (GIS) led her to DLs containing georeferenced data. O’Day trained in computer science and is now a Ph.D. student in anthropology. Bowker is trained as an historian, Star as a sociologist, and Borgman in communications. Levy trained as a calligrapher after finishing a Ph.D. in computer science.

Whatever their training, contributors’ thinking has become thoroughly hybrid, formally or informally, drawing on multiple disciplines and methods. Socially‑grounded DL research is defined by the phenomena in which it is interested and its sociotechnical orientation more than by specific methods, theories, or approaches. 
Multiple Methods

Given the eclectic nature of DL research, an important issue addressed by contributors to this book is how to, methodologically and conceptually, “cross the great divide” (Bowker et al. 1997) between social science and computer science. DL research provides one instance of developing methods to “… examine the social and cultural structures within which technologies are embedded” (Lyman and Wakeford 1999).  Which analytical stands and methods are appropriate to understand DLs as sociotechnical systems? In empirical work, how do we choose an application or a setting and investigate it in ways helpful for a wide spectrum of DL research and practice? How do we do research that speaks to technologists, system developers,  managers, funders, and users? 

The chapters in this volume are by turns analytical and empirical. A number of authors take a primarily analytical approach, raising issues and questions or suggesting frameworks for understanding DLs as sociotechnical systems. Most of these, including Agre, Levy (Chapter 2), Spasser (Chapter 12), Star, Bowker, and Neuman (Chapter 10), and Van House (Chapter 11), draw on contemporary social theory to illuminate how DLs are mutually constituted with social practice, structures, and values. A primary contribution of the book may be to model how social theory can expand our understanding of the processes of knowledge production in ways that inform DL design and evaluation, as part of a research literature utilizing social theory to improve understanding and design of information systems. (See for example Coyne 1997; Hakken 1999; Lyman and Wakeford 1999; Nardi and O’Day 1999; Suchman et al. 1999; Bowker and Star 1999; Brown and Duguid 2000).

Many chapters are grounded empirically. The range of cases reflects some of the variety of systems that may be called digital libraries. They include DLs that have been implemented, are in the design stage, or merely proposed. They include collections of published and unpublished documents, images, and even records of plant observations.  Some are available to the world at large via the Internet, others only to small workgroups.  Some serve experts, others schoolchildren, yet others anyone and everyone. 

This book illustrates the strengths of methodological pluralism, both across and within studies.   The methods represented are “rigorously eclectic” (Spasser, Chapter 12).  Multiple methods are sometimes needed to suit different DLs’ goals and circumstances or to study DLs at various stages of development and evaluation.  Furthermore, different analytical perspectives mandate different – and sometimes multiple -- methods.   Marchionini, Plaisant, and Komlodi (Chapter 6) use the analogy of medical imaging techniques in describing how “a plethora of data slices” from multifaceted approaches can be integrated in a manner that is not algorithmic, but “systematic, interpretive, and driven by high‑level goals.”
Understanding DLs as embedded in complex social systems tends to promote the use multiple methods. For example, Spasser (Chapter 12) maintains that “[DLs] are always embedded in a range of attitudinal, individual, institutional, and societal processes, and thus observable outcomes are always generated by a range of micro and macro forces that are ineluctably interwoven.” He describes his use of multiple methods as the desire to “take as many ‘cuts’ at the data from as many angles as is feasible so as to maximize the strength, density, and validity of theoretical ideas that emerge from data collection and analysis.”  
Particularly notable is the extent to which the chapters in this volume illustrate the usefulness of naturalistic methods (e.g., Bishop; Marshall (Chapter 3); O’Day and Nardi (Chapter 4); Spasser (Chapter 12); Star, Bowker, and Neuman (Chapter 10); Van House (Chapter 11)), including interviews, ethnographic fieldwork, and participant observation. Investigating people’s understanding of their work, their actual practices, and their interpretations of their circumstances requires the flexibility, depth of inquiry, and long-term engagement with a field site typical of naturalistic methods.

Many of these chapters rely on multiple cases, including Marchionini, Plaisant, and Komlodi (Chapter 6) and Star, Bowker, and Neuman (Chapter 10).  Marshall asks of her own chapter, “Why so many cases?” and answers that the “breadth allows me to see things from a variety of use and maintenance perspectives.”  She demonstrates how looking across instances of DLs allows researchers to get a handle on common and important phenomena such as boundaries and metadata. Quoting Pawson and Tilley (1997), Spasser (Chapter 12) notes that “you move from one case to another, not because they are descriptively similar but because you have ideas that can encompass them both.” 

Themes in Socially-Grounded Digital Library Research  

A number of themes run through this book and socially‑grounded DL research more generally.  We have already discussed the common thread of a sociotechnical perspective.   Another is the priority of users, and the need for design and evaluation methods that emphasize users’ experience (although Lynch (Chapter 8) astutely questions the extent to which real world  DLs will be influenced by user-centered approaches when users aren’t the ones developing or paying for a DL).  A number of other themes are worth highlighting in this introduction, with some examples from the chapters that follow.

Content

Content is a key issue that is often overlooked in more technology‑oriented digital library research.   “The core of effective digital library design is the relationship between the content to be provided and the user community to be served” (Borgman, Chapter 5).   The usefulness of a DL depends critically on its content being relevant to and usable by its clientele.  Spasser (Chapter 12) studies a little-examined aspect of DL design, the assembly and vetting of content in a DL that integrates content from hundreds of individual contributors.   Bishop et al. (Chapter 7) describe a method of involving users in decisions about health information for an underserved community.  Van House (Chapter 11) highlights the importance of the trust in the content of the library in people’s willingness to use the DL, and to contribute their own work to its content.

Transparency

In a book about evaluating information systems and technology, usability is of course a major topic (Borgman, Chapter 5).  However, the argument of this book is that usability, as it is generally understood in HCI, is too limited a concept for assessing how well DLs serve their intended users.  Star, Bowker, and Neuman  (Chapter 10) focus on transparency.  When a DL is transparent, users don’t have to know about the underlying machinery or software. Transparency cannot be assumed (Agre). Rather, it is achieved as a “product of a shifting alignment of information resources and social practices” (Star, Bowker, and Neuman).  A major question is for whom and under what circumstances a DL is transparent, and what happens to transparency when we move from a single user to a larger community (Star, Bowker, and Neuman), or across user communities (Borgman, Chapter 5; Van House,  Chapter 11; and  Marchionini, Pleaisant, and Komlodi, Chapter 6).   

 Work Practice, Communities of Practice, and Mutual Constitution and Convergence
A major contention of this book is that DL design needs to be based on an understanding of users and their work.   “A deep understanding of work is needed to make an artifact useful; an elegant design is no guarantee of utility” (Marshall, Chapter 3).  (Lynch suggests that work is perhaps too narrow a term, since DLs support decision-making and behavior more broadly.)  This is a shift from traditional perspectives in LIS and in HCI that look at people as users of libraries and information systems to a more holistic understanding of how people make decisions, form opinions, and draw on information resources -– the entire constellation of goals, activities, and resources -- a shift that Lynch describes as radical (largely because it he sees it as unpopular with the institutions that oversee specific systems), but that most of these chapters describe as necessary.

Work and the production and use of knowledge are social activities.  Star, Bowker, and Neuman (Chapter 10) (Chapter 10) and Van House (Chapter 11) focus most explicitly on communities of practice, which share  work practices, understandings, language, values, and orientations as well as information, and which shape their members’ understandings and even identity.   Van House argues that DL communities of practice are not just those that use and contribute content but also those that build and operate a DL.  

Star, Bowker, and Neuman (Chapter 10) take as a major theme how transparency results from the convergence or mutual constitution occurs when use and practice fit design and access.   Many other chapters address in various ways the convergence of technology, practices, artifacts, and communities.   For example, Bishop et al. (Chapter 7) describe a project aimed at developing accessible and appropriate health information for Black women.

The work that needs to be understood is not just the users’.  Levy (Chapter 2) encourages us to look at the work that documents do for us, and how we delegate work to them as “talking things.”  Marshall (Chapter 3) looks at the work that collections do, and Star, Bowker, and Neuman (Chapter 10) look at classification systems.

Access, Equity, and Multiplicity

Access is a long‑standing issue for traditional libraries.  This concept is particularly sticky for DLs.  Some are accessible only to specific audiences. Some are designed for specific audiences but, because of the openness of the Internet, available to everyone.   In at least one case report here (Van House, Chapter 11), this gives rise to fears of misuse of the data.  Some are designed for anyone or everyone –- or, in some cases, to everyone who will pay (personally or institutionally).    

Access is partly technical.  One may ask who has access to the technology, or how easy the DL is to use. Access is also cognitive; for example, what a user need to know about the subject area or the DL.  Finally, it may be social, relying on the user’s participation in a community of practice, or on social class or economics. 

Because DLs operate in a variety of complex worlds and increasingly serve a wide range of users, many chapters argue that multiple communities and views need to be incorporated in their design (e.g, Marchionini, Pleaisant, and Komlodi, Chapter 6), and Star, Bowker, and Neuman, Chapter 10).  Equity of access and multiplicity of voices are especially important issues for traditionally marginalized  groups (Bishop et al., Chapter 7).   However, as collections go digital, blurring the boundaries between published and unpublished, public and private, questions arise about the inclusion of information from a variety of sources and the issues of expertise, authority, and quality (Van House (Chapter 11)).

Scale

Scale includes the sheer size of the repository, the number of collections incorporated, and the size and number of targeted users and user communities.  Spasser’s Flora of North America (Chapter 12) must coordinate the work of thousands of contributors.   The Library of Congress has never before had to serve such a large and varied a user community as it does, at least potentially, via the Internet (Marchionini, Pleaisant, and Komlodi).   Star, Bowker, and Neuman focus on how transparency is achieved as scale increases.

One issue related to scale is the question of universality versus locality or customization.  A DL designed to serve the entire range of the US citizenry (Marchionini, Plaisant, and Komlodi and the National Digital Library) has very different demands from, say, one serving a group of teachers in a single locale (also Marchionini, Plaisant, and Komlodi).   Although small, customized DLs might seem easier to design, customization raises other questions of defining the audience and avoiding over-fragmentation of the information world.

Scale may also refer to the rate at which a collection is expected to grow, and to sometimes-paradoxical decisions such as when to cull the collection in order to support additional growth.  Allometric models have been taken from evolutionary biology to analyze paradoxes of scale in digital library collections, with mixed success (Buttenfield, 1995).

Boundaries

Increasing scale often means crossing boundaries.  Digital information crosses boundaries easily; but Marshall (Chapter 3) demonstrates that many assumptions about the seamlessness of the DL, the “library without walls,” are inaccurate.  Boundaries are a major theme of Marshall’s chapter, but they appear in many others: boundaries among collections (chapters by Levy, Chapter 2, and by Marshall), between organizations (Marshall and Van House, Chapter 11), between groups of users (Van House and Star, Bowker, and Neuman, Chapter 10), and even between documents (Levy and Marshall).

Some boundaries need to be bridged, such as those of the “digital divide” (Bishop et al., Chapter 7). Others perform useful functions. Van House notes that crossing boundaries, including from private to public realms or across knowledge communities, sometimes throws into question the trustworthiness and credibility of information and sources. The point is not that boundaries are desirable or undesirable, but that they have desired and undesired effects. As Marshall says, they are “potential sites for new kinds of sociotechnical intervention” as well as places where we may want to tread carefully before intervening.

Place

Boundaries often imply place. Lynch notes that DLs resist geography and institutional boundaries; they “dismiss place in favor of intellectual and nature-of-work coherence.”  

Yet the digital library remains a place in the view of many contributors, albeit less a physical concept than metaphorical or conceptual.  Agre (Chapter 9) says, “A library, even when it is digital, is still a place: the place where a scholarly community or a social movement can conduct its collective cognition with a reasonable degree of autonomy.”  O’Day and Nardi’s (Chapter 4) information ecologies play on the metaphor of place. Marshall (Chapter 3) talks about collections as workspaces for workgroups. “We still know little about the construction of such places, but perhaps we can renew our appreciation of the need for them.” Bishop et al. (Chapter 7) describe a project  that intentionally crafts a new public space where health professionals mingle with local community members. 

Digital and Traditional Libraries
The relationship between digital and traditional libraries -– conceptual, organizational, and functional –- crops up in many chapters.  Some DLs are outgrowths of traditional libraries; other DLs relate to traditional libraries mostly metaphorically.  Metaphors are both fruitful and constraining as we think about new uses of information technology, as O’Day and Nardi (Chapter 4) demonstrate.  

Lynch points out that many of the values of traditional libraries are at odds with the market orientation of commercial DLs.   

DLs often go beyond traditional libraries by “provid[ing] an environment for actually doing active work rather than just locating and reviewing information that can support work processes” (Lynch).  Yet  many are missing some of the components of traditional libraries. Van House (Chapter 11) notes that the publishing system and librarians’ selection procedures and standards provided a form of quality control over library collections which is missing in some DLs.  

Observing  that librarians are often noticeably absent from DLs, several chapters ask specifically, What is the role of librarians in digital libraries?  And when they are absent, what is lost?   O’Day and Nardi (Chapter 4) identify librarians as a “keystone species” and note the “missing safety net of human assistance” (in Borgman’s phrase, Chapter 5) in computerized systems.  Van House asks who does the articulation work in DLs.  Agre (Chapter 9) argues that librarians “retain a considerable role in ensuring that libraries continue to encourage … values. ... This role is centrally one of design - not the command‑and‑control style of design from which computers first emerged, but a participatory style in which the well‑being of social institutions and their participants cannot be separated from the construction of technical systems. “
Stability and Change

One inevitable theme in any book about information technology is change. These authors don’t simply note (or celebrate or bemoan) its prevalence, but grapple with ways of understanding it. Both stability and change need to be explained, not accepted as a matter of course.  

Levy (Chapter 2) takes change as one of his major themes.  He notes our anxiety in the face of change, and our continual collective efforts to create (temporary) stability.   He notes that while one major function of documents is to be stable or repeatable, in practice both paper and digital documents are both fixed and fluid.    

Some chapters focus on processes of evolution and coevolution.  Levy (Chapter 2) frames his study of documents over time by saying that “we will fail to see the current transformation correctly unless we also see the ways in which current developments are deeply continuous with the past.”   O’Day and Nardi (Chapter 4), prompted by their ecological metaphor, look at the mutual adaptation among tools and social practices and ask what opportunities these create.   

Another approach is focus on dynamics, on the factors tending toward both stability and instability.  Spasser (Chapter 12) looks at the contradictions and tensions that continually threatened the stability of a specific DL, a flora collecting contributions from hundreds of participants, and the organizational strategies adopt to keep the project going.  Lynch describes DL development over the last 20 years, including the continual emergence of new forms, and the tension between pre-existing models and frameworks and the emerging digital realm.

Some view DLs as agents of social change.  Bishop et al. (Chapter 7) are the most assertive in their promotion of participatory action research to empower users in DL design. But an implicit theme running through this book is that many DLs should be designed to make information more readily accessible to a greater variety of people.  Agre (Chapter 9)speaks of libraries helping nonprofessionals to appropriate professional knowledge.   

The Chapters 

The first part of the book challenges many assumptions about libraries, digital and traditional, and the documents and collections of which they are comprised. Levy (Chapter 2) opens the discussion by saying that, if we are to talk about how libraries will evolve in a digital age, we need first ask about the nature of the materials that make up library collections. He takes a social perspective on documents, asking what they are, how they work, how they relate to speech, and how emerging digital materials differ from earlier media. He describes documents as “talking things,” as “representational artifacts … made to carry very particular kinds of messages and in very particular ways.”  He concludes that we are still working out how to “throw our voices into silicon … to delegate responsibility” to the digital.  His chapter asks us, not only to rethink documents and DLs in terms of the work that they do and the slipperiness of materiality, but to address our own relationship to change and stability.

While Levy is concerned with documents, Marshall is interested in libraries and collections.  She questions the concept of the “library without walls” and the popular assumption that digitization will lead to seamlessness.  Her focus is on boundaries:  technical and social, intentional and unintentional, visible and invisible, actual and interpreted. She investigates three cases: system co-development at an image collection in a university library; an ethnographic study and prototype document repository for a work group; and the design of a prototype digital library reading appliance.  She concludes with three morals about crossing boundaries and, where possible, blurring them.  She says that we should plan our encounters with intentional boundaries, engender realistic expectations about the complexity of unintentional boundaries, and design creatively to navigate around interpreted boundaries.

O’Day and Nardi (Chapter 4) propose that we consider settings of technology use as information ecologies and apply the ecological metaphor to physical and digital libraries. This metaphor lends focus to key characteristics of diversity, of a sense of locality, of the presence of keystone species, and of the evolution of different elements over time. Their point is that the ecological perspective raises questions that might otherwise be ignored and, in particular, “highlights important linkages and dependencies” that must considered in design and evaluation.   Their chapter raises new questions about DLs, and illustrates, not only the uses of an ecological metaphor, but the way that new metaphors for DLs can help us think about DLs differently and to see “the interconnections that shape successful practice.”

The second part of the book emphasizes the design and evaluation of digital libraries. Borgman  (Chapter 5) adopts a broad definition of digital libraries that includes the full life cycle of information creation, retrieval, and use.  She explores the connections between usability and utility and warns that applying these criteria to design is neither simple nor straightforward.  For the coming generation of DLs to be able to serve “every citizen,” she says that we will have to know more about information-related behavior. She describes information search as a form of problem-solving behavior, and draws on research on problem-solving to describe the search process and the skills needed, which she then relates to DL usability.  Her work is grounded in case studies of three very different groups: energy researchers and professionals; undergraduate geography students; and elementary school science students

Marchionini, Plaisant, and Komlodi (Chapter 6) illustrate longitudinal and multifaceted needs assessment for prototype design in three cases: needs assessment for prototype design for the Library of Congress, a design for a system for a community of teachers,   and long-term evaluation of Perseus, a system serving teaching and research on ancient Greece.   Human-centered design, they argue, must be based on “assessing human information needs and the tasks that arise from those needs and evaluating how the digital library affects subsequent human information behaviors.”  They conclude with principles that “resonate across the cases”: both designers and evaluators must know the users; design and evaluation methods must be concurrent, ongoing, and embedded into DL management; and design and evaluation require multiple views.  Their chapter illustrates the way that juxtaposing several unrelated projects can result in useful insights beyond the individual studies.

Bishop et al. (Chapter 7) present a case study of the Afya Project, a digital library of health information for Black women designed with heavy participation from users to ensure that its appropriateness and relevance.  They used participatory action research, which they say is particularly appropriate in a study aimed at empowering marginalized members of society.  The study is especially relevant to the creation of online collections and services to serve underserved user groups in the era of the "Digital Divide."  More generally, it addresses the changing role of information users as DLs are customized to specific user communities.  

Lynch notes that much of the research on DLs has focused on research prototypes, which he fears is misleading.   Real world DLs are different.  He focuses on three major areas of tension that exist in traditional libraries but are “amplified” in DLs: control and governance, economics and sustainability, and audience.  He reflects on the emergence of commercially-based digital libraries, which, unlike traditional libraries, operate in the marketplace.  He describes how the development of DL services in traditional libraries has caused some “strange and unexpected, and occasionally wonderful, things to happen,” but has been limited by institutional factors and by their governance by librarians, intermediaries with a commitment to pre-existing models and practices.  And he looks at what is happening as traditional libraries either compete or contract with commercial DLs.   This chapter is not only an insightful reflection on the evolving world of DLs and traditional libraries, and the relationship between them, but a critical assessment of the possibilities for socially-grounded design and evaluation in such an environment. 

The last set of chapters is about DLs as they relate to the practices of knowledge creation and use in a variety of communities.   Agre (Chapter 9) warns that “society will evaluate digital libraries in terms of the ways that they fit, or fail to fit, into the institutional world around them,” and considers how to conceptualize and evaluate this fit.   He focuses on the boundary between technology (including DL technology) and institutions (including libraries, which, he says, articulate with other institutional fields in stable and structured ways).   He considers two cases, the construction of healthy scholarly communities the processes of collective cognition of a democratic society.  He sketches for each their internal workings and linkages to the rest of the world, and how technology and DLs may contribute to each.  He concludes that the library, even when it is digital, plays a critical role as the place where a community “can conduct its collective cognition with a reasonable degree of autonomy.”  Implicit in his discussion is the need to ensure that DLs continue to fulfill this role.  His chapter illustrates the uses of social theory and his argument that that sociological conceptualization of user communities and institutions is logically prior to the design and evaluation of technical systems.

The chapter by Star, Bowker, and Neuman (Chapter 10)n is concerned with how, in the design of digital libraries which serve large numbers of people, concepts traditionally seen as individual or psychological scale up in practice.  Specifically, they ask how scaling up affects transparency, which they argue is achieved at larger levels of scale through “the convergence of knowledge and resources across groups of users.”   They explore convergence in three examples at individual, community and infrastructure scales.  The first case examines how becoming a member of a profession makes acquiring information easy.   The second shows a professional community, nursing, aligning its codification and accounting procedures with those of other strategically important groups.  Finally, they describe a large-scale information infrastructure serving heterogeneous communities, the International Classification of Diseases.  With increasing scale, they find that transparency “becomes more subject to contention arising from the heterogeneity of the participating social worlds” but, once achieved, it acquires coercive power. 

Van House (Chapter 11) concerned with understanding the situated, distributed, and social processes of knowledge work She describes DLs as not only supporting users’ knowledge work, but as loci of knowledge work.  She claims that the DL “challenges existing practices of knowledge work, the boundaries of knowledge communities, and practices of trust and credibility, all of which are central to the creation and use of knowledge.” Drawing on several areas of social theory and an empirical study of data sharing in two environmental science fields, she argues that the ease with which DLs cross the boundaries of knowledge communities “highlights critical issues of trust and credibility in the networked world.”

Spasser (Chapter 12) makes a strong argument for applying social realist theory as an evaluation framework for DLs.  He examines the assembly and vetting of DL content in the Flora of North America, which he calls “one of the country’s largest scientific collaborations,” in the context of complex organizational issues.  He utilizes his social realist framework to identify several sets of contradictions within the project. 

To Whom Does This Matter?

We envision this book as speaking to three broad and overlapping groups: people whose major concern is with information technology (including but not limited to the design, management, and evaluation of digital libraries); those concerned with information artifacts and infrastructure (documents, classification systems, collections, and libraries, traditional and digital); and those whose primary interest is the creation and use of information and knowledge.

For digital library researchers, implementers, managers, evaluators, or funders, our goal is not to provide recipes for building and evaluating DLs, but to challenge readers to broaden their understanding of DLs, and question their assumptions about the relationships among technology, information, practices, and people.  These chapters do not merely report on how others have built and evaluated DLs.  They ask questions that have no simple answers but that must be an ongoing part of the process of creating and assessing DLs.    

This book is aimed also at people who are concerned with trends in digital information. Currently there is much discussion about new digital genres and the future of traditional media, including books, newspapers, and scholarly journals. New economic and technical models are being discussed and tested, including models that capitalize on the ability to track, control, charge for, and limit uses of digital materials that were uncontrollable in a paper environment. Computing and telecommunications make it possible to share, modify, and re‑use information that was local in the non‑digital world.  Much of what we have to say about digital libraries also applies to such areas as knowledge management, as well as less-readily-classified emerging applications areas.  We cannot fully anticipate the effects of current choices.  Our message is one of respect for the power and effectiveness of existing networks of people, technology, and practices, and curiosity about them and their possible successors.

We hope that this book is also of interest to people concerned with broader issues of information, knowledge, work, and social practice. It is our contention that changes in information technology highlight taken‑for‑granted practices and understandings, making the invisible visible, de-naturalizing what has been naturalized, threatening to undermine what have been long‑standing relationships. Information technology offers new ways of doing what we have been doing and also offers possibilities for new activity and understanding. 

Conclusion 

The authors of these chapters began with the questions: How do we evaluate DLs? How do we understand them so that we can build better DLs?  But our shared orientation goes far beyond this.  Instead we ask: How do DLs make a difference in people’s lives? How do DLs support (or undermine) our collective efforts to record, know, understand, and order our world and experiences? What can studying DLs tell us about information and knowledge, and about processes of cognitive and social order? 

Although many of these chapters end with guidelines or suggestions of some sort, perhaps their greatest contribution is to raise questions and concerns.  As a group, the authors and editors challenge readers to think differently about DLs and about information technology more generally, and to engage in conversations among users and designers, social scientists, and technologists. 

One implication of the discussion in this book is that the relationships among knowledge, technology, and people are dynamic and so needs assessment, design, and evaluation must be equally dynamic. Agre (Chapter 9) says: “Experience with these appropriations [of technology by users] helps to shape new generations of technology, which are appropriated in turn. These appropriations are famously unpredictable.” DL design must be open to continual uncertainty and change. Dynamic evaluation is, as Marchionini, Plaisant, and Komlodi (Chapter 6) remind us, “process‑oriented and iterative rather than product‑oriented and summative.”

We also hope that these chapters demonstrate the usefulness of seeing DLs as sociotechnical systems, of considering the mutual constitution of work, technology, communities, and identity. We hope they endorse the value of such concepts as transparency, scale, place and boundaries in understanding DLs. And we intend to demonstrate the utility of looking to a broad range of social theory for analytical bases for understandings DLs. 

Another implication is the need for multiple methods for needs assessment and evaluation, with particular attention to naturalistic inquiry. The sociotechnical system that we call a DL is complex, situated, and unique, so a variety of methods are needed to afford a diversity of evaluative information.

Most of all, we hope that this book prompts discussions among social scientists, technologists, librarians, users, researchers, and professionals engaged with DLs.  Those who come to this book looking for axioms, heuristics, or principles of DL design will be disappointed. The reasons we don’t include such guidelines are pragmatic.  Digital libraries, and socially‑informed DL research, are both relatively new. To our knowledge, the research represented in this book presents a significant slice of what has been done. Second, and on a practical level, sweeping pronouncements are not justified. Axioms may be useful under certain limited circumstances, but they are generally incompatible with a situated approach to social research.

This brings us back once again to digital libraries as sociotechnical systems, as much more than technology, contents, and functionality. As Haraway (1997, p. 126) says:

The computer is a trope, a part‑for‑whole figure, for a world of actors and actants, and not a Thing Acting Alone. “Computers” cause nothing, but the human and non-human hybrids troped by the figure of the information machine remake the world. 


So, too, the digital library causes nothing-but stands for a network of people, practices, artifacts, information, and technology that may remake at least parts of our world.
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