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Preface

Demystifying eResearch: A Primer for Librarians, as captured in the subtitle, is intended as a start-up guide to eResearch and how eResearch pertains to the library community. Technical descriptions of the software and computing technologies related to eResearch are outside of the scope of this book (there are many specialized works that address this task). Nor does this book offer a comprehensive view of eResearch. Instead, the book takes the broadest possible approach to the complex topic of eResearch by surveying its core themes and concepts and clarifying key points of tension that surround it in easy-to-read and simple language. It provides the reader who has little or no experience in the area of eResearch with a clear understanding of what eResearch is, how it impacts a library’s mission, services, and collections, and how librarians can contribute to eResearch activities at their parent institutions and other research communities. Key terms are defined and explained. Relevant library initiatives and best practices are described. Essential resources and readings are suggested. The book also identifies requisite skills and emerging work requirements and recommends training and professional development opportunities for those librarians who might be expected to repurpose themselves or expand upon their existing competencies to meet the challenges of working in the eResearch environment. This combination of conceptual overview of eResearch coupled with a description of specific resources and real-world examples of eResearch activities within the library community is designed to quickly increase the reader’s level of competence with regard to eResearch and their awareness of the current state of eResearch librarianship.

The book is intended for both novice and experienced librarians who have an interest in expanding their understanding of eResearch and how it impacts the libraries where they work. Although its primary audience is librarians and information professionals, this book can also serve as a useful reference resource for anyone else who is interested in eResearch or whose work involves answering questions about eResearch. It can also be used to support introductory graduate courses in the research process, eScience, research data management, scholarly communication, and collaboration, and digital curation.
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Introduction

The practice of eResearch is rapidly being adopted in many disciplines, from the sciences to the humanities. It has diverse characteristics, operates in different contexts, and is becoming increasingly distributed across multidisciplinary and multi-institutional research collaboration efforts. Even though at least some knowledge of eResearch is becoming an expected area of competency for librarians, eResearch librarianship is still a relatively new and not yet well-defined field. While most librarians may be familiar with the terms eResearch and eScience (which are sometimes used interchangeably for the same concept), they are not always familiar with the concepts themselves and thus might find them intimidating. This book aspires to offer a strong, yet accessible, overview of the eResearch concept and how it pertains to libraries and library services.

The book has two parts, which are further divided into chapters. Each chapter introduces a new topic, includes key term definitions, explains core ideas, offers specific examples of relevant resources, and, when appropriate, provides a historical overview of the topic. Endnotes and a list of suggested resources on the topic are included at the close of each chapter. The book concludes with a glossary and a subject index.

Part I offers an overview of eResearch by defining and explaining:


	Key terms and concepts such as the difference between eResearch and traditional research practices

	Research data and characteristics and types of research data

	Research data formats and naming conventions

	Research data documentation and metadata

	Data management and preservation

	Data management planseResearch-enabling technologies such as Grid computing, the Internet, cloud computing, visualization, the Social Web, and Virtual Research Environments

	Internet-based tools for scholarly communication; exploration of new publishing models and peer-review processes; and dissemination and preservation of research results and discoveries

	Researchers’ attitudes toward technologyeResearch practices across various disciplines



Although computational tools and research methodologies for conducting eResearch were initially used in science domains, these tools and methodologies are beginning to support data-intensive research across all other disciplines as well. Part I bridges the concept of eResearch to other fields, including the social sciences, the arts, and the humanities, and explores the growing interdisciplinary nature of current research practices.

As the research process becomes more computerized and increasingly distributed across larger-scale, multidisciplinary, and multi-institutional collaborations, eResearch support is becoming a key component of many libraries’ services and collections. This presents a paradigm shift for libraries on many levels and requires new strategies for research support and significant development of library infrastructure. Part II discusses how eResearch affects nearly every aspect of the library’s functions, collections, and services and how it impacts the library’s mission. Part II also describes how libraries can be positioned to work more effectively in an eResearch environment and suggests potential eResearch activity areas such as assistance with data management plans, data curation, teaching good data practices to researchers, and providing research consultations on authorship and copyright. Even though many librarians already have applicable skills to work effectively in the eResearch environment, at least some additional training is essential to apply their traditional knowledge and strengths in new ways to competently work with eResearchers. Part II identifies the needed skills and competencies for librarians who are working, or planning on working, with eResearchers; explores the opportunities for them to acquire any additional skills and knowledge they need to perform their role in support of eResearch; and suggests training and professional development opportunities that would qualify librarians to better address the unique challenges of managing data. Part II also describes prominent eResearch initiatives and programs such as those taking place at the Massachusetts Institute of Technology (MIT), Cornell University, Purdue University, and Johns Hopkins University as well as those taking place at smaller institutions.

Even though the material in each chapter can stand on its own with minimal context from the other chapters, readers without the background knowledge of eResearch are recommended to read this book in a linear fashion, chapter by chapter. Alternatively, readers with specialized areas of interest might choose to go directly to a specific chapter that interests them.
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eResearch Defined and Explained
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What Is eResearch?

eRESEARCH VERSUS TRADITIONAL RESEARCH: DIFFERENCES AND SIMILARITIES

The ultimate purpose of research, including eResearch, is the creation and dissemination of new knowledge. In the process of creating this new knowledge, researchers often find themselves looking for the same information, or data, again and again (i.e., “re-searching”) and then interpreting this information in their attempt to answer a specific question or to solve a specific problem. Research findings are then shared with other researchers and the public through formal and informal methods of scholarly communication, and they become the foundation for further advancements in research that contribute to new knowledge for the benefit of mankind.

The difference between traditional research and eResearch lies not in what is happening, but rather in how the research is conducted, communicated, and preserved. While many traditional research activities take place in a laboratory setting (in the sciences), or during interpersonal communication (in the social sciences), or in an archive (in the humanities), eResearch activities, as the e-prefix suggests, take place in a Web-based environment.1 Information and computational technologies (among them, the Internet being the most widespread and influential) have transformed the way in which researchers collect, analyze, share, and preserve data, and how they conduct literature research, publish research results, communicate with the audience, and maintain formal and informal networks with their peers. These activities involve the use of novel tools and techniques and require on the part of the eResearcher a mastery of new knowledge and skills.

Although eResearch practice is often discipline and project dependent, a successful eResearch enterprise generally involves the following features that emphasize the collaborative, technology-based, multidisciplinary, and geographically distributed nature of eResearch:


	Computerization of the research process

	Development of virtual collaborative environments designed to facilitate research

	Creation of distant collaborations of individual researchers or research teams, often international and interdisciplinary in scope

	Scholarly communication among geographically distributed researchers enabled through Web-based formal and informal communication tools



eResearch, however, neither replaces traditional research nor competes with it. Even though it fundamentally alters the ways in which researchers carry out their work, communicate, share, and preserve discoveries that result from their research, the task of eResearch is to support and enhance the research process and contribute to its ultimate goal, which is the creation of new knowledge.

eRESEARCH: DEFINITION

Providing a single authoritative definition of eResearch is a challenging task. There is little agreement in the literature on exactly what eResearch means. These definitions depend upon the context in which the term is used as well as upon an individual author’s perspective on what eResearch is and what it is not. Some definitions of eResearch emphasize the ultimate impact of advanced information technology on the research process as a major characteristic of eResearch; some focus on an expected outcome of the research process (faster, better, cheaper); and some are tied to a particular discipline or project that have and use discipline-specific language around the subject. To confuse matters further, the terms eResearch and eScience are sometimes used interchangeably for the same concept. There are also other synonyms of eResearch used in published literature, such as cyberinfrastructure, cyberscience, cyberscholarship, e-scholarship, e-infrastructure, electronic research, digital scholarship, and “computer supported cooperative science” (Jirotka, Lee, and Olson 2013). Furthermore, there is no consensus on how the term should be spelled: e-Research, e-research, eresearch, and eResearch.

Appelbe and Bannon (2007) argue that a definitive meaning of eResearch is impossible and, instead, that there are “useful characteristics of eResearch projects that can distinguish the degree to which a particular project might be promoted as eResearch” (Appelbe and Bannon 2007, 83). They also argue that eResearch is characterized not as much by the use of information technology in the research process but rather by researchers’ reliance on information technology, such as hardware, software, networks, and human resources.

In his last talk to the Computer Science and Telecommunications Board on January 11, 2007, Jim Gray, a distinguished American computer scientist and Turing Award winner, described eScience as a “transformed scientific method.” He called it “the fourth paradigm” and “a fourth branch of science” (the first three branches are theoretical, experimental, and computational sciences) that unifies theory, experiment, and simulation. He argued that eScience is a data-intensive science (as opposed to the experimental, theoretical, and computational scientific paradigms) and a new way of doing research that requires a new model for conducting scientific inquiry (Gray 2009).2

Although the definition of eResearch is still a matter of some debate, the underlying theme in all these definitions is the collaborative, data-driven, networked nature of the research practice. Common to all definitions is the notion that eResearch refers to the use of information and computing technologies such as the Grid computing, the Internet, cloud computing, visualization software, and scholarly communication and collaboration online tools that support every aspect of the research process.

A unifying definition of eResearch as a profound change

eRESEARCH VERSUS eSCIENCE
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