Documenting the Conversation:
A Systematic Review of Library
Discovery Layers

Jenny S. Bossaller and Heather Moulaison Sandy”

This article describes the results of a systematic review of peer-reviewed,
published research articles about discovery layers, user-friendly interfaces
or systems that provide single-search box access to library content. Fo-
cusing on articles in LISTA published 2009—2013, a set of 80 articles was
coded for community of users, journal type, research method, and results.
The findings suggest sustained and potentially a converging professional
interest in discovery layers over time. They also demonstrate what has
not been studied, finding very little research about how discovery layers
affect public libraries or children.

Be ready to watch your organizational structure change. We found that our
traditional work silos are collapsing. Lines are blurring among public services,
technical services, and library systems librarians. We are considering a major
reorganization along work group lines and flattening the organization.

—Dee Baldwin, Michael Kucsak, and Alice Eng!

Introduction

Discovery layers, an overarching term used to describe user-friendly discovery
interfaces as well as full-blown discovery systems, have the potential to reshape
library work and use.? Discovery interfaces, also known as next-generation catalogs,
preceded discovery systems, providing user-friendly access to library holdings
through single-search box interfaces and faceted navigation.® Discovery interfaces
can provide “visually rich displays, virtual shelf browsing, a spell-check function,
auto-completion options, and search-term suggestions, as well as social features
that encourage patron participation, such as tagging, ranking, and reviews.”* Taking
the idea of discovery one step further, discovery systems are highly interconnected
systems that sit on top of and seamlessly bring together the results from disparate
library databases such as the library catalog, electronic article databases, and e-book
packages.’ Discovery systems were developed in 2009, essentially uniting the user-
friendliness of discovery interfaces with the functionality of multidatabase search
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offered through federated search, simplifying search of library materials through
the addition of a central index.®

The current research project examines how library professionals are studying
discovery (that is to say, especially the dawn of discovery systems, but also relevant
discovery interfaces such as BiblioCommons) in the scholarly literature, and how
they are communicating about them. In so doing, we explore the notion of discovery
layers as change agents with the potential to unite librarians (and departments) from
disparate parts of the library as their work converges through the evidence provided
in the library literature. We examine notions of librarywide unity using the concept
of convergence.

What does convergence mean? For the purposes of this paper, we explore how
library department activities and interests (or intralibrary convergence) may be merg-
ing. Extra-institutional convergence as a result of technology, especially of libraries,
archives, and museums, has been widely discussed” and is tangentially related, but
out of the scope of this research project. The current study, instead, focuses on a
recent technological advancement, discovery, and the conversation surrounding its
now ubiquitous use in libraries. Convergence in this context is more closely aligned
with research about how communication technologies have changed organizations
and their internal structures.

Librarians work within an information ecosystem that is increasingly technological
in structure, serving to unite the library’s departments and its employees. Christopher
Barth explains: “Organizations that have ‘completed’ the merged process are called
‘merged’ library and technology organizations...technology has become increas-
ingly embedded and integrated, and information support will become more and more
technology-based.”® Jennifer Trant focuses on how the digital collections that memory
institutions like libraries create and maintain (or curate) served to merge both institu-
tions and people working in various departments of the individual institutions.’ Library
technology thus provides a means and an impetus for cooperation between personnel in
otherwise unrelated, highly specialized departments (such as circulation, cataloging, or
serials departments, and the like) so that the library can better meet its users’ needs. In
this view of convergence, technological (or backroom) concerns become front-of-house
or public services concerns, and vice versa. An example of this might be new branches
of librarianship that combine technology support with customer service. Librarians with
job titles such as User Experience Librarians are concerned with all aspects (technologi-
cal and otherwise) of the library users’ experience, and Emerging Technologies Librarians
focus on integrating new web-based technologies into the library. Because discovery
layers change the search experience for librarians and library users, the technology itself
becomes an object of inquiry, knitting together departmental concerns and requiring, in
some cases, a unified library response to be communicated in the generalist literature.

The current study looks specifically at a set of published, peer-reviewed research
papers about discovery layers with the intention of exploring the conversations in this
area that has the potential to concern all librarians. The Library, Information Science &
Technology Abstracts (LISTA) database was queried using search terms relating to dis-
covery layers (see appendix B for a complete list of search terms). All published research
articles that met established criteria for inclusion in the study were analyzed according to:

® The type of user community being studied (for instance, users in academic,
public, and other environments)

* The kind of journal in which the article was being published or the journal’s
primary audience (such as academic librarianship, management, medical,
cataloging, reference)

¢ The method (like usability testing, survey, log analysis)
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®  The nature of the results and discussion (for example, selection/implementa-
tion, indexing and metadata, theory, library instruction, workflow changes,
branding/marketing).

The two researchers coded together the journals for their type. They separately
analyzed and coded the set of 80 research article that met the established criteria, then
reexamined the papers together to form a consensus regarding categorizations. The
codes were stored in Excel spreadsheets. Cross-tabulated analyses of the codes reveal
publication trends and trends between the variables as research on the technologies
matured.

Research Questions
Two research questions guided the current study:

RQ1: What is being communicated about library discovery in the scholarly literature,
and where is it being published?

RQ2: In what way, if at all, has departmental convergence in library operations (as
defined above) been evident in the evolution of the emerging scholarly literature on
discovery layers over time?

Hypotheses

H1: We hypothesize that, because of their impact on a number of library services,
discovery layers and especially discovery systems will become increasingly part of
the broader professional conversation over time.

Scholarly communication is a good indicator of institutional or professional concern,
and the conversations about any new technology should evolve as the technology is
adopted. Librarianship as a whole is interested in research about new technologies that
have the potential to improve services or efficiency, and library departments will begin
to explore them as they become available in a way that aligns with their workflows.

H2: We hypothesize, based on a cursory scan of the recent discovery layers literature,
that most research about discovery layers will focus on academic libraries.

Our H2 is supported by the literature. In 1993, Connie Van Fleet and Joan Durrance
found that most LIS research is done in academic settings, primarily because public
librarians have little time to devote to research, and few incentives to publish it.1* The
predominance of peer-reviewed research articles about academic library concerns is
problematic; if librarianship (and library product development) is to be informed by
evidence, public library patrons and other users outside academia should be studied
as well. The wider population (including, for instance, older adults and children)
likely has different needs from academic library patrons. Anecdotally, a number of
public libraries were moving to adopt discovery layers during the period covered by
this review. The primary public library discovery system product is a social discov-
ery interface, (BiblioCommons), which is different from discovery systems used in
academic libraries.!

Review of the Literature

We begin with a discussion of scholarly communications and practice because it
helps frame our research method: the systematic review. Most systematic reviews are
limited to peer-reviewed articles, which was a limitation to which we adhered. Next,
we discuss literature on discovery layers, then literature about library operations and
convergence. Finally, we return to the systematic review as a method, which segues
to the method section. The literature review, thus, provides an overview of literature
on research, communication, discovery layers, library operations, and a method of study;,
the systematic review.
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Scholarly Communications and Practice

There are various motivations for writing about research, but we will start with the
premise that research begins with a sense of curiosity.”? The result of the research,
though, might take a variety of forms. It might be published as a research article in a
scholarly journal, as a white paper, presented at a conference, or circulated internally.
The motivation for people who go to the trouble to publish in scholarly journals is likely
different from people who simply want to discuss what they found with colleagues,
or to make a managerial decision.”® Scholarly journals require the author to concep-
tualize and frame the research appropriately, whether it be a review of the literature
or a more qualitative or quantitative method, then to work through an often arduous
peer-review process. People who publish in peer-reviewed journals probably have an
external motivation, such as tenure requirements.'*

The peer-review process, especially in high-impact journals, is arduous, but it also
helps get the research out to a wider audience.” The audience that the research will
find, though, is determined, to some degree, by where it is published or presented. For
example, publication requirements for various periodicals also differ; in some journals
there is no requirement for a review of the literature, especially if the research is done
within one’s own library; but, in other journals, such an approach is unacceptable.
Journals have aims and scope, which help the editors identify appropriate reviewers
and which also help the editor anticipate the interests of the primary readers.

Within any profession, readership will be defined by the scope of the journal in
question. In libraries, we identify two main ways for journals to address their read-
ers: either based on the kind of library in which a reader works or where the research
takes place, or based on the kind of work that is done—for instance, by department.
In librarianship, each of the specialized subfields have journals dedicated to special
professional concerns (such as administration, cataloging, or reference). There is also
some division among readership according to the type of library (such as academic,
public, law, or medicine). In that vein, readers of College & Research Libraries will likely
be different from readers of Public Libraries. While some articles will be shared and
read widely, much of the knowledge shared among librarians is written for, and read
by, particular groups, such as reference or user services, technical services, or systems
or in specific kinds of library environments.

While there are many academic journals devoted to library concerns, we do know
that there is much less being published about public libraries. Julie Hersberger and
Christopher Demas studied public librarians’ publication trends in peer-reviewed
journals, finding that only 7 percent of peer-reviewed articles published between
1996 and 2000 were oriented toward public libraries.”” While public librarians might
benefit from some findings in academic-oriented journals, most is probably of little
interest. Van Fleet and Durrance found that public librarians want to read research
that is applicable to their own situations or context.'® Regardless of why it occurs,
the publication bias does present a problem for evidence-based decision making in
public libraries.

While scholarly communication is often thought of in terms of silos (like public
services, technical services, or systems as described above), the subject of this study,
discovery layers, actually and ironically challenges the siloed nature of informa-
tion seeking among librarians and other library-based practitioners. In theory, the
discovery system might help librarians to search outside their silo to gain a global
overview of the problems and opportunities. Furthermore, various self-archiving
options (such as sharing articles on their own websites or using social media such
as ResearchGate or Academia.edu) and institutional repositories make gray litera-
ture and peer-reviewed papers equally discoverable for people seeking information
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through Google Scholar.” There is still a question of quality control, though, offered
by the peer-review process that cannot be overlooked. That is a motivation for li-
brarians to use, teach about, and improve discovery systems as part of the formal,
scholarly conversation.

Why is peer-reviewed literature so important? Stevan Harnad, who has since pub-
lished numerous manuscripts that promote open access, wrote in 1999: “Peer review is
a quality-control and certification (QC/C) filter necessitated by the vast scale of learned
research today. Without it, no one would know where to start reading in the welter of
new work reported every day, nor what was worth reading, and believing, and trying
to build one’s own further research upon.”? The peer-review process still gives some
assurance of quality control. Therefore, there is a very good reason to publish one’s
research in peer-reviewed journals: it is a vetting process that offers some assurance
of quality to the reader.

Discovery Layers in Libraries: An Overview

Marshall Breeding has outlined the necessary terminology for describing discovery
interfaces and discovery systems, effectively giving librarians a lingua franca for their
discussions. According to Breeding, discovery interfaces “emerged to provide a more
modern replacement to online public access catalog (OPAC) modules of integrated
library systems (ILS).”?! Discovery interfaces function effectively as user-friendly
next-generation catalog interfaces and include products such as BiblioCommons’s
BiblioCore (commonly referred to by the company name BiblioCommons), Ex Libris’s
Primo, and ProQuest’s AquaBrowser. Open-source discovery interfaces include VuFind
and Blacklight. Likewise, Breeding’s definition of discovery systems is the one that we
adopt in the current research project: a product with a central index uniting disparate
library databases, using a single search box, providing relevancy ranking and faceted
narrowing of results.”? Examples of discovery systems include Ex Libris’s Primo and
Primo Central, EBSCO Discovery Service from EBSCO Information Services, and
ProQuest’s Summon.?

Discovery in libraries has undergone rapid change since the advent of the first feder-
ated systems in the early 2000s when library databases were first queried simultane-
ously in real time, though the process was slow and was fraught overall. Discovery
systems improved on the notion of federated search and discovery layers by creating
a central index from all relevant databases and providing results, generally with rel-
evancy ranking, and faceted navigation for narrowing results.?* Discovery interfaces
like BiblioCommons as well as the more sophisticated discovery systems allow users
to query library-supplied MARC data in a way that is more intuitive and less cumber-
some, with discovery systems including results from other siloed electronic resources
in the results. In all the discovery platforms available, visualizations and facets allow
users to control their results as never before. Single-search box discovery layers also
return results in ways that can be easily understood and evaluated by users.”

As discovery layers gained traction in libraries and turned to a professional inter-
est in the nascent discovery systems, librarians and researchers began studying the
various elements involved in selecting, deploying, evaluating, and adjusting to these
new systems. Because of their complexity, discovery layers became a focus of study for
systems librarians who were implementing them, technical services librarians who were
creating and overseeing the library data loaded into them, and user-services librarians
tasked with making sense of the results and teaching the interfaces. Beyond the tradi-
tional areas of specialization, though, librarians had to come together to explore the
data and metadata in these systems. This is because discovery system content supply
chains were prone to providing resources and metadata of inconsistent quality (that is
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to say, incomplete, with metadata not properly synchronized to library holdings data,
and in multiple formats®). The discovery layers themselves needed to be evaluated,
and the usability of the systems explored and documented. Reviews of the literature
from 2012% and 2013* show that not only were different kinds of problems being
researched and discussed, but that different communities of librarians with different
professional perspectives were contributing to the conversation. One thing that is
unclear from the literature, however, is if there are patterns demonstrating how these
different professional communities have been discussing discovery systems and the
users for whom these research projects are being undertaken.

Library Operations and Convergence

Discovery layers are complex technological systems that offer users new ways to
interact with search results and potentially with each other; they are therefore a kind
of communication device. There is a rich body of literature about how communication
tools lead to convergence. lansiti & Levien explain: “In networked industrial envi-
ronments like the computer industry, the performance of any organization is driven
in large part by the characteristics and structure of the network, which influence the
combined behavior of its many partners, competitors and customers. This makes an
enormous difference in both strategy and operations.”” Organizations that success-
fully implement complex technologies coordinate their efforts across departments.
As was explained above, there are many examples of how digital technologies lead
to convergence.

However, libraries still require extensive specialization. This need manifests itself in
the different task-based departments, such as public or user services, technical services,
systems, or digital services. Although these departments and others—including access
services and serials—may be hierarchically situated depending on a library’s size,
mission, or even budget, certain general tasks need to be accomplished in libraries.
Because these tasks may be incredibly specialized, it makes sense to employ librarians
with the necessary skills for their increasingly focused tasks.*

In an effort to capitalize on strengths in different areas of the library, Ruth Makinen
recommended to reference services that they staff the reference desk with members of
technical services.* As recently as 2014, Teressa Keenan reminded reference services
staff of the importance of understanding and even of being cross-trained in work done
in cataloging.* The concept of “cross-training” illustrates that a library is a system in
which each part of the library benefits from all members understanding the whole.
Margaret Bing summed up the situation best, perhaps, when she wrote: “This growing
dichotomy of public service vs. technical service is a very disturbing element pervad-
ing libraries. The truth is that there is no division between reference and cataloging in
terms of public service. You need both to keep your library functioning as a library.”*

According to Robert Steuart and Barbara Moran, the push toward convergence
or for a holistic understanding of the library as a single unit (or system) satisfying a
mission and providing information to a community of users has been studied since
computers first came into libraries. They explain that technology has been changing
staff roles for years, though the inertia inherent in library bureaucracies does tend to
decelerate change. More specifically relevant to our question, Ping Fu and Moira
Fitzgerald studied the effects of ILSs on library systems and technical services staff-
ing models, and especially in how systems work blends workflows between technical
and user services.®

Despite evidence of convergence, we believe that librarians continue to focus their
research initiatives and publishing on work that will be understood by and will be
of direct benefit 1) to other librarians with similar job duties or workflows, or 2) to a
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much broader, generalist readership in their kind of library (academic, public, school,
or other). Scholarly communications, and especially the changes in libraries caused
by shifting job duties and descriptions around digital initiatives, support this asser-
tion.* Although librarians may appreciate the work of others in the library and may
be working toward convergence, there is still a division of interests and approaches to
scholarly topics such as the adoption of discovery technologies in libraries. We propose
that an examination of publications about discovery layers will show how the technol-
ogy has enabled, changed, or broken down professional library departmental siloes.

Systematic Review as Method

The literature of library and information science is replete with primary studies con-
ducted in individual libraries, often about the same phenomenon. There are distinctions
between the studies, though; each library presents a unique set of circumstances that
will inevitably impact the results of the study. The goal of a systematic review is to
gather all relevant studies of a phenomenon and then evaluate, analyze, interpret, and
present the methods and results of the review.” This aggregation might find statistical
strength of, for instance, an intervention or procedure.

Harris Cooper and Larry V. Hedges provide an overview of the development of
the systematic review and the more statically focused meta-analysis, and the most
important developments are summarized below.* Cooper and Hedges write that
the overarching research synthesis was defined as a scientific method in 1971 when
Kenneth Feldman defined a process for the systematic review as one of “sampling
topics and studies, developing a scheme for indexing and coding material, integrat-
ing the studies, and writing the report.”* As the systematic review developed as a
method, it was found to be useful in eliminating chance and contradictions in studies
as well as adding objectivity. In 1976 the term “meta-analysis” was coined; it goes a
step beyond research synthesis by combining the data from the studies in systematic
review. Behavioral scientists adopted this method to compare both quantitative and
qualitative data in the late 1970s. In the early 1980s, standard procedures for research
synthesis and meta-analysis were defined in widely used research method books.

Systematic reviews have been used across many scientific domains in both social/
psychological research and medical research. The focus of a synthesis of existing lit-
erature is defined by its purpose or research question, which might be about methods,
theories, or perspective, for instance. Systematic reviews have been used in LIS, though
not extensively. Jianhua Xu, Qi Kang, and Zhiqiang Song find, however, that their use
in LIS is on the rise; prior to 2003, they found no examples of systematic reviews in LIS
literature. Between 2003 and 2009, they find 20 systematic reviews in English-language
publications in LIS, and from 2010 to 2013, there were already 10.%

Systematic reviews can be applied to a number of different LIS questions. For
example, Julie Hersberger and Christopher Demas used the method to uncover
frequency of publication, author profiles, subject, and methodology of research on
public libraries.*! Lynn Sillipigni Connaway and Timothy J. Dickey used this method
to identify overlapping and contradictory findings from twelve user information-seek-
ing studies.” Xu, Kang, and Song reiterate the importance of the method for librarians
seeking “to base their decision-making on the best available research, [as] systematic
reviews provide a useful method to gather all relevant data on a specific topic and to
synthesize the results in a manageable report, which is useful for librarians who seek
evidence for their practices.”* As Connaway and Dickey say, their systematic review
is not a “definitive work” on an issue, but rather a “synthesized document to make
it easier for information professionals to better understand” the phenomenon under
study.* In short, this study is not a meta-analysis; it is a systematic review, which is
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appropriate because we are not looking at medical interventions or procedures, but
for patterns. On the other hand, it is different from a literature review because of the
systematic nature of literature selection and coding.

Method

The goal of systematic reviews of literature is to uncover “the studies of a phenom-
enon, and then evaluate, analyze, interpret, and present the methods and results of
the review.”* This review serves to examine the methods, theories, and perspectives
of researchers to provide a synthesis of communication about the phenomenon.

The stages outlined in Cooper’s revised method provides the basis for this project:*
1. Define the Problem*

This research sought to discover the nature of communication (specifically published,
scholarly studies) about discovery layers:

*  Whois talking about them, and who are the authors speaking to? What profes-

sional communities and boundaries are discernible in the literature?

e How did communication change during the earliest years of the technology’s
introduction? Discovery layers are an evolutionary development, with 2009, the
year of the release of commercial discovery systems, as a watershed year. Many
libraries began to adopt the systems or to compare them to discovery interfaces,
and they became a subject of wide inquiry. The years of this study cover 2009
to 2013: the first five years of widespread adoption of discovery systems.

¢  What methods and results are being reported? By investigating how librarians
were researching the systems, we can trace the evolutionary development, as
well as the impact on, and acceptance in, the field across different departments
in the library (such as technical services, systems, and user services).

2. Collect the Research Evidence®

The researchers searched the LISTA database for peer-reviewed articles using a set of
search terms (see appendix B) that adequately allowed for research articles address-
ing the hypotheses to be collected; names of individual discovery platforms such as
BiblioCommons were included in the search terms. Search operators such as quotation
marks around phrases and the asterisks along with Boolean operators were used to
capture the most comprehensive and accurate group of articles. LISTA returns results
in which the search terms appear in the full text of the article.*

Slightly more than 350 articles were pulled from the LISTA database using the
search terms that appear in appendix B. Articles were then reviewed individually for
possible inclusion based on the following criteria that lend themselves well to this kind
of timely systematic review:

* Published between 2009 and 2013

*  Explicitly about discovery layers (in other words, discovery systems, but also
discovery interfaces)

®  Peer-reviewed research articles
o0 Include a review of the literature and contain at least five references
o Span a length of more than five standard pages

Not all publications in scholarly journals are part of the scholarly conversation that
lend themselves to this kind of systematic review; as a result, columns, reports, and key-
notes were excluded from the study because they did not meet the criteria established
above. Ultimately, 80 articles that met the above criteria were retained for analysis.

3. Evaluate the Correspondence between Methods and Implementation of Studies
and the Desired Synthesis Inferences®

Preliminary categories for each of the variables were established (community of us-
ers, journal type, research method, and results/discussion). The two researchers read



610 College & Research Libraries July 2017

each article and coded each article separately, periodically meeting to discuss whether
codes should be added or whether code definitions needed clarification. Several codes
were added during the coding process. The researchers then reread the articles and
used an iterative process to confirm agreement on all codes.

The information about the articles was coded using the following categories:

1) About the article:

o The user community or type of library studied in the individual article
(in cases where the article was theoretical or applied to mixed audiences,
that was coded) ;

0 The research method (such as case study, survey, usability, theoretical,
and other methods);

o The nature of the results (such as reporting/discussing results pertaining
to implementation, indexing, instruction, and so on).

2) About the journal in which the article was published:

o The kind or type of journal (such as technology-oriented, reference, cata-
loging, or other), taking into consideration the kinds of topics generally
addressed, the composition of its editorial board, and other considerations.

For both type of journal and user community, only one code was recorded per article.
For methods and results, as many codes as applicable were recorded.”
3. Analyze (Integrate the Evidence from Individual Studies)*
Data codes were analyzed using Microsoft Excel. Each of the coded variables was
analyzed according to the date of publication of the article to assess trends over time.
Additional analysis sought relationships between user communities, journal types,
research methods, and the nature of the results.
4. Interpret the Cumulative Evidence®
The analysis sought to explore trends in the scholarly conversation over time: what
was being studied, by whom, and when certain types of articles were being published.
5. Present the Synthesis Methods and Results*
In the current article, the method is followed by the results and an explanation of the
limitations of the study and a discussion. The final section is composed of conclusions
and recommendations.

Results

What Types of Communities Are Being Studied?

This systematic review found that users or patrons of academic libraries or special
libraries associated with higher education (such as medical librarians or law librar-
ians in universities) are the primary communities being studied in the discussion of
discovery. Additionally, we know little, from the peer-reviewed literature, about how

TABLE 1
Community Type Being Studied, by Year
Date | Academic or Academic | Public Children Other/ Total
and Special (% for (% for (% for Mixed (% Articles
Year) Year) Year) for Year) per Year
2009 80 (8) 0 (0) 0 (0) 20 (2) 10
2010 80 (4) 0 (0) 0 (0) 20 (1) 5
2011 91 (10) 0 (0) 0 (0) 9(1) 11
2012 90 (35) 3(D) 0 (0) 8(3) 39
2013 87 (13) 0 (0) 0 (0) 13 (2) 15
Total 88 (70) (1) 0 (0) 11(9) 80




discovery layers are affecting public libraries
and their patrons. Only one of the 80 articles,
published in 2012, addressed only public
libraries and patrons. None of the articles
addressed children as users in any capacity.
Table 1 shows the breakdown of community
types of peer-reviewed research articles on
discovery layers, by year. “Other or Mixed”
means that the article either did not specify
for a community, was for multiple groups
(academic and public), or did not employ a
methodology that focused on a specific library
environment. Thus, H2 (that most research
will be about the concerns of academic librar-
ians) was found to be true.

Where Is It Being Published?

Given the discussion of scholarly communica-
tion above, we evaluated the journals in which
articles were being published to understand
which groups had a scholarly interest in dis-
covery and also as a way of inferring possible
readership. The journals were evaluated sepa-
rately for the kind of research they published.
The types of journals in which research was
published evolved over the time period of the
study. Table 2 shows the change over time as
well as the total number of articles in each
kind of journal, and table 3 shows how the
journals were coded. Although readership is
not restricted for different kinds of journals,
journals demonstrate what is of interest to a
targeted reader or kind of professional.

Some of the more interesting findings re-

garding publishing trends revealed in table
2 are:

e Systems librarians/technologists
showed the most sustained interest
in discovery.

e In 2009, six of the published articles
(60%) were published in systems li-
brarians’ journals.

e In 2012, 39 articles were published
that met our criteria—almost half of
all the articles published for the time
period under study. Of those, 20 (51%)
were published in academic library
journals, journals that are by defini-
tion somewhat generalist in nature
due to the broad range of professional
work in academic libraries; however,
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TABLE 3
Number of Articles Published in LIS Journals and Their Type of Journal

Journal Title Number | Journal Type

of Articles

Published
Australian Academic & Research Libraries 1 Academic
Cataloging & Classification Quarterly 1 Cataloging/technical services
Code4Lib 4 Systems/technologists
College & Research Libraries 2 Academic
College & Undergraduate Libraries 16 Academic
Communications in Information Literacy 1 Retference/public services
Evidence Based Library and Information Practice 1 General
Information Outlook 1 Other
Information Technology and Libraries 7 Other
Internet Reference Services Quarterly 2 Retference/public services
Journal of Access Services 1 Retference/public Services
Journal of Documentation 1 General
Journal of Electronic Resources in Medical 3 Medical
Libraries
Journal of Library & Information Services in 2 Academic
Distance Learning
Journal of Library Administration 4 Management
Journal of Library Metadata 1 Cataloging/technical Services
Journal of Web Librarianship 6 Systems/technologists
LIBER 1 General
Library Collections, Acquisitions, & Technical 1 Cataloging/technical Services
Services
Library Hi Tech 7 Systems/technologists
Library Management 1 Management
Library Trends 4 General
Medical Reference Services Quarterly 1 Medical
Music Reference Services Quarterly 1 Retference/public services
New Library World 2 General
New Review of Information Networking 1 Other
Partnership: the Canadian Journal of Library and 1 General
Information Practice and Research
Public Services Quarterly 1 Retference/public services
Reference & User Services Quarterly, 1 Retference/public services
Reference Services Review 1 Retference/public services
Singapore Journal of Library & Information 1 Management
Management
Technical Services Quarterly 1 Cataloging/technical services

The Serials Librarian

Other
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another seven (18%) were published in journals specifically for general pro-
fessional interest, together accounting for 69 percent of all scholarship on
discovery that year.
e There wereno articles published in cataloging or technical services journals until
2010, that article that was a theoretically oriented case study, and no articles
in reference or public services journals until 2011; this can be compared to 60
percent of articles in 2009 appearing in the systems or technologists journals.
A total of thirty-three journals published the 80 articles on the topic of discovery
layers during the time period under study. Most frequently, journals published one
article that met our criteria (63%; n=21). These journals ran the gamut, focusing on
articles for generalists, academic libraries, catalogers, information literacy librarians,
reference and public services librarians, management, and other kinds of specialized
librarianship. Only three journals published six or more articles on discovery layers
from 2009 to 2013: College & Undergraduate Libraries (n=16), Library Hi Tech (n=7), and
Journal of Web Librarianship (n=6); these journals were coded as Academic, Systems/Tech-
nologists, and Systems/Technologists respectively. Conspicuously missing are journals
relating to public librarianship and also to children’s librarianship or school libraries.

How Is the Phenomenon Being Studied (Methods)?

Methods employed in the articles were recorded, with as many methods being recorded
per article as applicable. Case studies of a single library environment, or methods that
called themselves case studies, were popular throughout the entire period of study
(65% of articles overall), frequently being combined with or supplemented by other
methods such as usability studies or surveys. At the same time, we can also see a shift
in research methods over the period of study. In 2009, the majority of studies were case
studies; many were completed with usability testing and demonstrate that technologists
were struggling to find a suitable implementation of the systems in their libraries. In
2010 there was a larger percentage of theoretical articles, as researchers were grappling
with the new, implemented systems and their place in librarianship. Log analyses and
surveys appeared in the literature that same year (2010), but reviews of the literature
did not appear until 2012. In 2012 the novelty of studying discovery layers, especially
discovery systems, seemed to peak, bringing with it an exceptional quantity and variety
of research as early adopters reflected on their implementation experiences. Often, these
reflections were in the form of a case study or a case study supplemented by another

TABLE 4
Methods Used, By Date (N=80)*

Date | Case | Usability | Survey | Theory | Comparison Log Lit Total

Study | (% for | (% for | (% for | (% for Year) | Analysis | Review | Articles

(% for | Year) Year) | Year) (% for | (% for per

Year) Year) Year) Year
2009 | 80 (8) 30 (3) 0(0) | 10(10) 0 (0) 0(0) 0(0) 10
2010 | 60 (3) 20 (1) 0(0) | 40(2) 40 (2) 20 (1) 0(0) 5
2011 | 55(6) 55 (6) 27(3) | 27(3) 9(1) 0(0) 0(0) 11
2012 | 62 (24) | 15(6) [26(10)| 21(8) 13 (5) 8(3) 8(3) 39
2013 | 73 (11) | 33(5) 27(4) | 0(0) 27 (4) 20 (3) 20 (3) 15
Total | 65(52) | 26(21) |21 (17)| 18 (14) 15 (12) 9(7) 8 (6)

*Note: articles could contain multiple types of methods
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method, and they looked to the future as well. See table 4 for a tabular representation
of the frequency of the methods used in the 80 articles under study. The emphasis on
usability is an indication of blending of interests across various departments.
Although table 4 clearly shows the change in the methods used, it does not demon-
strate visually the percentage each represents over the course of a given year. Figure 1
gives a graphical overview of the relative proportions of each method’s use in a year.

FIGURE 1
Research Methods by Year

Methods Used in Papers (N=80) by Year
(N.B. each paper may have more than one method)

70
60
50
40
30
20

10—

2009 2010 2011 2012 2013

m Comparison m Case Study wLit Review m Survey

m Theory Usability =~ mLog Analysis

What Are the Results of the Studies?
The results reported in the studies addressed a number of concerns that are prevalent
throughout the library; as with the methods codes, as many results codes as necessary
were applied, with many articles being coded for multiple results. Relevant discussions
were also coded. Results and/or discussions most frequently included substantive sec-
tions involving considerations for use and users (51%); implementation of the discovery
layer (46%) was the second most common topic addressed. Other technical topics in-
cluded system evaluation (23%) or describing issues with metadata and indexing (18%).
Specifically to addresses H1, the question of workflow was investigated more closely.
Workflow was addressed in 15 percent (n=12) of articles. Most of the articles discuss-
ing workflow focused on how implementation affected a single department, such as
cataloging, acquisitions, reference, or inter-library loan (ILL). However, two articles
discussed cross-departmental change: one focused on the newly introduced, common
web-based interface that is used across departments, which affected how reports are
run and holds are processed.® Another said that it changed their workflow because the
system actually was an impetus to rethink the library as a service instead of collections.*
Another prevalent topic of interest was information literacy and instruction (14%).
Instructional librarians rely on particular methods to teach users how to use databases
and the library catalog. Exchanging ideas with colleagues in the scholarly environ-
ment allows for communication with other instruction librarians and also systems or
technical services librarians who support the functioning of the systems and how to
enable and display the content. Discovery layers change the way that users (especially
undergraduate students) access library information, and understanding how that use
takes place benefits all librarians.
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Finally, a surprising finding was that discovery layers seem to impact the very
identity of the library. The implementation of a discovery layer often prompted or
coincided with a new web presence, and library marketing, another topic that could
be said to affect all librarians in some way, was discussed in 8 percent of the articles.

Table 5 summarizes the results presented in the articles analyzed.

TABLE 5
Summary of Results Reported (N=80)*

Users and/or Usability: Forty-one (51%) of the articles reported on any results interested in
the use and usability of the DL by any major stakeholder, including patrons and librarians.

Selection and Implementation: Thirty-seven (46%) of the articles were about the selection
or implementation of the system.

Evaluation: Eighteen (23%) of the articles reported on an evaluation of one or more systems.

Theory: Seventeen (20%) of the articles were theoretical in nature.

Metadata and Indexing: 14 (18%) of the articles discussed metadata and/or indexing
problems.

Workflow: Twelve (15%) of the articles included discussion of workflow.

Information literacy and teaching: Eleven (14%) of the articles were about information
literacy and teaching.

Branding and Marketing: Six (8%) of the articles were about marketing the library,
focusing on the new discovery system.

*Note: articles could contain multiple types of results.

Table 6 demonstrates evolution in the results/discussion of the articles over time,
with the interest moving from the specifics of selection and implementation, a topic
of interest to technologists and technically oriented librarians, to use and usability, a
topic of interest to a broad group of librarians, over the course of the study. In that
same vein, articles about indexing and metadata concerns were highest in 2009 (during
implementation), and marketing and instruction or information literacy were highest
in 2012 and 2013 respectively, when public services librarians were grappling with how
the systems affected their work. Again, these results seem to imply that the focus of
research on discovery layers has shifted over time from the very specific to the more
general, with the topic of discovery becoming progressively more interesting to an
increasingly broader group of information professionals working in academic libraries
over time in ways not limited by their own kind of professional work.

H1 was that discovery layers and systems will become part of the broader profes-
sional conversation over time, demonstrating a converging of professional interests.
We were able to demonstrate that this is at least anecdotally true, though not sta-
tistically true, given the limitations outlined below. Usability studies accounted for
51 percent of the publications, and usability is a broad concern that affects multiple
silos of the library. Some of the articles focusing on workflow stated that the systems
caused convergence. Changes discussed in user instruction happened because the
new technology was introduced, and participants found that public services librar-
ians needed to delve more deeply into metadata and indexing problems. In other
words, the current study provides fodder for discussion, with some of the articles
broaching the topic, even though there is no direct statistical proof of convergence
in light of the method.
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TABLE 6

80). Note: articles could contain multiple types of results
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Limitations

The limitations of this study are primarily
associated with its method. The method
itself introduces a certain amount of bias
because it only investigates research that
was designed for, and which underwent,
peer review and was reported in the
scholarly literature. Because of this, other
conversations (including those taking
place at conferences, within institutions,
on listservs, in webinars, and so forth)
are not included in the analysis, and
those might be the very studies that are
informing public librarians. Those might
offer significantly different views on the
systems from a variety of complementary
viewpoints.

An additional limitation associated
with the method involves the nature of
the results. Although the data collected
can be used to paint a tableau of the
scholarly conversation, the data itself is
not statistical in nature; instead, it is de-
scriptive. Statistical tests, including tests
for correlations, cannot be done using the
data collected in this study because the
research questions were not statistical.
The goal was not, for instance, to aggre-
gate results from multiple studies on the
same phenomena; it was an exploratory
study of communication about a central
phenomenon that has the potential for
wide impact across the library and its
users. Statistical limitations do not pre-
clude observations from being made or
assertions from being explored, but they
do limit their ability to be tested. Further
research is therefore recommended using
a different method, such as a document
analysis of organizations or job descrip-
tions.

Finally, in capturing the nature of
the scholarly conversation surrounding
discovery layers in libraries, this project
did not attempt to carry out any kind of
sentiment analysis on the way that dis-
covery layers were characterized in the
articles. In our analysis, therefore, we do
not make judgments or assessments about
the overall effectiveness of discovery lay-
ers. Instead, we approach this research
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from the point of view of examining the conversation around a technology that has
quickly become ubiquitous in academic libraries, not the strengths and weaknesses
of products themselves. The limitations mentioned here could be addressed through
future research.

Discussion

Discovery layers have been of wide interest in libraries, and their appearance in the
research literature has been consistent over the time period of the study. A very decided
peak took place in 2012 with the publication of 39 articles, almost as many as were
published in all of the other years combined.

This research sought to investigate what was being communicated in the scholarly
LIS literature on the topic of discovery, and where. To do this, 80 research articles were
evaluated based on the type of patron community being studied, the journal in which
the article was published, the methods employed, and the results/discussion. The
interest in discovery in academic libraries was abundantly evident, with 88 percent
focusing specifically on an academic library environment. Additionally, many research-
ers presented the results of research carried out at their own (academic) institutions,
specifically in the form of case studies. Fifty-two articles (65%) were case studies of some
kind. Articles published in generalist outlets for nonspecialist readerships accounted
for 20 percent of the published articles (n=16) overall; but, when also considering the
generalist nature of academicjournals (29%; n=23) and management journals (8%; n=6),
a full 57 percent of articles (n=45) were for generalist audiences.

Additionally, this project sought to investigate the notion of departmental conver-
gence in libraries through the observation of the publishing patterns. With the scholarly
conversation about discovery layers so firmly rooted in the academic and generalist
literature during a period of maturity, we infer that librarians from a variety of service
departments are preferring to write for a broad range of librarians, including those
outside their immediate function-based areas, or to focus on the technology itself.
Because of this tendency over time to broaden potential readership beyond those in
one’s immediate area and to publish in nonspecific or generalist journals, we infer a
convergence of task-based library department members interested in communicating
about discovery, specifically in the academic library.

Are (Academic) Library Departments Actually Converging?
Abroad interest in discovery systems is noted in the journals for the different kinds of
librarianship: systems, public services, technical services, and others. Having a single
topic of such overwhelming interest to disparate specializations, librarianship bridges
the different areas to provide a common topic for scholarly discussion, in a way that
only a technology-related topic can. A holistic view of library operations, as described
by Steuart and Moran (2007), is necessary when facing a new and potentially disrup-
tive technology.” Unsurprisingly, research in discovery was first led by those closest
to the technology. The largest percentage of articles published toward the beginning of
the period of study appeared in journals for technologists and had technology-related
topics of study. Generalists” and academic generalists” interest peaked in 2012, with
the peak in the research on discovery. The following year, management became more
concerned with an even higher-level perspective on discovery layers, with 20 percent
of articles in 2013 appearing in management journals. Specialized areas maintained a
sustained focus on discovery throughout the time of study, demonstrating a parallel
yet focused interest in the same topic among these disparate groups.

With time, librarians are likewise converging as a profession in their discussions
around discovery layers, given the building interest in generalist journals—journals
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that potentially provide an even more direct bridge between different service areas in
libraries. This assessment supports the first hypothesis about the increasingly broad
interest in discovery layers over time. Further evidence of this convergence of profes-
sional interest is the appearance of six literature reviews synthesizing prior research,
the first of which was published in a journal for technologists. Three were in journals
for academic librarians, one in a journal for technical services/cataloging, and one in
the management literature.

Wheo Is Being Left Out?

Based on the analysis, however, the above discussion principally describes the situation
in academic libraries, supporting the second hypothesis that stated research would focus
on the academic environment. No research articles appeared in journals focusing on
public libraries or on children’s librarianship/school library media librarianship. This
is fairly shocking, given the importance of discovery to all kinds of library patrons.
Additionally, only 1 percent of the articles identified in this study were written with
a stated focus uniquely on public libraries; this is lower than the 7 percent found by
Hersberger and Demas in 2001.%® Anecdotally, discovery is a topic covered in non—peer-
reviewed venues such as the ones mentioned earlier: conferences without proceedings,
blogs, unreviewed papers,and so on. When that research is not reshaped to pass peer
review, it nonetheless remains invisible beyond the immediate venue in which it is
shared as a source of knowledge for the field.

Academic librarians have motivation to publish,” and investigating systems
relevant to their daily operations and to their professional work is a logical way to
approach any publishing requirements. Since the work environments of public and
children’s librarians do not historically provide the kinds of external motivations
necessary to carry out and publish research, we infer that their efforts at studying
their environment as part of their professional work are restricted to those with whom
they verbally share their results, such as internal committee members (technology,
information literacy, and the like), board members (to secure funding, perhaps), con-
ference attendees, or any readers of professional magazines in which they publish.
Regardless of the reason, the exclusion of their research from the research literature
is problematic.

One suggestion for increasing the number of research articles in areas beyond
academic libraries is to task academic librarians or library and information science
(LIS) professors and researchers with carrying out the research. Although the single
research study focusing uniquely on public libraries was a collaboration between a
public librarian and an LIS professor, this model clearly is not the norm for exploring
practical questions relating to daily operations in public libraries or in libraries for
children, such as school libraries.

Recommendations and Conclusion

Discovery layers have become nearly ubiquitous in academic libraries. Anecdotally,
some librarians seem to love them; even more seem to consider them an inadequate but
necessary evil to help patrons find the many different kinds of materials housed across
disparate places in the library. No matter the perspective, the scholarly conversation
around discovery in libraries has been a lively topic in which a number of librarians
have engaged during the time these systems have gained widespread adoption.

This paper has investigated the LIS research literature on discovery layers when
they were emerging in libraries. Based on the publication patterns revealed through
this systematic review, we conclude that research about discovery layers is of great
interest across library functions and represents a kind of professional convergence
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among librarians from disparate service departments in the (academic) library. Most of
the research carried out focuses on work directly related to single institutions, giving
outsiders insight into a given library’s workings, findings, and decisions.

Moving forward, as libraries reorganize, this across-the-board focus on technol-
ogy has the potential to impact how libraries are organized. As technology becomes
increasingly pervasive in the library ecosystem, the focus on how technology is being
used has the potential to flatten the library structure. Specializations are increasingly
necessary as technology advances; but, as technology questions increasingly become
the questions that all librarians need to explore, as Ours points out, organizational
structures may need to adapt accordingly.®’ If all librarians need to be systems and, for
example, user-experience experts in some way, there is potential for libraries themselves
to reorganize to accommodate these new approaches.

However, given the focus on academic settings, not all library types or users are
represented in the literature, which points to a need for further research. This study
demonstrates that the scholarly communications surrounding discovery systems or
layers are evolving, moving from technologists to a merging or converging of general
responsibilities and concerns, but with a pronounced focus on academic institutions.
This research also demonstrates that there is little research published uniquely about
public library users; we found that none is about children as users. Children are im-
portant users of library resources, and this understudied population represents both a
shortcoming in knowledge of our users and an opportunity for librarians and library
researchers to gather important data to shape the future of discovery. As library opera-
tions continue to converge in the age of technology, a targeted, organized approach
is needed for the investigation of discovery in a variety of environments for various
user populations to support a need for personalized searching or a ubiquitous system
that works for everyone.

N.B. Data for this study and the codebook are available via the following URL:
https://mospace.umsystem.edu/xmlui/handle/10355/49464.
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