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ABSTRACT

To study library guides, as published on Springshare’s LibGuides platform, new approaches are
needed to expand the scope of the research, ensure comprehensiveness of data collection, and reduce
bias for content analysis. Computational methods can be utilized to conduct a nuanced and thorough
evaluation that critically assesses the resources promoted in library guides. Web-based library guides
are curated by librarians to provide easy access to high-quality information and resources in a
variety of formats to support the research needs of their users. Recent scholarship considers library
guides as valuable resources and as de facto publications, highlighting the need for critical study. In
this article, the authors present a novel model for comprehensively gathering data about a specific
genre of books from individual LibGuide pages and applying computational methods to explore the
resultant data. Beginning with a pre-selected list of 159 books, we programmatically queried the
titles using the LibGuides Community search engine. After cleaning and filtering the resultant data,
we compiled a list of 20,484 book references (of which 6,212 are unique) on 1,529 LibGuide pages. By
testing against inclusion and exclusion criteria to ensure relevancy, we identified a total of 281 titles
relevant to our topic. To gain insights for future study, citation analysis metrics are presented to
reveal patterns of frequency, co-occurrence, and bibliographic coupling of books promoted in
LibGuides. This proof-of-concept could be adopted for a variety of applications, including assessment
of collections, public services, critical librarianship, and other complex questions to enable a richer
and more thorough understanding of the information landscape of LibGuides.

INTRODUCTION

To advance the depth and breadth of research regarding LibGuides, the dominant platform for
creating and hosting library guides, researchers Cody Hennesy and Annis Lee Adams, in their
article “Measuring Actual Practices: A Computational Analysis of LibGuides in Academic Libraries,”
call upon others to use computational methods to gather and synthesize the collective wisdom of
professional colleagues from around the world.! Following the definition proposed by Jennifer
Emanuel and other authors, in this article we use “library guides” or “guides” as general terms to
encompass course guides, lib guides, online library guides, research guides, general subject guides,
subject guides, general topic guides, topical guides, pathfinders, and other similar terms. When
referring to guides created using the Springshare platform, we will use “LibGuides” for both the
platform and for multiple guides and “LibGuide” when a single guide is discussed.? While Hennesy
and Adams used computational analysis methods to study how librarians structure content in
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LibGuides, there is also interest in the critical analysis of what specifically is presented.? To this
end, a growing body of library research aggregates observations from multiple institutions to
analyze the resources (book, databases, websites, etc.) and other content curated by librarians and
promoted in online library guides, especially those created using Springshare’s LibGuides
platform. Thus far, few researchers report computational methods. Instead, researchers
frequently set limits by narrowly focusing research questions and by applying sampling methods.
Computational methods, such as web scraping and data analysis, could be used to advance
research that critically assesses resources promoted in library guides.

To gain insights about a specific genre of books promoted by librarians in library guides, we use a
novel computational methodology to comprehensively gather data about one resource type,
books, from the LibGuides corpus and then applied computational citation analysis methods. The
data collection starts by searching each title from a curated list of books within a specific genre
and utilizes citation analysis methods to explore if and how these and related titles are promoted
in LibGuides. Key goals for this computational methodology include the following:

e Comprehensively search the entire LibGuides corpus to collect data for citation analysis of
books promoted in LibGuides.

e Identify relevant book titles meeting specific descriptive criteria.

e Collect data (institutional demographics, type of guide, etc.) about all LibGuides promoting
a given book title.

e C(Collect data to identify co-occurring book titles.

LITERATURE REVIEW

LibGuides as Resource to Inform Practice

Exploring content promoted in the LibGuides corpus is one of several strategies librarians rely on
to build their own skills, create library guides, and build collections, especially when time is
limited or if they lack expertise in a subject or functional area.* Librarians explore libraries’
websites specifically looking for salient resources, under the basic assumption that librarians with
expertise curate the content.”> As Melissa Fraser-Arnott noted in the midst of the COVID-19
pandemic, the practice of scanning guides can “reveal information resource patterns,” especially
for emerging topics.® Although librarians employ various tools to create web-based guides, the
LibGuides platform from Springshare has been widely adopted for its ease of creating guides and
pathfinders without the need for coding knowledge.” The platform also facilitates requests for
permission to copy individual guides so that others can easily create derivatives with local
branding.? LibGuides launched in 2007 and, as of April 2023, reports 913,616 total guides, created
by 265,032 librarians, at 5,890 institutions, in 103 countries.” Despite commonly acknowledged
shortcomings due to the ease of creation, Nester L. Osorio and Gabriel E. Osorio assert that
“Today’s subject guides are still produced by specialized librarians that use their expertise in the
knowledge of a specific literature field to assist users in finding reliable sources of information.”*?

Research that considers LibGuides as a web creation tool has yielded insights around structure,
design, usability, best practices, and standardization. Considering LibGuides “as distinct
collections” conceptionally reframes how they are analyzed and discussed so that researchers
“consider the unique content contained in a LibGuide as an independent information resource.
LibGuides has transformed into a publication genre created by librarians with expertise and
domain knowledge.!? In 2016, LibGuides was designated as a type of grey literature publication by
the members of the Grey Net. Additionally, Marcus Vaska and Rosvita Vaska note that LibGuides
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“are published online, easily accessible, provide up-to-date information, promote self-learning,
and contain information that is often overlooked and neglected.”*® LibGuides have also been
discussed as open educational resources (OER) publications, provided the content is clearly noted
with a Creative Commons or similar license.'*

Informal review of library guides to quickly inform practice is a relatively simple process that can
be achieved through a targeted web search or by searching Springshare’s LibGuides Community
search engine. Researchers, however, have conducted more robust systematic analysis of
resources promoted in library guides that support specific subjects, promote new services,
address trending information needs, and critique the resources therein. Three recent articles
illuminate this trend by critically assessing the resources and information presented in LibGuides
on LGBTQ+ health,! anti-black racism,'® and decolonizing indigenous studies.!”

Books Promoted in Library Guides

The promotion of books (print and electronic) has been a common theme in LibGuides research
literature. Noting the central role of books, Rosalinda Hernandez Linares and Anna Marie Johnson
stress that books are “clearly an important piece of librarian’s work as a tool for connecting users
with collections.”*® When analyzing LibGuides’ structure and usability, researchers often observe
that “books” and “find books” are very common naming conventions for tabs/pages.!® Recent
studies, concerned more with the specific books included in the content of LibGuides, have
reported positive correlations between patron views of book assets in LibGuides compared to the
library’s circulations statistics.2? While not all cross-institutional studies focusing on content
report on specific book resources, book citation variables are a significant focus of recent studies
of LibGuides targeting sub-disciplinary topics (mechatronics;?! non-engineering aviation;?? and
wine, enology, and viticulture??) and new service areas (3D printing in libraries?* and data
visualization research support services??).

Citation Analysis

Citation analysis methods can be used to assess the resources (books, databases, journals,
websites, etc.) found in online library guides, especially the corpus of LibGuides, in order to
synthesize the collective knowledge of librarians. Citation analysis is a branch of bibliometrics that
analyzes the citations found in publication collections to determine patterns of use and to “identify
information sources that are most critical to the success” of the authors.?® Citation indicators
commonly collected include “year, author, subject area, document type, source title, affiliation (or
institution), country, source type, and language” that “reveal the distribution of literature” cited in
the collection.?’ For example, when studying scholarly publications, academic librarians’
application of citation analysis methods “typically involves recording the details of the reference
lists of a number of publications to determine what materials are being consulted” by faculty and
students.?8 Four citation analysis variables are commonly reported in this literature: “types of
resources cited, age of cited resources, frequency of citation [to publication titles], and library
holdings” as well as some “less commonly analyzed variables” that include “number of citations
per publication” as well as the cited work’s subject and language.?®

Citation Analysis Variables of Resources Promoted in LibGuides

Several authors of cross-institutional studies of LibGuides explicitly report using content analysis
methods to make observations about promoted resources.?? Common metrics, clearly presented
in Catherine V. Johnson and Scott Y. Johnson’s assessment of resources (i.e., databases, books, e-
book platform, journals, and video collections), report
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Total number of resources listed by type,

Total number of unique titles by resource type,

Total number of unique resources (by type) appearing on only one LibGuide,
Average number of resource types listed on a LibGuide, and

List of titles by the total number of LibGuides the title appears. 3!

This data collection can facilitate two important approaches to citation analysis (although not
reported in the above study): “bibliographic coupling ... where the reference lists of two
documents share one or more of the same cited documents” and “co-citation, [which] occurs when
two citations are cited together” in the same publication.3? This metric can help provide insight
into how often specific resources are being promoted together, highlighting their perceived
relevance to a particular topic or audience, or revealing potential relationships between resources
that might not be immediately apparent.

Manual Methods Currently Used for Data Collection

Most cross-institutional studies of LibGuides rely on manual data collection processes.?? This is
true for the research studies about subject guides reviewed by Amanda McCormick in which all
described manual processes for data collection and data tabulation.3* The LibGuides content
analysis study “The Anatomy of Nursing LibGuides” by Tony Stankus and Martha A. Parker
appears to be an early example of this type of research and a model for others.?®> The basic data
collection process for subject guides research begins by considering at least two basic inclusion
criteria: thematic subject of the guides to be observed and institution demographics (type,
affiliation, and location). If the subject of the guides is the initial criteria, most researchers search
by subject/keyword using Springshare’s LibGuides Community search engine and then filter for
the pre-determined list of libraries. When it is assumed that relevant webpages are not built using
Springshare’s platform, researchers conduct keyword searches using internet search engines. If
the initial search criteria are by institutions, researchers manually search and browse library
websites to identify relevant webpages and navigate to the library’s guides. By narrowly defining
the research inclusion criteria (thematic scope and institutional demographics) and limiting to
LibGuides, it is possible to achieve a sense of comprehensiveness; however, some studies still use
additional sampling techniques to restrict the quantity of data collected.

Researchers must pose limits, such as those noted above, to narrow the scope of their work, while
also addressing biases introduced by the methods. For example, in their study to critically assess
colonization biases perpetuated in LibGuides, Kristen ]J. Nyitray and Dana Reijerkerk intentionally
limited data collection to Association of Research Libraries (ARL) members to shine a light on the
practices of elite institutions in the United States and Canada while also noting that future
research could examine other types of institutions.3¢ Other researchers, attempting to mitigate
sample biases, devised sampling methods to disperse the selection of institutions by geographic
locations and/or type of institution.?’

Computational Approaches to Library Guide Research

Considering the time and effort that is needed to select library guides from multiple institutions,
code information, and then to tabulate the data, it is surprising that few authors report using
computational methods. There are two distinct and notable exceptions. In their study synthesizing
observations regarding the structural organization of LibGuides, Hennesy and Adams “used
computational methods to collect and analyze elements of 12,781 subject guides at 114 US ‘R1:
Doctoral Universities—Very high research activity’ (R1) academic institutions.”38 The researchers
used an Application Programming Interface (API) provided by LibGuides, in combination with
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manual review, to identify all LibGuides designated as subject guides and limited the data
collection to only home/landing pages for each guide. A second study of note sought to find a
specific resource (DataONE) in 78 Association of Research Libraries (ARL) LibGuides. Leah
Cannon, Brianne Dorch, and Hannah Gunderman utilized a Python script to identify and test links
to the DataONE.org domain, with the primary objective of validating the URLs.3° The research did
not report critical analysis of the LibGuide content.

Collaborative Research Teams

Research teams of two or more collaborators may be helpful to implement computational
methods and to address complex research questions. From the minimal information about the
researchers’ credentials available in the articles (such as authors’ job titles, functional areas,
research interests and skills along with some discussion of peoples’ roles to complete
methodology), it was observed that research teams were necessary to complete processes using
computational methodologies. The brief bios for Hennesy and Adams elucidate complementary
credentials that range from Hennesy’s functional responsibilities that include “text data mining
research” while Adams’s include “reference, instruction, and LibGuide work.”4® Cannon, Dorch and
Gunderman specify that beyond the research team, they also had the assistance of their
institution’s Programming Research Group to replace manual processes with computational
processes.*! Many of the studies discussed in the literature review were completed by research
teams rather that individuals, in particular the research teams conducting the critique of content
promoted in LibGuides.*?

METHODOLOGY

To assess how librarians promote particular book resources, we gathered extensive data about the
books and LibGuides. Given the large amount of data expected, a computational approach to data
collection and cleaning was applied using Python in a series of Jupyter notebooks.*? Several widely
used Python libraries and packages were identified and used throughout the processing, including
Selenium WebDriver and BeautifulSoup (for querying web sites and scraping relevant data) and
pandas (for data collection, clean-up, and analysis).** The data collection and cleaning was an
iterative process, involving multiple approaches to ensure accuracy and reliability.

Gathering the Data

Initial Dataset

An initial dataset of book titles used for this case study on computational citation analysis
methodology was compiled in 2022 through a manual selection process as part of a larger
research project to identify “thesis and dissertation self-help book” titles. A larger goal is to create
an extensive list of book titles in which the subject matter is (a) targeted toward graduate
(masters or doctoral) students and (b) directly related to the process of writing the thesis or
dissertation.*> Thesis and dissertation self-help books held in library collections were identified by
manually searching WorldCat using parameters including the descriptor, subjects, genre, and
resource type.*® Searches, conducted in July 2022, with publication date limited to 2012 through
July 2022, yielded 679 results, which were downloaded into Zotero and organized by year of
publication.*” Duplicates and inaccurately described books were removed, and titles were
manually screened for relevance to the study's scope. In cases where cataloguing metadata was
insufficient, additional information about the content and intended audience was gathered
through a review of online sources, including Google Books, Amazon, and publisher websites.
Some books were topically related (such as literature reviews, research methods, and style
manuals) but did not meet all the criteria for this study; these were classified as out-of-scope and
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recorded separately to facilitate exclusion in later review. The process, while somewhat effective,
was not exhaustive for compiling the corpus of the genre. Some additional titles, known to the
authors but not included in the WorldCat results, were manually added to the final list. A total of
159 books met the above criteria and were classified as in-scope (In-scope List) for this case
study.

Web-scraping LibGuides

Computational methods were used to scape data related to the “thesis and dissertation self-help
books” recommended by librarians, as curated in LibGuides. Starting with the In-scope List as our
foundation, we employed Selenium WebDriver in Python to automate a search of the LibGuides
Community site to identify potentially relevant LibGuides. Searches were performed in two
phases. The first phase used a combination of the book’s main title (excluding leading articles,
subtitles, or other extraneous content) enclosed in quotation marks, along with the primary
author’s last name (Search One). If this initial search yielded no results, we proceeded to the
second phase, which consisted of the main title as a phrase in quotation marks (excluding leading
articles, subtitles, or other extraneous content) and excluded the author’s name (Search Two).

The search term formatting is intended to weed out false positive results that could otherwise
clutter our dataset. For example, one title in our dataset is Writing a Thesis: Substance and Style by
Keith Van Wagenen. The Search One query—“writing a thesis” wagenen—has higher precision
and returns only one LibGuide page, whereas the Search Two query—“writing a thesis”—has
greater recall but lower precision, returning well over 1,350 results. Although there may still be
false positives from the Search One query due to the inability to ensure that the author is directly
associated with the book (simply that both appear on the same page), the results are much easier
to manage and have a greater precision than the Search Two query. Conversely, as will be
discussed in a later section, the bibliographic metadata within LibGuides is highly uncontrolled, so
a full title search without the author may miss a number of hits. In this example, the search
query—“writing a thesis substance and style”’—returns zero results, as the author of the sole
LibGuide on which this title was found did not include the subtitle in the bibliographic metadata.

Of the 159 titles, 60.4% (n=96) were matched by Search One, an additional 9.4% (n=15) were
matched by Search Two, and the remaining 30.2% (n=48) resulted in no matches from searching
in LibGuides Community. Search strings with no results (n=48) were recorded in a separate CSV
file for reference. The following metadata was extracted from the HTML of successful search
results using the BeautifulSoup library (a process known as web scraping or scraping) and
captured in a pandas dataframe, a tabular data format commonly used in data analysis, to facilitate
systematic data tracking (see appendix A): LibGuide title, page title, author, institution, date
updated, URL, and any subjects or tags applied to the page. The results comprised a list of 4,379
LibGuides pages (3,043 unique pages on 2,248 unique LibGuides published by 921 institutions).*®

Duplicate URLs were removed, and some additional pages were excluded from the results: 296
pages that were not relevant to our search (e.g., LibGuides consisting of a list of the library’s new
acquisitions were excluded, as they were not part of a targeted thematic guide) and 51 pages that
self-identified as non-English LibGuides in the page’s HTML headers. This left 4,032 LibGuides to
analyze. We used a combination of Python libraries (requests, Selenium WebDriver, and
BeautifulSoup) to perform web scraping on each of the individual pages, looking specifically for
items that were classified in the LibGuide as a book asset during the guide’s creation.*® Results
that did not conform to this standard (e.g., if they were referenced as a different asset type) were
excluded from the final count.
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Once the books were identified, bibliographic metadata about each book on the page was
harvested and tracked in a pandas dataframe: title, author, ISBN, publication date, and description
(note that not each data point was available for each book—see table 1), along with the LibGuide's
title, individual page title, publishing institution, as well as any subjects or tags that had been
applied to the page. On the earliest attempts, this process resulted in a list of over 115,000 books,
most of which were not related to the research topic. Subsequent data clean-up and filtering
reduced this initial list to 64,812 book titles (All Titles).

Table 1. Summary count of bibliographic metadata elements for the All Titles dataset

Bibliographic Count Percentage
element

Title 64,812 100%
Author 63,033 97.3%

ISBN 51,232 79.0%
Publication date 55,720 86.0%
Description 18,725 28.9%

An additional data point available is the LibGuide publishing institution’s country of origin, which
can enable analysis of where these books are being promoted. This data is not readily available
within most LibGuides or in the LibGuides Community search results. However, it is accessible by
searching specific institutions in LibGuides Community under the Find Institutions tab or by using
an API provided by Springshare.>® For this study, we used Selenium WebDriver to query each of
the unique institutions in the dataset and extract the institution’s country from the results and
then map it back into the full dataset.

Processing the Data

After compiling this new dataset of book metadata, our next step was to begin the process of data
cleaning and standardization. The final data review aimed to achieve three key objectives: (a) limit
the dataset to include only relevant books that we wished to measure, (b) attempt to identify
additional pertinent titles beyond the In-scope List, and (c) get an accurate count of each title’s
occurrence across all LibGuides. These metrics can be analyzed to identify patterns in the
promotion of specific resources.

Identifying and Normalizing Variations in Bibliographic Metadata

Reliably identifying all the variations of a given book proved to be one of the most challenging
steps in this process. Accounting for different editions, formats, and variants in data entry was
crucial to accurately assess the popularity of individual titles. The LibGuides template for adding
book assets includes fields for structured metadata (e.g., Title, Author/Editor, etc.); however, there
is no data control imposed, and disparities in bibliographic metadata were significant. One
example contained 19 recorded variations of the same title between the different guides, including
differences in punctuation, inclusion/exclusion of the edition in the title, omission of the subtitle,
among others. These inconsistencies made it difficult to group the entries accurately based on the
Title field alone. Attempts to group by a simplified title string introduced a different issue: the data
includes different books with the same title. For example, our dataset includes seven different
books with the main title Research Methodology, so any grouping using just the main title will be
inaccurate. Similar levels of variance were found in the author field, and accounting for all
combinations of author and title was infeasible, despite several attempts using partial string or
fuzzy matching.
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Another approach was to match titles using the provided ISBN, which presented a new set of
challenges. Many book assets did not include an ISBN, and some book asset entries used non-ISBN
identifiers in the ISBN field, such as a local shelving number or an Amazon Standard Identification
Number (ASIN).>! After filtering out non-ISBN entries during the initial data collection, only 79.0%
of the books (n=51,232) used a 10- or 13-digit ISBN in this field. Some LibGuides included an ISBN
as part of a text string (n=1,907), and these were extracted using regular expressions. We were
able to isolate additional missing ISBNs by using a regular expression in the URL for the book’s
cover image (n=7,553), bringing the total to 93.6% (n=60,746) of the entries with a valid ISBN.
However, an additional major complication of grouping by ISBN is that a single book can have
multiple ISBNs (e.g., different ISBNs for hardcover, softcover, e-book, different editions, etc.), so
grouping by a single ISBN is as ineffective as earlier approaches.

To work around this problem, we attempted to gather all the related metadata for the ISBNs of a
given title. After some testing using the open APIs of Google Books, Wikipedia, Open Library, and
the Library of Congress’ Voyager Z39.50 server (the best of which only mapped successfully to
approximately 63% of the book data), we settled on using a multistep approach in the WorldCat
Metadata API (WCMA).>? For each book entry in the All Titles list, we queried the WCMA by the
ISBN listed in the LibGuide. The API returns metadata in JSON format, including a list of OCLC
numbers that reference that ISBN. Each OCLC number was then queried in WCMA to get a list of
associated ISBNs, as well as author and title variations. Using the Python library thefuzz, we
performed fuzzy matching on the original title and the OCLC recorded title to help reduce any false
positives, such as typos or inaccurate catalog metadata. Duplicates were removed, and the results
were sorted to facilitate matching in a later step (see fig. 1). Due to rate limits put in place by
WorldCat, this process took several days. Then, we iterated through the All Titles dataset, mapping
the single ISBN from the LibGuide to the list of ISBNs obtained through WorldCat. Now, all related
books should have the same field to enable grouping.

Figure 1. Simulated workflow using the WorldCat Metadata API (WCMA) to gather multiple related

ISBNs from a single ISBN.
& ) = ) e N
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For the final step, we again used the Python library thefuzz, attempting to match the remaining
books (i.e., those that did not have an ISBN from the original LibGuide, n=4,120) against the other
known groups in the dataset by using various matching patterns such as (a) a cleaned version of
the book's title without punctuation, subtitles, edition number, or other extraneous content, along
with (b) the primary author’s last name. For matches with a confidence level of 85% or higher, the
relevant WorldCat ISBNs were added to that item’s metadata. This iterative approach allowed us
to capture an additional 725 items, resulting in 94.8% (n=61,417) of our complete dataset having
consistent ISBN metadata. With this metadata now available, we can more confidently identify the
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number of unique titles regardless of other metadata inconsistencies and perform data analysis
more effectively and with greater accuracy.

One challenge inherent in this approach is that it does rely on correct ISBNs to be entered in the
LibGuide. While not common, there were instances noted during manual review in which some
LibGuide authors had associated a book with another title’s ISBN. While this did lead to some
slightly skewed data, the process of manually verifying all included ISBN/Title matches was
infeasible, and the decision was made to allow them to remain, acknowledging a certain amount of
error in the data.

Filtering to Relevant Results

Once the above was completed, the next step was to narrow the dataset to include only titles
relevant to the topic (in our case, books on writing dissertations and theses). Identification of
relevant books was approached in three primary ways. The first way consisted of matching
against the In-scope List, which also had ISBN matching completed in the same manner as above.
The second approach was through keyword matching in the title or description, by looking for the
inclusion of any of the following terms: dissertation, dissertations, thesis, theses, doctoral,
doctorates, doctorate. If a book was found to match either of the above conditions, it was marked
as relevant and moved to the next stage of review. The third method involved iteratively removing
false positives through (a) manual reviewing books marked as relevant, (b) excluding books based
on phrases found in the title (e.g., books with phrases such as “undergraduate dissertation” or
“honors thesis” were excluded, as they are not pertinent to the topic of graduate and doctoral
work), then repeating steps (a) and (b) until satisfied with the results. The resultant subset
contains 3,973 book asset entries, which refer to 281 unique books, found on 1,529 individual
LibGuide pages (Relevant Titles).>3

Identifying Additional Titles

After compiling the Relevant Titles list, the next phase involved identifying additional books that
were potentially related to our topic. Our approach was to utilize co-occurrence within LibGuide
pages, following the co-citation analysis concept that the LibGuides remaining in our dataset
should be targeted to a specific topic, and related books should appear on the same page. Going
back to the original All Titles dataset, we first filtered to include only the Relevant Titles and
created a new list that included all books that appeared on all those LibGuide pages. This new list
comprised an additional 16,509 total books (5,931 unique) (Additional Titles).

RESULTS

With the processing complete, we developed a series of Jupyter notebooks to conduct various
analytical tasks on the data. These tasks were designed to address our initial research question
and also serve as proof-of-concept examples for exploring or visualizing the data that can enhance
our understanding of how these books are promoted. Results were calculated via grouping in
pandas and visualized using the Python library plotly.

Frequency and Co-occurrences of Titles

Information about the unique titles was recorded in a separate dataframe. This process involved
grouping the Relevant Titles and Additional Titles by the merged WorldCat ISBN field and
recording the number of occurrences, all title and author variations, along with the URLs of the
source LibGuides. By sorting this resultant data by the number of occurrences, we can identify the
most frequent titles in the datasets (see tables 2 and 3).
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In addition to a simple frequency count of these titles, we wanted to be able to examine which
titles (relevant or otherwise) would be included on the same page. This metric can help provide
insight into how often specific book titles are being promoted together, highlighting their
perceived relevance to a particular topic or audience, or revealing potential relationships between
resources that might not be immediately apparent. Beginning with the most frequent titles,
determining the co-occurrences involved creating subsets of data that included only URLs on
which a given relevant book appeared and counting occurrences of other top titles on those pages.
In this way, we could plot relative frequencies against relevant books (see fig. 2) and additional
books (see fig. 3) using pandas. This co-occurrence analysis can facilitate the identification of
common themes or topics related to the primary subject. In our case, this included books on
literature reviews, research methods, style manuals, and other related themes. Understanding the
resources that tend to be promoted together can help librarians create more balanced and tailored
LibGuides that more effectively meet the needs of and support for their patrons.

To highlight one example, the most frequently referenced relevant book (A1, table 2) was Doing a
Systematic Review: A Student’s Guide, edited by Boland, Dickson, and Cherry. When evaluating
usage alongside other frequently included relevant books, this title only co-occurs with four other
titles (and only once each) (see fig. 2). However, when checking co-occurrence with the most
frequent additional titles, A1 appeared on 194 LibGuides alongside seven of the top ten titles, with
the highest co-occurrence (n=98) against An Introduction to Systematic Reviews (B6, table 3) (see
fig. 3). The similarity between books A1 and B6 is apparent from the title, and the co-occurrence is
not surprising.

Table 2. Top ten most frequent titles and authors from the Relevant Titles list

Most frequent relevant titles Total
occurrences

A1 - Doing a Systematic Review (Boland) 207

A2 - How to Write a Thesis (Murray) 178

A3 - How to Write a Thesis (Eco) 127

A4 - The Dissertation Journey (Roberts) 97

A5 - Succeeding with Your Master's Dissertation (Biggam) 83

A6 - Surviving Your Dissertation (Rudestam) 80

A7 - Writing a Graduate Thesis or Dissertation (Blair) 75

A8 - Proposals That Work (Silverman) 74

A9 - A Nurse’s Step-By-Step Guide to Writing a Dissertation or Scholarly Project (Roush) 74

A10 - How to Write a Master’s Thesis (Bui) 71
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Table 3. Top ten most frequent titles and author from the Additional Titles list

Most frequent additional titles Total
occurrences

B1 - The Sage Handbook of Qualitative Research (editor) 175
B2 - Publication Manual of the American Psychological Association (APA) 127
B3 - A Manual for Writers of Research Papers, Theses, and Dissertations (Turabian) 117
B4 - Research Design (Creswell) 111
B5 - The Literature Review (Machi) 103
B6 - An Introduction to Systematic Reviews (editor) 101
B7 - Systematic Approaches to a Successful Literature Review (Booth) 92

B8 - The Elements of Style (Strunk) 89

B9 - MLA Handbook (editors) 83
B10 - The Craft of Research (Booth) 83

Figure 2. Charting the most frequent relevant titles co-occurring within the same LibGuide page.
Darker shading indicates a higher level of co-occurrence. See table 2 for full item titles.
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Figure 3. Charting the most frequent (A) relevant and (B) additional titles co-occurring within the
same LibGuide page. Darker shading indicates a higher level of co-occurrence. See tables 2 and 3 for
full item titles.

Top 10 relevant titles
A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 cooccurrence B:A

& &

B7 By

Top 10 additional titles

B8 0 2 : 3
B9 0 1 1 mes O
B10 2 3 2

cooccurrence A:B 194 124 77 47 42 58 45 39 30 65

Distribution of Relevant Books

Identifying clusters of relevant resources provides an opportunity to review LibGuides with
higher numbers of relevant titles, which can allow for a more efficient review process in at least
two ways. First, distribution of these books among LibGuides can be examined through
bibliographic coupling, a method to measure the number of relevant books that appear on a single
page. As noted, the Relevant Titles dataset shows 3,975 relevant books appearing on 1,529
LibGuide pages. 51.6% (n=789) of these pages contain only one relevant title, 15.6% (n=238)
contain two relevant titles, 10.1% (n=154) list three relevant titles, with the remaining 22.7%
(n=348) pages having between 4 and 22 relevant titles (see fig. 4). Second, we can review the
relative proportion of the LibGuides devoted to relevant books. When taken as a percentage of the
total number of books represented on a given LibGuide page, 23.8% (n=364) pages were
comprised of less than 10% relevant books, an additional 21.9% (n=334) included 10-20%
relevant books, and 24.1% (n=368) of the pages were comprised of 20-40% relevant books. On
the upper end of the data, 9.2% (n=141) of the pages were comprised of over 90% relevant books
(see fig. 5).
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Figure 4. Frequency distribution of the number of LibGuides containing a given number of relevant
titles.
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Figure 5. Proportion of relevant books on a given LibGuide page.
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Comparing Country Data

The Relevant Titles dataset consisted of 1,529 LibGuide pages published by 510 unique
institutions from 33 countries. The highest proportion was from the United States, with 60.6% of
the entries (n=927), followed by the United Kingdom, representing 13.5% (n=207) of unique
pages, then Canada with 6% (n=91), with other countries following in rapidly decreasing
proportions. Although our interest for this phase was simply in the raw count of occurrences, this
additional data point could be used to weight the data to determine the top books by country, the
relative proportion of a given book from a given country, and a variety of other research
questions. Reviewing the most frequent titles along with an additional dimension denoting the
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LibGuide’s country of origin can provide valuable context when considering if the institution’s
location might play a role in the specific resources or types of resources promoted (see fig. 6).

Figure 6. Top ten relevant titles illustrating the proportion of US LibGuides (dark grey) and non-US
LibGuides (light grey) on which a given title appears.

Title/Author

Total
occurrences

Proportion of US vs. non-US occurences

A1 - Doing a systematic review (Boland)
A2 - How to write a thesis (Murray)
A3 - How to write a thesis (Eco)

A4 - The dissertation journey (Roberts)
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A5 - Succeeding with your master's dissertation (Biggam) 83

AB - Surviving your dissertation (Rudestam)

A7 - Writing a graduate thesis or dissertation (Blair)

A8 - Proposals that work (Silverman)

A9 - A nurse's step-by-step guide to writing a dissertation or

scholarly project (Roush)

A10 - How to write a master's thesis (Bui)
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Although our initial list used to gather data was scoped to include primarily books published since
2012, relevant book titles in use on LibGuides showed a much higher variance. Of the entries in
the Relevant Titles dataset (n=3,973), 86.4% (n=3,434) had a valid publication date included in
the metadata. Of these, 57.8% (n=1,983) had a publication date between 2012 and 2022, with the
remaining 42.1% (n=1,450) published earlier—some as early as 1977 (see fig. 7).

Figure 7. Distribution of publication years of Relevant Titles. Note that the earliest dates (n=15) are
grouped into a single category of 1977-1995, inclusive.
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Subjects and Tags

LibGuide creators have the option to add page-specific subjects and tags to their LibGuides. These
can provide context for the user and are also available as a filter for search results within
LibGuides Community. Springshare characterizes the distinction as follows:

Subject categories provide a way to organize guides by topic, discipline, or subject area. On
the default LibGuides homepage, these will appear grouped under the By Subject tab. Tags
provide a way to organize guides by keywords. Primarily used to improve search results,
you can also create widgets that allow users to view guides assigned to your tags.>*

Examining the application of and commonalities among these can further help us understand the
ways that librarians are attempting to make these resources discoverable. Of the 1,529 relevant
LibGuides, 68% (n=1,037) had one or more subjects assigned, and 48% (n=728) had one or more
tags assigned. These were captured during the initial web scraping process.

For LibGuides that included subjects (n=1,037), 58.8% (n=609) had only a single subject assigned,
20.6% (n=214) had two subjects, 9.6% (n=100) had three subjects, with the remaining 11%
(n=114) LibGuides containing between 4 and 22 subjects, with two outliers at 45 subjects each. By
grouping all of these subjects together and counting frequencies, we can reveal the most
commonly used subjects overall, as well as narrowing in to only LibGuides with only a single
subject and comparing subject usage between these applications (see table 4).

Table 4. Top ten subjects assigned to 1,037 LibGuide pages containing at least one relevant title

All LibGuides LibGuides with a single subject (n=609)
(n=1,037)

Term Count Term Count
education 110 education 52
nursing 73 nursing 27
psychology 59 psychology 21
business 45 business 14
research 28 design 10
health sciences 28 academic writing 10
public health 25 entertainment 9
engineering 24 health sciences 8
social work 21 english 8
medicine 21 sociology 7

For LibGuides that included tags (n=728), 19.8% (n=144) had only a single tag assigned, 16.8%
(n=122) had two tags, 13.5% (n=98) had three tags, with the remaining 50% (n=364) LibGuides
containing between 4 and 29 tags, with one outlier which had 97 individual tags applied. As with
subjects, we can also perform a comparison between tag application on all guides and on guides
with only a single tag (see table 5).
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Table 5. Top ten tags assigned to 728 LibGuide pages containing at least one relevant title

All LibGuides LibGuides with a single tag
(n=728) (n=144)

Term Count Term Count
research 67 education 8
writing 57 reading & resources list 7
thesis 51 health & social care 6
nursing 38 systematic reviews 6
education 38 psychology 6
literature review 37 disciplines 4
dissertation 37 nursing 4
health 30 english 3
dissertations 29 research 3
reading & resources list 27 course materials 3

LibGuide Titles

When considering how certain materials are promoted to users by librarians in this venue, it can
be helpful to examine how the LibGuide itself is characterized by looking at the title applied to
both the LibGuide and the individual page. Although there are a few ways this could be evaluated,
we found it useful to simply look at (a) the most common titles used, and (b) the most frequent n-
grams (a term used in Natural Language Processing (NLP) to indicate a sequence of n words)
across all relevant LibGuides to help determine commonalities among the guides. To obtain these
values, we utilized the Natural Language Toolkit’s (NLTK) FreqDist function, which can extract
and analyze individual terms from longer texts.>® By evaluating these results, we can gain some
insight into how these materials are being promoted (see tables 6 and 7). For this case study, the
authors are most interested in the raw data and are evaluating the terms as used, rather than
combining similar terms (e.g., “dissertation” and “dissertations”). Future research could involve
various NLP methods to combine similar terms or concepts, such as stemming or lemmatizing
terms.

Table 6. Most frequent titles among relevant LibGuides (n=1,529) and individual pages (n=1,527)

LibGuides Individual pages

Title Count Title Count
Systematic Reviews 33 Home 78
Nursing 26 Books 49
Psychology 16 Writing Help 30
Literature Reviews 16 Master's Thesis Projects 26
Education 11 Writing Resources 24
Academic Writing 11 Writing 21
Research Support 7 Research and Writing 21
Sociology 6 Dissertations & Theses 19
Writing Resources 6 Dissertations 19
Resources for Dissertation 6 Writing & Citing 6
Writing
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Table 7. Most frequent n-grams (1 and 2) for relevant LibGuide titles (n=1,529) and individual pages

(n=1,527)
Common n-grams (LibGuide title) Common n-grams (page title)
Term (n=1) | Count | Term (n=2) | Count | Term (n=1) | Count | Term (n=2) | Count
research 235 systematic 63 writing 337 and writing 37
reviews

guide 165 research 44 research 198 literature 37
guide review

resources 122 resources for | 29 resources 165 writing 36

resources

writing 110 literature 27 books 162 systematic 36
reviews reviews

reviews 93 research 26 thesis 112 writing a 34
methods

systematic 80 library 19 dissertation 90 research and 33
resources

education 78 public health | 19 home 80 writing help 33

graduate 78 graduate 18 dissertations 79 study skills 28
students

health 72 for graduate 16 literature 78 a thesis 27

nursing 69 academic 16 reviews 63 master 's 27
writing

DISCUSSION

Through the methods described here, we have presented a model for programmatically gathering
data from the LibGuides corpus and computationally applying citation analysis methods to gain
insight about books that are recommended by librarians in these guides. These computational
methods in addition to manual processes allowed for a more comprehensive analysis than
reliance only on manual methods. This project represents what can be accomplished through
collaboration and would have not been completed by either author individually. Our two-person
research team with various complementary skills from differing functional responsibilities and
research interests created synergy throughout the project and enabled us to envision a means to
explore increasingly complex and critical research questions.

The goal of this case study, which focused on promotion of book resources aimed at assisting
students in the production of their master’s theses or doctoral dissertations, was to collect and
evaluate data published on LibGuides to inform future decision-making. Thus far, the preliminary
results informed recommendations for collection development. Forty-two of the most frequently
promoted titles, which were listed on at least 29 different LibGuides, were compared to local
paper and electronic holdings. From a gap list, which included 17 titles recently published or new
editions, four titles have been added to the library’s electronic books collections. Additionally, the
research yielded an additional 170 for further analysis, which expanded our understanding of the
corpus self-help book to include over 300 titles. Future research will subcategorize the genre by
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audience and analyze bibliographic coupling/co-citation of titles to inform decisions as to which of
these self-help books to highlight and promote in various LibGuides.

Limitations

Focusing on book resources promoted on the LibGuides platform does limit the data to a subset of
all the resources (e.g., websites, videos, etc.) that libraries may publish on any number of
platforms (e.g., libraries’ web pages or LibGuide alternatives). As noted above, if the LibGuide
author did not use the book asset during the creation of the page, these resources were likewise
not included in the results. Similarly, false positives were sometimes found when non-book
resources, such as databases, were added to the LibGuide using the book asset type. Furthermore,
the LibGuide metadata does not create a distinction between physical or electronic resources, so
evaluating any differences between these formats would require additional steps.

In some ways, this study was necessarily limited by our initial list. Although it was systematically
gathered with the intention of achieving saturation in the search results, item selection was
limited by keyword inclusion with library catalog metadata. While the 159 titles on the In-scope
List were all specifically relevant to the topic, 30.1% (n=48) were not found in LibGuide search
results. This lack of results contributes to our understanding of which materials are being
promoted by specifically providing a list of certain books that are not being promoted. In addition,
having identified 170 additional in-scope titles through this process, we could repeat the initial
search process with these new titles included, resulting in additional titles and LibGuides for
further analysis and exploration.

The relevancy determination itself was likewise limited by the inclusion of specific keywords in
the title or (in some few cases) description. Although this may be a good indicator of relevance for
a particular book, it is hard to know how many titles were omitted because they did not contain
one of these keywords. For example, one of the titles on our In-scope List was Surviving and
Thriving in Postgraduate Research by Ray W. Cooksey. This title was included in eight LibGuides,
but it could easily have been omitted from the results due to the absence of our selected keywords
in the title. Further study could include checking for subject terms using the Library of Congress’s
Voyager Z39.50 API or the WorldCat Classify API, either of which could serve to capture additional
relevant books, although the level of false positives that could be introduced through this
approach is unknown.

Possibilities for Future Research

While we were able to collect some institutional demographics to look at the data by country,
future study is needed to associate the data by library type and affiliation. Some libraries self-
identify with LibGuides Communities as academic institution, public library, special library, etc.
However, not all libraries do this, and the metadata is not presented in a way that can be easily
accessed by the user, making this data point hard to track. Institutions could be mapped to lists of
research libraries, such as R1/R2 research institutions and ARL (Association of Research
Libraries) member libraries, allowing for potential review of a given library’s peer institutions.
There may be a lack of consistency in institution name across lists that would require manual
review (e.g., University of Connecticut [R1 listing] vs. UConn Library [ARL listing]), but this sort of
analysis is well within reach.

Exploration of the LibGuide’s country of origin can be taken further to compare the inclusion of
resources from specific countries and the relative frequency of occurrence. As one example, the
most frequently included relevant book (A1, table 2) was Doing a Systematic Review: A Student's
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Guide, edited by Boland, Dickson, and Cherry. Figure 6 shows that 39.1% (n=81) of these were
found in US-based guides, with the remaining 60.9% (n=126) originating outside of the US. This
can easily be taken further to review the count from each country that includes this title, as well as
calculate a weighted proportion relative to a given country's LibGuides in the dataset. This more
detailed analysis could provide a more nuanced understanding of the usage of a particular
resource across different countries.

Future research could measure the effectiveness of this methodology. While the methodology
presented here begins with a pre-selected list of book titles, similar results could be achieved by
initiating the search using keywords in LibGuides Community, which mimics the earlier research
using manual methods. For example, a general search (e.g., “science”) would likely be too broad to
be applicable, but a combination of more specific search keywords (e.g., “mycology”, “fungi”,
“mycological”, etc.) could produce a useful list of book references and could easily be
accomplished and analysed using this methodology.

Applications of citation analysis methodology can reveal patterns of frequency by various
measures but do not measure quality.>® Citation analysis methods uncover only part of what can
be studied; thus, additional methods are needed to assess quality and usages of the resources
promoted by librarians via LibGuides. In our case, identifying the books promoted by librarians is
a preliminary step within a larger research agenda. Future research will examine the patterns of
what librarians choose to promote as well as critically assess the content of the books promoted in
these guides.

CONCLUSION

Presented here is a proof-of-concept computational methodology to identify books promoted on
LibGuides for a specific user group and to report citation analysis variables. While some
researchers aim to identify core books and other resources by assessing what is promoted at
multiple institutions, the manual methods necessitate limits for identifying a small sample set
and/or the type of analysis. These limits can introduce or perpetuate unintentional biases. For
example, limiting the data to only ARL member libraries’ LibGuides neglects the knowledge and
expertise of colleagues from other types of libraries and from libraries in other parts of the world.
Turning a critical lens on affiliated libraries can help address biases of content within the guides;
however, the effort necessary for completing critical content analysis using various qualitative
methods might limit reporting of citation analysis variables.®’

While the citation analysis results shown in the case study are similar to earlier research, our
methodology is novel. Computational methods for searching and initial data collection of LibGuide
pages avoids sampling by narrowly defined types of guides or by institution demographics. Our
case study (self-help books for graduate students researching and writing theses and
dissertations) is centered on a specific user group rather than a particular set of guides (type
and/or subject) or set of institutions. To minimize inherent biases, this computational
methodology searches the entire corpus of LibGuides to identify guides that include relevant
books, which can be cross tabulated by type of guides and types of institutions to look for patterns
that reflect the expertise of librarians from around the world. By describing our process in detail
and providing access to our research data, we invite others to adapt this computational
methodology for citation analysis to increase comprehensiveness of the LibGuides data observed
for decision-making.
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DATA AVAILABILITY

As with any web-based content, LibGuides may be added, removed, or modified at any given time,
making replicability of our data processing a challenge. All the data collected, manipulated, and
enhanced throughout this process has been saved to csv files to facilitate review. In addition, we
used the Internet Archive’s Save Page Now (SPN) Public API to submit each of our final set of
LibGuide pages (n=1,529) to the Internet Archive’s Wayback Machine to create a
contemporaneous snapshot.>® The data reviewed for this article was harvested on March 2, 2023,
and the pages were submitted to SPN on March 21, 2023. All data and notebooks used in this
paper will be made available in the University of Kansas institutional repository:
https://doi.org/10.17161/1808.34184.
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APPENDIX A - PRISMA FLOW-STYLE DIAGRAM OF THE DATA COLLECTION AND SCREENING
PROCESS
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searched in LibGuides Community _
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LibGuides pages
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