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How to Describe the Life's Work of a Scientist? The
Euvre of Christian Schlogl as an Example

Wolfgang G. Stock* Gerhard Reichmann
Department of Information Science, Heinrich Heine University Department of Operations and Information Systems, University of Graz,
Diisseldorf, Diisseldorf, Germany Graz, Austria
E-mail: wolfgang.stock@hhu.de E-mail: gerhard.reichmann@uni-graz.at
ABSTRACT

This article attempts to present the entire research output of a scientist in terms of his publication activity and its impact as
comprehensively as possible. To this end, a bibliometric overview of the scope and structure of his research output is first
provided. Furthermore, the visibility of this output in the various information services is analyzed. Christian Schlogl authored a total
of 177 publications, including 77 journal articles. This set of publications is only visible through the use of personal publication
lists in an institutional repository (Uni Graz Online). In contrast, only a fraction of these publications are included in the common
information services; in the Web of Science, for example, not even a third exist. The publication output is then examined in more
detail, including preferred topics, co-authors, and journals. Next, a citation analysis is conducted, revealing, for example, the
temporal distribution of citations and the most frequently cited publications. Finally, the seven most important research areas
are briefly presented. For each of these areas, a co-author was asked to comment on Christian Schldgl’s working methods
and collaboration. Overall, this article could serve as a good illustrative example for analyzing the research performance of an
individual researcher.
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1. INTRODUCTION

How does one describe and analyze the oeuvre of a
particular researcher in terms of publication activity and
its impact? Should we use multidisciplinary bibliographi-
cal information services, a reasonably complete publica-
tion list, interviews with peers and colleagues, or all of
them? We want to address this topic using a concrete ex-
ample. Our case study focuses on the research of Christian
Schlogl (1961-2024), an Austrian information scientist
who was one of the most influential information scientists
in the German-speaking world at the beginning of the
twenty-first century. He authored nearly 180 publications
and was a highly active member of the scientific commu-
nity. He maintained international contacts with colleagues
from Croatia, Germany, Great Britain, Hungary, the Unit-
ed States, and South Korea, often resulting in publications.
In addition, he participated in countless scientific confer-
ences as a co-organizer, reviewer, presenter or moderator,
regularly reviewed articles for scientific journals, and was
also a member of the editorial boards of several relevant
journals, such as Journal of Information Science Theory
and Practice (JISTaP), published in Korea. As Stefan
Dreisiebner told us,

Christian was an important pillar for the Austrian
Information Science community. He leaves a gap that is
hard to fill. One example: In a recent project, we aimed to
collect all Austrian researchers with information science
backgrounds. His unique knowledge of the community
and his contacts were [badly] missed in this endeavor
(personal communication, March 26, 2025).

In addition to research, he was also very committed to
teaching and administration. In this context, the develop-
ment of the international master’s degree program “Global
Studies on Management and Information Science’, in
cooperation with a team from Hildesheim, Germany, and
Pai Chai University in Daejeon and Chungbuk National
University in Cheongiu, both in Korea, should be high-
lighted. However, the present article is only about Schlogls
research (for other aspects, e.g., on academic teaching, see
Reichmann, 2024).

What is the current state of research in describing and
analyzing a researcher’s professional life work? In the sense
of levels of scientometrics, we are working on the micro
level, that is, the level of individual researchers (Sandstrom
& Sandstrom, 2009), in contrast to the meso level (research
institutions) and the macro level (countries or regions

2  https://doi.org/10.1633/J1STaP.2025.13.4.1

of research). Following White (2001), we will build an
author-centred bibliometric description with the charac-
terizations automatically made and edited online (White’s
CAMEOQ). Whités bibliometric measures include the sub-
jects of a researcher (e.g., through subject headings or title
terms), the publishing journals and publication years, the
researchers co-authors, and- only applicable in citation
databases—the researcher’ citation identity (all cited au-
thors), the citation image makers (all citing authors), and
the citation image (all co-cited authors). The scope of bib-
liometric analysis options depends heavily on the infor-
mation service and the databases offered. White worked
with the online service DIALOG and the databases of the
former Institute for Scientific Information (Science Cita-
tion Index and related databases).

Several bibliometricians followed Whites proposal
and produced scientometric results concerning the micro
level on, e.g., Leydesdorff (Vargas-Quesada et al., 2023),
Drucker (Uslay et al., 2009), or Stock (Peters et al., 2020).
Other studies are limited to a researcher’s production, col-
laboration, and impact (Ayala-Gascén et al., 2012) or ad-
ditionally include the topics of the papers of a researcher,
such as those of Wilhelm M. Frankl (Stock, 1988) or all
the members of the Graz School of philosophy and psy-
chology (Stock & Stock, 1990), including a topic analysis
also of the citing works. Jacso (2018), in a bibliometric
study on Eugene Garfield, preferred to study the citations
to Garfields works, their sources, the citing institutions,
and their countries.

However, we should handle informetric, bibliometric,
and scientometric studies carefully, as there are meth-
odological problems and incomplete databases (Stock et
al., 2023b). Following the literature (e.g., Stock & Weber,
2006), we speak of “informetrics,” if all quantitative aspects
of information science are concerned, of “bibliometrics” (as
a narrower term of “informetrics”), if written published
works are quantitatively analyzed, and of “scientometrics;
if we describe scientific research in quantitative ways.

Nevertheless, describing and assessing researchers’
performance is “vital in the research community” (Rawat
et al,, 2024, p. 319). It seems practical and promising to
create bibliometric-based heuristics (Bornmann et al.,,
2022), that is, bibliometric results to produce an overview
and give hints on the essential topics of a researcher. In
addition to bibliometric descriptions, we apply expert in-
terviews (Meuser & Nagel, 2009). The experts interviewed
are proven representatives of their field and co-authors of
some of Schlogls publications.

This paper aims to describe and analyze Schlogls re-
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Table 1. Languages and document types of Schldgl's oeuvre

‘;?tlijé?easl Articlesé(ijr;tgtrjotc):ggﬂings or Le(;);ir?:: Book reviews  Books Editions Reg;’a;ch Total
German 44 16 43 4 1 2 0 110
English 33 31 0 0 2 1 67
Total 77 47 43 4 1 4 1 177

Data source: Uni Graz Online, updated; data as of February 2025.

Table 2. Visibility of Schlogl's oeuvre in information services

Information service Publications  Citations H-index
Web of Science Core 53 547 11
Collection
Scopus 53 673 13
Semantic Scholar” 96 862
Dimensions 27 222
ResearchGate 78 932 14
ORCiD 30
For comparison: 177
Uni Graz Online”
Data as of February 2025.

% Aggregation of different entries due to synonymy errors.
YAs of June 2024; updated by the authors.

search production (his publications), research impact (the
citations the publications attracted), and research topics.
In the first step, in Sections 2 to 4, we apply quantita-
tive informetric methods to get a heuristic overview of
Schlogls publications, their topics, and their impact; in the
second step, in Section 5, we will shortly sketch Schlogls
main topics, which we found in the informetric results by
publication, citation, and topic analyses, and, additionally
by the expert interviews. Finally, we will assess the infor-
metric methods used at the micro level.

2. AUTHOR-CENTERED BIBLIOMETRICS OF
SCHLOGL'S OEUVRE: BASIC DATA AND
VISIBILITY

We start with a bibliometric overview of Schlogls oeu-
vre. In detail, the quantitative overview will include basic
data on Schlogls publications and their visibility in se-
lected information services, his co-authors, the publishing
journals, his citation image (that is, the cited authors), the
time series of his publications and their citations, the main
research topics, Schlogls citation image makers (that is,
the citing authors), their countries and their topics, and,

Table 3. Visibility of Schlogl's English-language article publications
in selected information services

Information service Publications Relative visibility (%)
Web of Science Core 29 45
Collection
Scopus 34 53
Uni Graz Online 64 100

Data as of February 2025: only including research articles in jour-
nals, proceedings and edited books.

finally, Schlogls top-cited publications.

Christian Schlogl published 177 papers between 1992
and 2025, of which 62% were in German and 38% in Eng-
lish (Table 1). All raw data is as of February 2025. Most
papers were research articles published in journals (44% of
all papers) or in proceedings or edited books (27%). Ger-
man predominates in his journal articles, but the opposite
is true for his articles in proceedings and edited books.
Schlégl published one book (Schlégl, 2001) and co-edited
four proceedings or edited books. Additionally, Schlogl
wrote 43 short entries in a lexicon on Library and Infor-
mation Science (LIS) (Umlauf & Gradmann, 2011/2014),
four book reviews, and one set of research data.

An important data source on Schlogls publications is
the research portal of the Karl Franzens University Graz,
Austria (Uni Graz Online). The University of Graz was his
affiliation during his complete academic life. We worked
with a printed version of Schlogls publication list from
mid-2024 for this paper. After his death, further articles
appeared, so we updated the list based on Uni Graz On-
line. This updated version of Schlogls publication list from
Uni Graz Online is our gold standard for all scientometric
measures, hoping that this list is indeed correct and true-
bounded (Dorsch et al., 2018), which means that the list is
complete and that all listed documents are indeed research
contributions and authored by Schlogl.

Regarding the visibility (Dorsch, 2017) of Schlogl’s
work in large multidisciplinary databases, identifying

http://www.jistap.org 3
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Fig. 1. Time series of Schldgl's
publications (1992-2025).
Data source: Uni Graz
Online, updated; n=177

T A N e N N T R B W T T N I N A T R T T T R T T
R A A A S T R RSN AN A publications; data as of
Year February 2025.
Table 4. Schlogl's preferred journals Table 5. Schlogl's preferred co-authors
Journal Number of zirtlcles Name of co-author Country of Numbgr of10|nt
by Schlagl co-author publications
Information - Wissenschaft und Praxis 20 Gerhard Reichmann Austria 16
Scientometrics 7 Wolfgang G. Stock Germany 14
Zeitschrift fiir Bibliothekswesen und 4 Juan Gorraiz Austria, Spain 10
B’_t_’"og’aph’e Kris Jack UK 6
Ve 3 Peter Kraker Austria 6
Journal of Information Science Theory and 2 .
Practice Wolf Rauch Austria 6
Journal of Informetrics 2 Sandra Boric Austria 5
Journal of the American Society for 2 Isabelle Dorsch Germany 5
Information Science and Technology Christian Gumpenberger Austria 5
Wirtschaftsinformatik 2 Karin Karlics Austria, ltaly 5
Data source: Uni Graz Online, updated; all journals with two or more Edgar Schiebel Austria 4
articles by Schlogl; data as of February 2025. L .
Stefan Dreisiebner Austria 3
Robert M. Hayes United States 3
Schlégls publications in information services was difficult. . .
. . . . Franjo Pehar Croatia 3
Some services work with identification numbers. In Sco-
DongBack Seo South Korea 3

pus, Web of Science Core Collection (WoS CC), Research-
Gate, and ORCiD, we found one dataset on Schlogl (Sco-
pus) or a manageable number of entries. Scopus works
with one identification number (AU-ID=6506241000),
while WoS unfortunately uses four different numbers for
the same author (A-9343-2008, BBB-9858-2020, JKG-
5289-2023, ITM-8469-2023). Semantic Scholar presents
many publications by Schlogl, but due to synonym errors,
these appear under different entries, which we have intel-
lectually merged. In Dimensions (and similarly in Google
Scholar), the problem of homonymy has struck, as many
Christian Schlogls are almost inseparably mixed together
in the search results lists. Due to incomplete data, Table 2
shows only approximately correct Dimension values. Al-

4 https://doi.org/10.1633/J1STaP.2025.13.4.1

Data source: Uni Graz Online, updated; all co-authors with at least
three joint publications; data as of February 2025.

though there is an entry on Christian Schlogl on Google
Scholar, there are inextricably many different Schlégls in
a single publication list, so we cannot present a satisfying
result.

The most productive information services for Schlogls
oeuvre are Semantic Scholar (96 hits; 54% of the gold
standard), ResearchGate (44%), WoS CC (30%), and Sco-
pus (30%), meaning that all mentioned services are more
or less incomplete or incorrectly indexed. Therefore, the
values for the publications, citations, and H-index in Table
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2 can only be viewed as a lower estimate of the “true” re-
sults.

We searched again because some multidisciplinary
information services prefer to index English-language
research articles. We added two search arguments to the
name: language (only English) and document type (only
articles). We were able to perform such searches in WoS
CC and Scopus. Table 3 shows that Schlogls relative vis-
ibility in both WoS CC and Scopus is still limited as there
are relative visibility values in Scopus of 53% and WoS CC
of only 45% (WoS CC) for all his English-language articles
in journals, proceedings, and edited books.

3. RESEARCH PRODUCTION

Schlégl was active in publishing between 1992 and his
death in 2024. As a result of the delay in the publication
process of some writings, documents are being published
even after Schlogls passing (Fig. 1). There are peaks in the
annual publication amount between 2011 and 2014 result-
ing from publishing short entries in a LIS lexicon. Apart
from these short documents, Schlogl published about

Stefan Drei-
siebner (3 jdocs)

Franjo Pehar
(3 jdocs)

Wolfgang G.
Stock (14 jdocs)
Isabelle Dorsch 4"
(5 jdocs) Gerhard Reich-
1 jdoc

mann (16 jdocs)
Wolf Rauch

(6 jdocs)

Karin Karlics ;
3jd
(5 jdocs) Jdoes

three to five documents annually on average.

Schlégl published in both German-language and Eng-
lish-language journals (Table 4). His German-language
articles concentrate on Information - Wissenschaft und
Praxis (IWP), Zeitschrift fiir Bibliothekswesen und Bib-
liographie, VOB Mitteilungen (Mitteilungen der Vereini-
gung Osterreichischer Bibliothekarinnen & Bibliothekare),
and Wirtschaftsinformatik. IWP is primarily dedicated to
information science and practice, while the following two
periodicals mentioned above focus more on library topics.
Wirtschaftsinformatik is dedicated to research in infor-
mation systems. The English-language articles are spread
across many different journals, including Scientometrics,
JISTaP, Journal of Informetrics, and Journal of Associa-
tion for Information Science and Technology (formerly
Journal of the American Society for Information Science
and Technology).

Besides his early works and encyclopedia contribu-
tions, Schlogl often worked and published in teams. His
preferred co-authors include the two authors of this article
and Juan Gorraiz from the University of Vienna, Austria
(Table 5). To get an overview of Schlogls co-authors, we

Christian Schlogl
(170 docs)

Sandra Boric
(5 jdocs)

Robert M. Hayes
(3 jdocs)

DongBack Seo
(3 jdocs)

Kris Jack
(6 jdocs)

6 jdocs

Juan Gorraiz
(10 jdocs)

Chr. Gumpen-
berger (5 jdocs)

Peter Kraker
4 jdocs (6 jdocs)

Edgar Schiebel
(4 jdocs)

2 jdocs

Fig. 2. Cluster of Schlogl's co-authors. jdocs, joint co-authorship documents.

http://www.jistap.org 5
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Table 6. Schlogl's citation identity: top-cited authors in Schlogl’s
articles

Name of cited author Number of citing articles

Christian Schlogl 36
Wolfgang G. Stock 18
Juan Gorraiz 17
Eugene Garfield 14
Ronald Rousseau 14
Mike Thelwall 11
Judit Bar-llan 10
Isabelle Dorsch 10
Christian Gumpenberger 10
Isabella Peters 9
Stefanie Haustein 8
Gerhard Reichmann 8
Ludo Waltman 8
Blaise Cronin 6
Wolfgang Glanzel 6
Chris Jack 6
Peter Kraker 6

Source: Scopus; n=53 articles by Schlogl; all selected authors with
six or more mentions in Schlogl’s reference lists; data as of Febru-
ary 2025.

created a cluster of his co-authors with whom he frequent-
ly collaborated (Fig. 2). Here we see six different author
subclusters (A1 to A6):

(A1) Schlogl - Dreisiebner — Pehar,

(A2) Schlogl - Karlics - Hayes,

(A3) Schldgl - Gorraiz — Jack — Kraker - Gumpenberger,
(A4) Schlogl - Reichmann - Boric - Schiebel,

(A5) Schlogl - Reichmann - Stock — Dorsch — Rauch, and
(A6) Schlogl - Seo.

The description of Schlogl’s citation identity (White,
2001), that is, authors cited by Schlogl, requires using a ci-
tation database. We chose Scopus because there is a search
field for authors in cited references (REFAUTH). To find
all self-citations of Schlégl, for instance, we worked with
the following search argument:

AU-ID(“Schlégl, Christian” 6506241000) AND
(REFAUTH(Schlégl) OR REFAUTH (Schlogl) OR
REFAUTH(Schloegl)).

Applying the REFAUTH field, we had to search for
all referenced authors individually, as there is no ranking
functionality for cited authors in Scopus. Since we cannot
be sure that we have searched for all highly cited authors
in Schloégls publications, we should use the results cau-
tiously. Schlogls top-cited authors are Schldgl himself (as

Table 7. Top-cited publications of Schidgl in different information services

Rank (number of citations)

No. Short title (year of publication)

Scopus WoS CC Google Scholar
1 A bibliometric analysis of pharmacology and pharmacy journals (2008) 1(84) 1(79) 1(175)
2 Comparison of citation and usage indicators (2010) 2(81) 2 (73) 4 (130)
3 Impact and relevance of LIS journals (2004) 3 (75) 3(62) 3 (136)
4 Comparison of downloads, citations and readership data (2014) 4(67) 5(51) 6 (87)
5 Usage vs citation behavior (2014) 5(62) 4(52) 5(92)
6 Global usage vs global citation metrics (2011) 6 (48) 6 (42) 7(72)
7 Information and knowledge management (2005) 7(35) 8 (26) 2 (148)
8 Practitioners and academics (2008) 8 (33) 7(31) 8 (53)
9 Download vs citation vs readership data (2013) 9 (24) 10 (16) -
10 LIS journals: an editor survey (2005) 10 (22) 9 (19) 9 (46)
11 Visualization of co-readership (2015) 10 (43)

Top ten cited articles of each information service; data as of February 2025.
Wos CC, Web of Science Core Collection; LIS, Library and Information Science.

6  https://doi.org/10.1633/JI1STaP2025.13 4.1
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expected, since Schlogl published very actively in his re-
search areas), Stock, Gorraiz, Garfield, etc. (Table 6). The
cited authors from Table 6 are either citation authorities in
bibliometrics (e.g., Garfield, Rousseau, Thelwall, Bar-Ilan,
or Cronin) or colleagues who knew Schlogl personally,
as many of them were his co-authors (Table 5). Another
problem with Scopus is that the number of Schlogls cit-
ing articles is stated here, regardless of how many articles
by the cited author are mentioned in each document. For
instance, in Schlogl and Stock (2004), four different works
by Eugene Garfield are cited, but Scopus counts “1”

We decided to analyze the title terms to describe the
content of Schlogls publications. Here, we limited our-
selves to the English-language titles to avoid translation
errors and to the knowledge that only Schlogls English-
language papers are often cited (see Table 7). Schlogls top
topics are citation and journal, followed by information
literacy, readership, and usage (Table 8).

In Fig. 3, we have created a cluster starting with Schlogls
two most frequent English-language title terms, citation
and journal. From this, it is possible to identify four topic
subclusters (T1 to T4):

(T1) citation - journal - downloads - readership,

(T2) citation — usage — behavior,

(T3) journal - readership - LIS, and

(T4) citation - journal - usage — Scopus — WoS -
pharmacology.

4. RESEARCH IMPACT

Scientometric analyses of research impact normally
work with citation studies. The problem is that we are
dependent on the large citation databases including WoS
and Scopus (Pranckuté, 2021), which are unfortunately all
incomplete in coverage of the research literature and par-
tially only weakly indexed (Stock et al., 2023b). As a result,
our data are only approximations of more accurate results.

If we analyze Schlogls impact in terms of citations of
his publications based on Scopus, we see a slow but steady
increase in the annual numbers of citations until around
2013 (Fig. 4). Between 2014 and 2024, his Scopus-indexed
publications attracted about 40 to 50 citations yearly (ex-
cept in 2022, with fewer than 30 citations). All in all, Sco-
pus counts 673 citations for Schlogls oeuvre.

Who did Schlégls work cite? In the sense of White
(2001), we asked for Schlogl’s citation image makers.
For this, we conducted a cited reference search in WoS
CC and found more than 200 authors citing aspects of

Table 8. Most frequent terms in the titles of Schldgl’s English-
language articles

Title term Frequency

Citation 15

Journal 13

~

Information literacy
Readership

Usage

Austria
Bibliometrics
Downloads

Graz

Business administration
Pharmacology
Research evaluation
Research institution
Web of Science
Autonomous driving
Behavior
Information science

Library and Information Science

W W w  w w ks, b~ b DA s~ 00010

Scopus

Visualization 3

Data source: Uni Graz Onling; n=64; all English-language title terms
with three or more mentions; data as of February 2025.

Schlogls oeuvre (Table 9). Here, we did not use Scopus
but rather WoS because there is elaborated cited reference
search functionality.

The top citation image makers are Gorraiz (who is
one of Schlogls preferred co-authors and also one of his
top-cited colleagues), Schlogl himself (citing some earlier
publications in newer articles), Gumpenberger, Costas,
Glanzel, Reichmann, Thelwall, Haustein, Stock, and nine
other authors with four to five citations each.

If we compare the lists of Schlogls preferred co-authors
(Table 5), his most cited authors, that is, his citation iden-
tity (Table 6), and the most citing authors, that is, his cita-
tion image makers (Table 9), we see a remarkable similar-
ity between the top positions of all three lists. Social circles
are behind Schlogl’s references and citations (Milard,
2014). Schlogl often cited and was often cited by personal-
ly known colleagues. Those colleagues work, for instance,
at the University of Graz (Reichmann and Boric) or the
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Know Center in Graz (Kraker), in other Austrian cites
(e.g., Gorraiz in Vienna), or in institutions all around the
world (e.g., Hayes in the USA, Jack in the UK, Sutheo in
Hungary, Seo in Korea, Pehar in Croatia, and Stock as well
as Dorsch in Germany). Overall, the top-cited and top-
citing authors were socially connected to Schlogl (Johnson
& Oppenheim, 2007). “Who will cite you back?” Daud et
al. (2017) ask. For Schlogls oeuvre, there is a clear answer:
The reciprocal citation behavior of the researchers around
Schlogl is strongly influenced by their co-authorships.
Cronin and Shaw (2002) found similarities between the
authors’ citation identities and their citation image makers
in their case studies; we have to add the vital role of the
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co-authors.

In Table 10, we show in which countries Schlogl’s
research results took effect. The citation image makers’
countries of activity include countries from all over the
world, starting with Austria and followed by the United
States, Germany, China, England, the Netherlands, Cana-
da, and many others.

Using a very rough classification, WoS offers research
topics of the citing literature. Schlégls citation image is
dominated by bibliometrics and—to a much lesser ex-
tent—by information literacy and—even less—by knowl-
edge management and entity resolution (Table 11). Obvi-
ously, his primary influence on the international research
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Table 9. Schldgl's top citation image makers

Table 10. Countries of origin of Schldgl's citation image makers

Citing author Number of articles citing

Country of origin of citation Number of articles

Schlogl image maker citing Schlogl

Juan Gorraiz 19 Austria 41

Christian Schldgl 18 USA 33

Christian Gumpenberger 10 Germany 28

Rodrigo Costas 7 China 26

Wolfgang Glanzel 7 England 21

Gerhard Reichmann 7 The Netherlands 16

Mike Thelwall 7 Canada 15

Stefanie Haustein 6 Australia 10

Wolfgang G. Stock 6 Belgium 7

Vincent Lariviere 5 India 7

Pei-Shan Chi 4 Malaysia 7

Stefan Dreisiebner 4 Hungary 6

Zhichao Fang 4 South Africa 6

Peter Kraker 4 Data source: Web of Science CC, cited reference search; n=235
Isabella Peters 4 citing authors; all countries with six or more articles citing Schldgl;

data as of February 2025.
Cassidy R. Sugimoto 4
Daniel Torres-Salinas 4

Martin Wieland 4

Data source: Web of Science CC, cited reference search; n=235
citing authors; all authors with four or more articles citing Schldgl;
data as of February 2025.

community was (and still is) in bibliometrics.

In Table 7, we get a more detailed picture of Schlogls
research impact. We searched for the most cited publica-
tions by Schlogl in Scopus, WoS CC, and Google Scholar.
Google Scholar revealed the most citations, followed by
Scopus and WoS CC; however, the ranks of the top-cited
publications are similar in the three information services.
An exception is publication no. 7 on information and
knowledge management, which ranks second on Google
Scholar but seventh and eighth on Scopus and WoS.

Schlogls most cited publication is “A bibliometric
analysis of pharmacology and pharmacy journals” (pub-
lished in 2008), followed by “Comparison of citation and
usage indicators” (2010) and “Impact and relevance of LIS
journals” (2004). Because of their age, older publications
have a greater chance of being cited than articles from re-
cent years. Therefore, Table 7 is necessarily biased toward
older writings. Apart from publication no. 7, which is on
information and knowledge management, all frequently

Table 11. Broad topic classification of articles citing Schlogl

Web of Science topics Number of articles citing Schldgl

Bibliometrics 162
Information literacy 27
Knowledge management 7
Entity resolution 5

Data source: Web of Science CC, cited reference search; n=235 cit-
ing authors; all WoS topics with five or more articles citing Schldgl;
data as of February 2025.

cited papers of Schlogl (from Table 7) are in the field of
bibliometrics, which confirms the result from Table 11
with bibliometrics as the top-citing research branch.

The citations of Schlogls publications form an inverse-
logistic distribution (Stock, 2006), meaning that there
are several frequently cited documents and—below the
turning point of the curve—many documents with low
citation rates in the form of a long tail. A power-law dis-
tribution would have been more expected, as it is the most
common in informetrics. There would be one highly cited
work at the top of the curve and a steep drop in citation
rates. In the context of indexing and retrieval, Peters and
Stock (2010) speak about “power tags,” meaning the top
terms of an inverse-logistic distribution of terms assigned

http://www.jistap.org 9



JISTAP vou13 0.

to a document in an information service supporting user-
created tags. In our case (Table 7), we can identify “power
publications” that are the author’s most cited and, thus,
most influential works.

5. RESEARCH TOPICS

What were Schlogls main research topics? We ap-
plied the scientometric results to find heuristics on es-
sential themes. In this overview of a complete oeuvre of
a researcher, we can only give brief information on the
content of Schlogls research. We will concentrate on the
research questions, applied methods, and main results. We
also obtained comments on the research style of and col-
laboration with Christian Schlégl from former co-authors
in the respective research area. However, examining the
individual research aspects in more detail is a task for fu-
ture studies.

5.1. Library and Information Science Journals:
Authors, Readers, and Editors

We found this theme through articles no. 3, 8, and 10
in Table 7, topic cluster T3, and through parts of author
cluster A5 (however, only connected with Stock). Here,
the co-authors are Stock and a group of students of Graz
and Cologne, who published under the pseudonym “Gra-
zia Colonia” The findings were published between 2002
and 2008.

This project aimed to analyze the relationships between
citations and references to scientific journals on the one
hand and the readership of the journals on the other (Gra-
zia Colonia, 2002). Subjects of the study were internation-
al and German-language LIS periodicals. Schlégl and his
research team formulated two research questions, namely
(1) “What is the impact of LIS journals?” and (2) “What is
the relevance of LIS periodicals to their readers?” (Schlogl
& Stock, 2004, p. 1156). Grazia Colonia applied two em-
pirical methods. Besides citation analysis, they worked
with questionnaires. Data from the 40 international LIS
journals were collected from the Journal Citation Reports,
while the data for the German-language periodicals were
counted manually—1,494 source articles with 10,520 ref-
erences. The response rate of the reader survey with 257
usable questionnaires from German-speaking information
specialists was relatively high. The main results include a
negative correlation (-0.11) between the impact factor and
the reading frequency for all analyzed 50 journals and a
high correlation (+0.70) between the regional impact fac-
tor and the reading frequency of the 10 German-language
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LIS journals. There were huge differences between the
reading behavior of researchers and practitioners (Schlogl
& Stock, 2008). The correlation between the regional im-
pact factor of the ten German-language periodicals and
the reading frequency was +0.71 for the practitioners and
-0.17 for the scientists because the latter preferred to read
international journals and not German-language papers.
Schlogl checked the results by conducting an empirical
survey of editors; however, the editors confirmed the re-
sults concerning practitioners and scientists in their roles
as readers as well as authors (Schlégl & Petschnig, 2005).

At the end of the project, Juchem et al. (2006, p. 32)
determined five basic dimensions of the scientometrics
of journals: (1) production (papers and their authors),
(2) content (topics), (3) reception (readers), (4) formal
research communication (references and citations),
and (5) editorial work (editorial policies and publishing
houses). These facets provided a template for the structure
of Hausteins famous book on multidimensional journal
evaluation (Haustein, 2012).

Kerstin Wolff, née Juchem, was student at the Univer-
sity of Applied Sciences in Cologne, Germany, at this time
and was one of the participants in the Grazia Colonia
project. Now she is the head of two public school libraries
in Kerpen, Germany. Wolff states,

As part of the ‘Grazia Colonia group and beyond, I had
the opportunity to work with Christian Schlogl. Initially
separated by the two location-based groups in Graz and
Cologne and by the various tasks, one thing in particular
became apparent in the ‘Grazia Colonia example: Chris-
tian Schlogl was passionate about his cause. Achieving a
good result was, however, more of a pleasant side effect.
In his dealings with ‘his’ students—among whom we stu-
dents from Cologne can now count ourselves despite the
border—he always had one thing in mind: He offered
each and every person involved in the project help to help
themselves, was always ready to support wherever help
was needed or a perspective needed to be steered in a dif-
ferent direction. His unconventional manner and the way
we met on equal terms turned us into a team with a com-
mon goal in mind (Wolff, personal communication, May
1, 2025).

5.2. Web of Science and Scopus as Tools for
Bibliometric Analyses
We selected this research topic because the primary
publication is highly cited (article no. 1 from Table 7 is
Schlogls top-cited paper), and it is part of the author clus-
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ter A3 (however, it is only connected with Gorraiz). It is
the theme of the topic cluster T4. The co-author of this
research project is Gorraiz from the University of Vienna,
Austria; the results were published in 2008.

The leading research question of this project is: How
suitable are the citation databases WoS and Scopus for
scientometric analyses (Gorraiz & Schloegl, 2008)? As the
researchers publication and citation behavior depend on
the scientific discipline, Gorraiz and Schlogl considered
only one research field: pharmacology and pharmacy. In
most cases, the impact factors of the journals were higher
in Scopus than in WoS. However, since Scopus covers
more journals than WoS, “a journal in Scopus has a higher
chance of getting cited in general” (Gorraiz & Schloeg],
2008, p. 717). The authors could demonstrate that both
WoS and Scopus have problems with the accuracy of data,
e.g., concerning the correct determination of the articles’
document types. Furthermore, “the assignment of subject
categories to journals is not always transparent and differs
between Scopus and WOS” (Gorraiz & Schloegl, 2008, p.
723).

Juan Gorraiz remembers the projects with Schlogl:

I first met Christian Schlogl in Eisenstadt, where he
had just begun laying the foundations for the Fachhoch-
schule (University of Applied Sciences). At that time, I was
teaching a few courses there, and it was during those early
encounters that I had the opportunity to spark in him
not only an interest but what I believe became a genuine
passion for bibliometrics. That shared curiosity quickly
turned into a rich and long-standing collaboration. At the
time, I was still heading the Department of Information
and User Services at the Central Physics Library in Vi-
enna, so my time for research and publishing was limited.
Christian more than made up for this. He developed into
an ideal co-author—diligent, original, and full of energy—
quickly finding his own style and applying bibliometric
methods to topics close to his heart.

Our first joint project was in fact a small milestone:
We were among the first to use Scopus as a data source
in bibliometric analyses. We presented our results at the
11th International Society for Scientometrics and In-
formetrics (ISSI) Conference in Madrid in June 2007,
where our work was met with strong interest and warmly
received by the scientometrics community. It felt like a
shared entrance onto a bigger stage. What followed were
many discussions—often long and lively—whenever we
met at conferences or university events. Some of the most
memorable ones happened in the context of the Univer-

sity Course for Library and Information Studies, where we
both contributed and exchanged views passionately. It was
during these meetings that I came to appreciate even more
his critical mind, his dry humor, and his generous collegi-
ality.

Among the areas we worked on, usage metrics became
our most focused domain—recognizing their impor-
tance alongside traditional citation metrics. Christian
approached this topic with characteristic pragmatism and
intellectual rigor. Later, with my new responsibilities as
head of the newly established Bibliometrics Department
at the Vienna University Library, our professional paths
diverged. But we never lost touch (Gorraiz, personal com-
munication, April 23, 2025).

5.3. Information Usage Behavior of Researchers:
Citations, Downloads, and Reference Services

This theme is mirrored in articles no. 4 and 9, topic
cluster T1, and author cluster A3. In this project, Schlogl
worked together with Gorraiz, Gumpenberger (University
of Vienna), and Jack (Mendeley). The publication from
2015 resulted from a cooperation between Schlogl, Jack,
Lindstaedt, and Kraker (the latter from Know Center in
Graz at the time of publication). The cooperation between
Schlogl and Gorraiz on this project lasted between 2010
and 2015 and is strongly connected with the project from
paragraph 5.2.; the other authors joined the publication
activities on this research between 2013 and 2015.

With the offers of full-text articles and user-generated
reference services, new retrieval and document delivery
options have emerged as well as new means of scientomet-
ric research. Now, there is more data measuring research
impact, including:

« citations (as before),

« downloads of article full texts (new),

» metadata on reference services (as a new proxy of
readership).

Data sources were Scopus and the Journal Citation
Reports of WoS for the citations, Elsevier’s Science Direct
for downloads, and Mendeley for readerships (Schlogl et
al,, 2014a). Schlogl and Gorraiz (2010, p. 569) introduced
new scientometric indicators with the usage impact fac-
tor and the usage half-life. These new indicators were
constructed in analogy to the journal impact factor and
the journal half-life. Articles have the highest download
rates immediately after being available online, while cita-
tions come years later. Therefore, downloads have another
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“meaning” than citations, “which denote only a small as-
pect of science communication” (Schlégl & Gorraiz, 2010,
p. 578), and “usage metrics can be regarded as an interest-
ing complement to citation metrics” (Schlogl & Gorraiz,
2011, p. 161). The articles readership belongs to different
sectors, including academics, governmental or industrial
readers, and the general public: “As a logical consequence,
articles are often downloaded many times but remain un-
cited due to the fact that they are used for other purposes
(pure information, learning, teaching, etc.) apart from the
publish or perish ‘game” (Gorraiz et al., 2014, p. 1093).

“Readership” becomes defined with an altmetric mea-
sure as the number of mentions of an article in Mendeley
user libraries (Schlogl et al., 2014b, p. 1119). A study on
two paradigmatic information systems journals shows
medium to high rank correlations between downloads
and citations, relatively high correlations between down-
loads and readerships, and much lower correlations
between readership and citations (Schlogl et al., 2014b).
Schlogl et al. (2014b, p. 1126) found an interesting hint on
the relationship between citations and downloads: “Later
on citations contribute to a re-increase in the downloads
to some extent”

In analogy to co-citations, a further project introduced
co-readership, again based on Mendeley user librar-
ies (Kraker et al.,, 2015). In addition, other data sets and
sometimes other data sources (such as SCIMago) were
used and the focus was on relational, not evaluative sci-
entometrics. Co-readership means that two articles are
found in the library of an individual Mendeley user. The
outcomes suggest that “the results of a co-readership anal-
ysis may be much more up-to-date than co-citation analy-
sis” (Kraker et al., 2015, p. 179). Although co-readership
probably offers a weaker indication of subject similarity
than co-citation, it can still be expected to serve as a use-
tul indication of subject similarity and as a sound basis for
the visualization of knowledge areas.

Peter Kraker was researcher at the Know Center in
Graz; now he is founder and chairman of Open Knowl-
edge Maps in Vienna, Austria. Kraker notes,

Christian Schlogl sought to move beyond the well-
trodden paths of bibliometrics research, which included
his interest in exploring new measures. He had a keen eye
for identifying promising research directions and actively
forged new collaborations to pursue them. One such ex-
ample is this project, which ultimately brought together
four institutions from Austria and the UK and was among
the first to compare citations, downloads, and readership
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metrics. The insights from this work helped shape the
discourse around alternative metrics at a time when such
approaches were still emerging.

Christian had a profound influence on me throughout
my studies, academic career, and later professional life. His
work inspired my own research into scholarly commu-
nication on the web and its use in visualizing knowledge
domains. He supported my interdisciplinary approach
and embraced rather than eschewed the complexities it
brought. He was an advisor, mentor, and a consistently
positive force in my life—and in the lives of many others.
He will be sorely missed (Kraker, personal communica-
tion, May 2, 2025).

5.4. Evaluation of Research Institutions

This research topic results from the author clusters A5
and (partially) A4. Co-authors were Dorsch (University of
Disseldorf, later Leibniz Information Center for Econom-
ics in Kiel, Germany, now GEMASS [Sorbonne University
and CNRS] in Paris, France), Reichmann, and Stock, as
well as Gorraiz (in the 2003 publication) and Boric from
the University of Graz. The main projects publications
started in 2022 and lasted until Schlogls passing; however,
Schlogl also researched this topic in earlier stages of his
career.

Schlogl et al. (2003) analyzed two paradigmatic re-
search institutions to show the problems with quantitative
research evaluation. They found two groups of issues,
namely data and indicators, as “different data and different
indicators can result in quite different outcomes” (Schlogl
et al., 2003, p. 298). For instance, if one cannot find con-
crete data on an institutions staff, the number of papers
per researcher cannot be calculated. The researcher will
get different results for publications and citations when
searching for information on various services.

Some of Schlogls studies include the analysis of his
home institution in comparison with other research
institutions, e.g., the research subjects of information
science institutions in Graz and Diisseldorf via a topic
analysis (Dorsch et al., 2017) or a long-time study on the
research performance of the Graz institution (Reichmann
& Schlogl, 2022). Bibliographic databases cover only 13%
(WoS) or 23% (Scopus) of all publications. There are dif-
ferent points of view when the analyzed time intervals
change. The complete history (33 years) shows the entire
research performance. In contrast, shorter intervals (e.g.,
from 11 years to 3 years or annually) depend more on
publication and citation data fluctuations.

It makes a difference in the determination of the per-
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formance of an institution if scientometricians work with
simple numbers of employees or with full-time equiva-
lents to calculate the institution’s labor productivity and
impact (Stock et al., 2023a). However, it is not always easy
to get such data on employment. How does one search for
an institution, for instance, on WoS (Stock et al., 2025)?
One can search for the institutions name or for the names
of its research staff in a given time interval. This project
provided evidence: A search for affiliated authors outper-
forms a search for institutions in WoS.

Isabelle Dorsch was part of the project team on the sci-
entometrics at the meso level, and adds:

I have pleasant memories of our discussions and plan-
ning meetings with colleagues in Graz regarding our
collaboration, for example, the scientometric analysis on
the influence of the chosen methodology for research
evaluation at the institute level or general research topics.
I particularly remember his (Christian Schlogls) friendly,
team-focused, and pragmatic working style when I think
of our collaborations. Through his work in this area, he
actively contributed to analyzing the methodological vari-
ations (and biases) for scientometrics studies, apart from
his other foci of study (Dorsch, personal communication,
March 31, 2025).

Another project co-authored with Boric and Reich-
mann covered publications of more than 200 business
administration professors in Austria. One can get perfor-
mance data from WoS or Scopus (Schlogl et al., 2024) or
from personal publication lists (Dorsch, 2017; Dorsch et
al,, 2018) of all researchers to be analyzed (Reichmann
et al., 2024). Especially for non-English publications,
personal publication lists are very useful for bibliometric
approaches. “When comparing the individual researchers
ranks based on their personal publication lists (...) with
those based on WoS (...) for the basic variant (...), dra-
matic ranking differences become apparent” (Reichmann
et al,, 2024, p. 6). In another project module, Boric et al.
(2024) analyzed not the individual researchers but the
entire group of Austrian university institutions of business
administration. In the light of WoS and Scopus, the ranks
of the particular institutions are stable in the rankings
based on publications per researcher. In the analysis of
citation data, “The ranks of the Austrian business schools
remain relatively unchanged when moving from WoS to
Scopus. There are larger changes when switching from full
to adjusted counting, and even larger (...) when switching
from citations per researcher to citations per publication”

(Boric et al., 2024, p. 18). The project team worked with
several performance indicators. The choice of the indica-
tors heavily influences the rankings. As Boric et al. (2024)
conclude, “Therefore, the main contribution of our ap-
proach to existing international university rankings is that
it demonstrates that no composite indicators should be
used. Instead, separate and more comprehensive rankings
for each considered indicator should be performed” (Boric
etal, 2024, p. 23).

Given the problems with scientometric indicators
at the meso level, it is clear that rankings of institutions
based upon composite indicators, e.g., according to their
alleged “importance;” make little or no sense. Such prob-
lematic rankings are, among others, the Academic Rank-
ing of World Universities (ARWU), the Quacquarelli
Symonds World University Rankings (QS), the Times
Higher Education World University Ranking (THE), the
Leiden Ranking, and the U.S. News Best Global Universi-
ties (Schlogl et al., 2025).

Sandra Boric describes the research project:

In our area of research, one might be inclined to stick
to describing numerical values and statistics. Prof. Schlogl,
however, always paid attention to including a holistic view
in our texts and reminding the reader of the bigger picture
we are looking at. When it comes to evaluating research
institutions, much of his focus was on the comparison of
publication- and citation-based rankings. He made an
effort to include concrete examples for value differences
in institutions, and he always wanted to (if possible) use
Austrian or German institutions as examples to raise their
research visibility and cover this niche topic of research.

His methodologies heavily focused on reproducibility
and describing the data collection process. We also used
several levels to classify data, e.g., on the researcher level,
subject area level, and institutional level (which again
shows the desire to remind the reader of the bigger picture
we are looking at). His mantra was that the data sources
should always be reliable and (if possible) easily accessible,
while the data collection process and used indicators can
be as diverse and detailed as the research project requires.

In our research institution evaluations, Scopus gener-
ally fared better as a data source than WoS. We knew that
the larger institutions would rank higher in absolute terms
and visibility, so we adjusted counts, developed a model
of ranking variants for business schools, and looked at the
ranking stability across institutions. We derived implica-
tions for research practice for rankings based on the num-
ber of publications, the number of pages per researcher,

http://www jistap.org 13



JISTAP vou13 0.

the share of highly active researchers (e.g., with ten or
more publications), the institutions top five most publish-
ing researchers publication counts, the average citation
count (per researcher and publication), the institution’s
top five most cited researchers citation counts, and the H-
indices (Boric, personal communication, March 21, 2025).

5.5. Estimating the Demand of a Country's
Information Professionals

Author cluster A2 gave us hints to this project. Schlogls
co-authors were Hayes (at the time of the project, Profes-
sor Emeritus of the UCLA Graduate School of Library
and Information Science in Los Angeles, CA, USA) and
Karlics (Graz and Bolzano, Italy). This research was pub-
lished between 2009 and 2013.

The projects leading research question is: What is the
size of the information industry in a country? Austria
serves as an example of an economy (Hayes et al., 2009).
A primary objective is to estimate the need for informa-
tion management activities. Such activities are essential
for university libraries, which serve as models for the
complete knowledge industries of a country. Using the
Library Planning Model from Hayes, the staffing needs of
an average Austrian university library in media processing
and user support are determined. These needs represent
the starting point for estimating the knowledge indus-
tries demand for information management activities. The
number of librarians in university libraries can be used to
roughly estimate the demand for information specialists in
knowledge-intensive industries (Hayes et al., 2011). Data
sources are the official statistics for the national input-out-
put system, including data on, e.g., products of publishing
houses and data on the number of employees in libraries
and knowledge industries (in full-time equivalents). For
the libraries, the actual number of all librarians per library
user could be determined—Hayes et al. (2011, p. 328)
calculated a value of 0.007733. Following their model, the
same value is valid for the number of information special-
ists per knowledge worker in the economy. In Austria,
there are 337,755 knowledge workers, 114,117 students
needing knowledge, and 3,494 full-time equivalents of
information specialists (Hayes et al., 2013). According to
the Austrian official statistics, there were 3,477 informa-
tion specialists in the Austrian knowledge industry in
2005. Therefore, the calculated value applying the Library
Planning Model seems to be a good approximation of the
official value.

Karin Karlics describes this research project.
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The idea behind the project with the Library Plan-
ning Model was to strengthen the role of librarians, in
particular, that of information specialists. The goal was to
increase their visibility and enhance the value of their pro-
fessional activities. Christian Schlogl, who was involved in
training librarians in various roles throughout his career,
was open to this innovative project.

Estimating the demand for a country’s information
professionals based on data from academic libraries was
considered unusual and controversial. However, it was
precisely this exploratory research approach that gave the
project its unique appeal. The result of approximating the
official value surprised even the authors.

The bibliometrician Christian Schlégl demonstrated
remarkable openness to new, albeit unconventional, ap-
proaches through this project. However, further studies
would have been necessary to substantiate the results.
In particular, analyses at the micro level or international
comparative studies could have provided valuable addi-
tional insights (Karlics, personal communication, March
23,2025).

5.6. Information Literacy

Author cluster Al led us on the trail of this topic. The
primary co-author is Dreisiebner from Graz, who later
worked in Hildesheim, Germany, and Villach, Austria;
however, Schlogl also worked with colleagues from several
countries. The publication activities took place between
2015 and 2019.

The main attempts of this research line were to de-
termine the level of students’ information literacy and
options for improving them. Schlogl adopted a standard-
ized test for measuring information literacy, which Beu-
telspacher (2014) created in Diisseldorf, Germany. In his
course on information science for business administration
students, Schlogl taught fundamentals of information lit-
eracy, and the information literacy questionnaire was used
instead of the usual written exam (Beutelspacher et al,,
2015). In general, the students answered most questions
successfully. After finishing this questionnaire, the stu-
dents received a second (now anonymous) questionnaire
on their appreciation of the information literacy question-
naire. This evaluation also had positive outcomes. The
next project step was a semi-structured interview to col-
lect data on the perception of information literacy among
academic staff at the universities of Graz, Tallinn, and
Zagreb (Kirini¢ et al., 2015). A further step led Schlégl to
South Korea. In cooperation with Seo and Rust, Schlogl
compared the information literacy of students from the
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University of Graz and Chungbuk National University
(Rust et al., 2017), applying a modified version of Beu-
telspacher’s test. Another project team with Maurer and
Dreisiebner used the Beutelspacher test again to compare
the information literacy of beginner students from differ-
ent study programs (Maurer et al., 2017). The difference
in information literacy across the various disciplines was
not very high, but the overall competencies were weak or
mediocre. As was reflected, “Another interesting result of
our study is that students self-assessed level of informa-
tion literacy is much higher than it actually is” (Maurer et
al,, 2017, p. 317).

Are there textbooks for teaching information literacy?
Dreisiebner and Schlogl (2019) analyzed discipline-spe-
cific teaching materials via a structuring content analysis.
The most significant difference between the disciplines
is determining the nature and extent of the needed in-
formation, especially in identifying potential sources of
information, e.g., discipline-specific information services.
The authors also discussed the implementation of Massive
Open Online Courses (MOOC:s) into academic teaching,
noting, “Besides regular classes, MOOCs might be a pos-
sible solution, which have the advantage to be completely
web-based and thus allow the direct integration of practi-
cal exercises and examples” (Dreisiebner & Schlogl, 2019,
p. 410).

Dreisiebner here remembers:

Christian initially brought my attention to the research
field of information literacy during our first consultation
session for my Ph. D. studies. He immediately recognized
the fitting to my educational background and interests.
Indeed, this was a perfect fit, and until today, information
literacy stays one of my core research fields. I am very
grateful for his guidance in these early days of my aca-
demic career. Christian held some popular courses on in-
formation literacy for business and Ph. D. students, which
were perceived by students as very helpful. The practical
experience from his teaching offers, as well as his in-
volvement in the training of librarians in Austria and the
information literacy groups among librarians in general
inspired his research, where he was especially concerned
with the facilitation and evaluation of information literacy
in classroom settings. In our work, we also explored new
approaches for information literacy facilitation, specifi-
cally through MOOCs. He was especially familiar with
quantitative approaches to measuring information liter-
acy. Some of his key findings concerned the gap between
students’ self-perception of their information literacy

skills and actual evaluation results, subject-specific differ-
ences in information literacy skills, as well as approaches
for subject-specific adaptations for information literacy
achievement tests (Dreisiebner, personal communication,
March 26, 2025).

5.7. Information and Knowledge Management

Article no. 7 from Table 7 and the mention of knowl-
edge management in Table 11 gave hints to this topic,
which Schlogl processed alone. Besides this paper from
2005, Schlogl published a book (Schlogl, 2001) and some
articles on this topic.

The book (Schlogl, 2001) is an “inventory” of informa-
tion management and includes a literature overview and a
bibliographic study. Schlogl justified the twofold approach:
“Since a conventional literature analysis always carries the
risk of a certain subjectivity and therefore cannot satisfy
fundamental scientific criteria such as intersubjective
confirmation, a more objective method was also used: a
scientometric study” (Schlogl, 2001, p. 1). Additionally, he
analyzed the main dimensions of information manage-
ment, utilizing an author co-citation study (Schlogl, 2003).
This bibliographic study identifies three main branches of
information management: technology-oriented informa-
tion management, content-oriented information manage-
ment, and knowledge management (Schlogl, 2005).

Since the early days of his research, Schlogl followed
an empirical approach to information science, which is
always supported by literature studies. By this way, in this
article, we adopted Schlogls approach.

6. DISCUSSION AND CONCLUSION

6.1. The CEuvre of Christian Schlogl in a Nutshell

Our bibliometric analysis reveals that Christian Schlogl
was an extremely active and respected researcher. Over
the course of his academic career, he authored 177 pub-
lications, which have been cited almost 700 times to date
(based on Scopus). It should be noted that only the 34
English-language journal articles recorded by this in-
formation service have a chance of being counted in the
number of citations. The impact of all other publications,
including numerous German-language journal articles
as well as contributions to proceedings and edited books,
cannot be quantified.

It seems positive that Christian Schlogl published
relatively consistently over the years, thus showing no
research fatigue even in his advanced career. Therefore, it
can be assumed that numerous more publications would
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have appeared had his sudden death not abruptly ended
all research activities.

The numerous collaborations and co-authorships are a
strong indication that Christian Schldgl was an extremely
cooperative and popular researcher. Collaborations were
also a welcome opportunity for him to pass on his exten-
sive knowledge to younger colleagues, as emphasized in
several comments by co-authors.

Christian Schlégls research content was quite broad,
as confirmed by the topic analysis. This is also reflected
in the variety of publication venues he chose. The focus of
his journal-based publications was not only information
science journals, but also library and computer science
journals. If one wanted to reduce the main research topics
from the seven previously presented to two, this would be:

a) Scientometrics of journals, including the informa-
tion behavior of their readers, and

b) Scientometrics of research institutions (which are on
the scientometric meso level).

As part of his research activities, Christian Schlogl used
a variety of empirical methods and data sources, such as
publication analysis, citation analysis, co-citation analysis,
questionnaires, semi-structured interviews, usage statis-
tics, official statistics, tests (e.g., for information literacy),
and content analysis, as well as altmetrics (Mendeley).

Isabelle Dorsch, one of his many co-authors, character-
izes Schlogls research topics and his research style:

Based on my personal perception, our joint projects,
and personal contact over the last decade, I would char-
acterize Christian Schlogls research style as an empiri-
cal approach focusing on quantitative analysis within
scientometrics. For his studies focusing on the micro or
meso level, he utilized publication metadata that was self-
obtained or provided by different information services.
He contributed to the international and national body of
information science research (Dorsch, personal commu-
nication, March 31, 2025).

Juan Gorraiz also states,

Christian, to me, embodied what a true colleague and
co-author should be: sharp, curious, constructive, and al-
ways open to new ideas. He challenged me, supported me,
and inspired me. Even now, I often find myself thinking of
him when I reflect on a project or prepare a presentation.
Just like the “invisible colleges” that shape the intellectual
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landscape of science, I believe in the presence of “invisible
colleagues”™—those who, though no longer with us, remain
part of our professional and personal journey. Christian is,
and will always be, one of those for me (Gorraiz, personal
communication, April 23, 2025).

6.2. Scientometrics at the Micro Level: Strengths,
Weaknesses, Opportunities, and Threats (SWOT)

Our final section is a SWOT analysis of scientomet-
rics (Rousseau & Rousseau, 2021) in the service of the
description of the oeuvre of an individual researcher. Fig.
5 exhibits the scientometric indicators which we applied.
Concerning basic data, one must confirm that the lists of
publications and citations are truebounded. As we have to
work with information services, we should calculate the
visibility of an egos oeuvre on different information ser-
vices. The bibliometric picture of the research production
is mirrored in the egos publications, their document types,
and their time series. Given a truebounded publication
list, one can easily determine the co-authors, the cluster of
co-authors, and the preferred publication sources.

Additionally, we tried to find the egos citation identity,
that is, the authors of the literature cited by the ego. Re-
garding the research impact, we searched for literature cit-
ing our ego and created a time series. The citation image
makers are the authors who cited documents of the ego.
Analyzing the countries of activity of the citation image
makers, we obtained a picture of the diffusion of the egos
research results all over the world. “Power publications”
are the most-cited documents written by the ego. The
research topics can be viewed from two perspectives: the
egos publications and the citing literature.

Besides the truebounded Uni Graz Online information
service, we applied WoS and Scopus, although under-
bounded, for data acquisition. The different search func-
tionalities of both information services drove the decision
for each.

The strength of a bibliometric approach on the micro
level is the mostly easy handling of the basic data. Howev-
er, we needed an appropriate database. For our case study,
it was the institutional research repository (Uni Graz
Online) and not the commonly used information services
such as Scopus or WoS, as they all were incomplete. A fur-
ther strength of this approach is the offer of citation data
by the information services; however, we must assume
that this information again is incomplete. But when it
comes to citation data, there is nothing better. In line with
Rousseau and Rousseau (2021, p. 1436), we can confirm
that bibliometric studies are objective and reproducible as
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document
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series of
publications

Preferred
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Research production
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Citation identity

Preferred topics,
clusters

Research topics

well as cost- and time-effective. Additionally, they allow
for tracing the history of ideas, in our case, the history of
the ideas of an individual researcher.

There are many weaknesses in bibliometrics (Stock et
al., 2023b). The main problems are the incompleteness
of information services and the absence of consistent in-
dexing. While Scopus could identify Schlogl through a
unique researcher number, all other used databases failed.
They failed to correctly handle homonymy (showing and
merging other researchers with the same or similar name)
and synonymy (indexing name variants of the same au-
thor as different researchers, here, e.g., Schlogl, Schloegl,
and Schlogl). In our case, Google Scholar was completely
unusable. If researchers want to be correctly indexed in
Google Scholar, they must necessarily correct their publi-
cation lists, that is, adding missing publications, merging
synonymous author names, and deleting publications by
other researchers with similar names.

It takes some time before a publication can be cited.
Therefore, recent works initially have little chance of being
highly cited, and so citation databases and, subsequently,
bibliometrics are biased towards older publications. We
did not find important recent articles by Schlogl via cita-
tion analysis but through author clusters or topic clusters.
A further weakness is the missing functionality of infor-
mation services such as WoS or Scopus. We were sorely
missing a rank command for all the names of the cited

Topics of
citations

Visibility

Number and
time series of
citations

Citation image
makers

10edwi yoseasay

Countries

“Power
publications”

Fig. 5. Scientometric indicators
for the description of a
researcher’s oeuvre.

authors when looking for Schlogls citation identity. How-
ever, Semantic Scholar offers ranked lists for a researcher’s
citing authors, referenced authors, and co-authors. But we
could not use these options as we failed to correctly iden-
tify Schlogl and his publications due to errors concerning
synonymy and homonymy.

A great opportunity of bibliometrics, in contrast to
other methods (e.g., interviews or literature studies), is the
provision of a “big picture” (Rousseau & Rousseau, 2021,
p. 1436) of the complete oeuvre of a researcher. This “big
picture” will be complete if we use a complete database
with all publications by an author (as in our case, Uni
Graz Online); it will be sketchy and mutate into a threat
if one applies information services such as WoS or Sco-
pus. In our case study, these problems concern Schlogl's
citation identity, citations of his articles, citation image
makers including their countries and topics, and Schlogls
power publications.

We have to mention a practical limitation of the ap-
plied method. Concerning our illustrative example, our
approach works well, especially as there is a reliable and
(more or less) clean and complete digital database, which
could be validated through collegial insight. However, our
approach is not easily generalizable if there is not such a
rich data source. Problems in data collection may arise
through homonyms and synonyms of author names, re-
searchers publishing in under-indexed languages, or miss-
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ing institutional repositories or personal publication lists.
Additionally, one has to find the best-fitting experts for
interviews who are willing to share their knowledge. All
the experts we interviewed provided us with their writ-
ten texts, so no revisions or edits were necessary. We were
very happy and grateful here. Our methods work only
well when the researcher is well known and has a true-
bounded publication list and when he had co-authors in
order to provide contextual information.

As professional information services as WoS or Scopus
are probably underbounded for all individual researchers,
it is very helpful for all scientometric studies to have avail-
able truebounded online publication lists for the analyzed
researchers, be it an institutional repository (Rothfritz
et al., 2025) or personal publication lists (Dorsch et al.,
2018).

It would be an interesting research topic to compare
researchers’ “true” scientometric representations (based
upon their time-dependent complete sets of publications
and citations for a specific period of time) and their rep-
resentations in single information services (e.g., WoS and
Scopus) or in combinations of these information services.
A reviewer of this article called such a representation
a “scientometric personhood,” being “an algorithmic-
bibliometric view of the academic self, shaped as much by
indexing systems and visibility infrastructures as by the
researcher’s own agency” (anonymous reviewer, personal
communication, August 15, 2025). Such scientometric
personhoods exhibit “how scholarly lives are represent-
ed—and sometimes reduced—by quantitative proxies”
(anonymous reviewer, personal communication, August
15,2025).

Scientometric indicators are appropriate for an over-
view of a researchers life work and provide us with heu-
ristics for the researcher’s research production, research
impact, and research topics. However, quantitative data
on publications, citations, and topics are only the begin-
ning of the description, analysis, and interpretation of the
contents of an egos publications and the citations those
publications attracted. At this point, we have to talk with
colleagues and co-authors, and we have to read and un-
derstand all the literature that is recognized as important.
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ABSTRACT

This study explores the applications and developments of the theory of information worlds (TIW), developed by Burnett and
Jaeger (2008), Jaeger and Burnett (2010), in peer-reviewed research published between 2008 and 2023. Building on the previous
systematic review by Park et al. (2022), a qualitative content analysis was conducted on 27 articles that employed TIW at
substantial theoretical levels, including theory application, theory conversation, and theory generation. The findings reveal that TIW
serves as a robust and scalable theoretical framework, applied across diverse contexts and methodological approaches, often
integrated with qualitative and mixed methods. The core concepts of normative information behavior and information value were
most frequently employed and concepts such as social types were less frequently applied, indicating potential areas for further
theoretical refinement. TIW has also informed new theoretical contributions, including a framework of information access in local
communities and a theory of local information landscapes, and has been used in conjunction with complementary theories across
disciplines. While criticisms regarding its limited treatment of individual agency and affective dimensions have been raised, recent
theoretical developments incorporating cognitive and signification domains into the framework have sought to address these
limitations. This study contributes to understanding the role and evolution of LIS theory and highlights the potential of TIW for
future theoretical advancement and interdisciplinary application.
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1. INTRODUCTION

The field of library and information science or studies
(LIS) has been criticized for its lack of theory develop-
ment, as well as reliance on theories from other disci-
plines. McKechnie et al. (2001), Pettigrew and McKechnie
(2001), and Kim and Jeong (2006) found that the use of
theory in LIS research in the 1990s and early 2000s was
trending upward. However, Pettigrew and McKechnie
(2001) identified notable use of theories from other disci-
plines and a lack of use of theories from within LIS. Addi-
tionally, Kim and Jeong (2006) noted a decline in articles
focusing specifically on theory development. A decline in
theory use in LIS conference papers (Vakkari, 2008; VanS-
coy et al., 2022) and LIS research and professional articles
(Julien et al., 2011) has also been noted. Other research
has pointed to the increased use of theories from external
disciplines, prompting calls to reinforce theory use and
development from within LIS (Julien et al., 2011; Kassim,
2024; McKechnie et al., 2001; Pettigrew & McKechnie,
2001; Ukwoma & Ngulube, 2021; VanScoy et al., 2022).

To address these challenges, the present authors de-
cided to explore and describe the use and development
of a theory native to LIS: Burnett and Jaeger (2008)’s and
Jaeger and Burnett (2010)’s theory of information worlds
(TIW hereafter). Burnett and Jaeger (2008; 2011)s and
Jaeger and Burnett (2010)s TIW characterizes the social
contexts of information behavior through five core con-
cepts, as described in the literature review. This study
represents the third study in the series. In the first study,
Park (2022) explored the use of TIW across 14 doctoral
dissertations and found that TIW is often used with
qualitative methods, with the interactions between the
core concepts helping to describe and explain individuals
social information worlds. The second study, Park et al.
(2022) expanded on the first through a systematic review
of peer-reviewed research articles and found a similar
trend of TIW and qualitative methods. They also found
that while the adoption of TIW is trending upwards in LIS
and across disciplines among scholars worldwide, relative
awareness and adoption of TIW appears to be low.

The purpose of this study is to continue exploring and
describing how and in what ways TIW has been applied
and developed in peer-reviewed research articles. The
previous study by Park et al. (2022) primarily describes
quantitative trends, such as author affiliations and dis-
ciplines, publication venues, author keywords, research
method types, and sample populations. This study iter-
ates on the previous by re-using and updating the original

sample and revising the analytical framework, and differs
by looking more closely at how and why TIW has been
applied and developed, as well as how it has informed LIS
theory development and scholarship through qualitative
content analysis. The qualitative content analysis of this
study allows for a more nuanced and detailed exploration
of the ways in which TIW has been applied to guide re-
search design or interpret data, how it has been developed
or expanded, and how it is discussed in terms of rationales
for use as well as strengths and weaknesses. The research
questions for this study are:

RQI: In research using the TIW, how is it applied?

1-1 How does TIW inform research design?

1-2 Is TIW applied in part or as a whole?

1-3 What other concepts or theories are used alongside

TIW?

RQ2: In research that generates or develops TIW, in
what ways is TITW revised, expanded upon, or used to in-
form other models or theories?

2-1 What revisions or expansions to TIW are pro-

posed?

2-2 What alternative formulations of TIW are pro-

posed?

2-3 What new concepts, models, or frameworks are

informed by TTW?

RQ3: In research that applies, develops, or substantially
discusses TIW, how are its implications and applications
considered?

3-1 What strengths of TITW are reported?

3-2 What weaknesses of TTW are reported?

This exploratory and descriptive study reports on the
status of TIW’s empirical application and theoretical de-
velopment, and offers recommendations for continued
application and development of TIW in future in light
of the findings. This study aims to contribute to ongoing
conversations about theory use and development in LIS by
offering an in-depth examination of how TIW has been
applied, interpreted, and adapted in LIS scholarship. This
study may build awareness of a relatively newer, lesser
known theory native to LIS and address concerns about
the potential dearth or decline of theory in LIS.

2. BRIEF LITERATURE REVIEW
2.1. Theory Use in LIS

The concept of “theory” can be defined differently de-
pending on the academic context and purpose. Buckland
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(1991) viewed theory as a framework for explaining or
expanding the essence of phenomena, whereas Popper
regarded theory as a set of laws that can be empirically
tested. A model, which is often used interchangeably with
theory, is defined as a framework for analyzing problems
and describing relationships (Wilson, 1999). However,
it is distinct from a theory. Frankfort-Nachmias and
Nachmias (1996) specify the difference in that a theory
explains phenomena and a model describes phenomena.
Therefore, the use of theory as a tool for analyzing and ex-
plaining phenomena, rather than merely describing them,
can serve as a measure of research maturity and reliability
(Brookes, 1980; Houser, 1988; Van Maanen, 1998).

The field of LIS has advanced through the develop-
ment, application, and expansion of its own theories. LIS
theories enable deeper understanding of human informa-
tion behaviors, provide critical insights for the design of
effective information systems, improve library collections
and services, and inform the education and training of
librarians and other information professionals. Since the
1990s and early 2000s, the use and application of theories
in LIS research have increased (Kim & Jeong, 2006). How-
ever, Kim and Jeong (2006) note that despite this increase,
articles specifically focused on developing theory were
trending down. A decline in theory use has been noted
by other researchers as well. Julien et al. (2011) noted
decreasing theory use in information behavior research
articles published between 1999 and 2008. Vakkari (2008)
and VanScoy et al. (2022) identified overall decreases in
theory use in LIS conference papers. Additionally, re-
searchers have identified the trend of importing theories
from neighboring disciplines, such as sociology, psychol-
ogy, and business, for use in LIS (Pettigrew & McKechnie,
2001; Ukwoma & Ngulube, 2021; VanScoy et al., 2022).
Interdisciplinary approaches may enhance the diversity
and depth of LIS research, create new research opportuni-
ties, and speak to the meta-disciplinarity of information
and information behaviors. However, these trends have
spawned some existential dread among LIS scholars about
the identity and theoretical foundations of the discipline.

Vakkari et al. (2022) looked at articles published in
connection with authors disciplines and found that LIS
articles published by LIS scholars accounted for about
one-third of the publications. They noted significant con-
tributions from computer science, business, economics,
the humanities, the natural sciences, and medicine. Vak-
kari et al. (2022) argue that their findings support previ-
ous arguments from Nolin and Astrém (2010) that LIS is a
fragmented adhocracy (Whitley, 1984), meaning that LIS

24 https://doi.org/10.1633/JISTaP.2025.13.4.2

is a field in which there is inconsistency or disagreement
on research areas and methods and less dependence of
scholars upon one another in building knowledge. Bates
(2009) and Raber (2003) describe a variety of different
definitions, theories, and paradigms within the discipline
but note that LIS continues to progress.

Studies have been conducted to examine the extent to
which theories are utilized in LIS research. Lund (2019)
found that Kuhlthau (1991)%s information search process
(ISP) and Bates (1989)’s berrypicking are by far the most
frequently cited theories in LIS. However, the sample of
theories used by Lund (2019) was determined by those
included in Fisher et al. (2005)’s textbook, Theories of In-
formation Behavior, which does not include TIW because
it had not yet been published. Citation data in the previ-
ous study (Park et al., 2022) found that TIW was cited 68
times over 13 years and 9 months (between June 2008,
when it was first introduced, to March 2022, the end of
data collection), which is roughly 4.95 citations per year,
suggesting low awareness or adoption of TITW. Regionally,
theoretical applications in LIS studies have been investi-
gated in countries outside the West, such as Korea (Jeong
& Kim, 2005), Taiwan (Wu et al., 2017), Tanzania (Kassim,
2024), and Nigeria and South Africa (Ukwoma & Ngu-
lube, 2021). Jeong and Kim (2005) noted that about 10%
of studies published in Korean LIS journals apply theories.
In Taiwanese LIS journals published between 2010 and
2015, Wu et al. (2017) found that 49.9% of articles applied
theory. Ukwoma and Ngulube (2021) found that most
studies from LIS postgraduate students and researchers
in Nigeria and South Africa used theories from outside
disciplines, primarily in management, psychology, and
sociology.

The depth or level of theory application has also been
explored. Notably, Kumasi et al. (2013) categorized theory
talk levels into seven stages: theory dropping, theory
positioning, theory diversification, theory conversation,
theory application, theory testing, and theory generation.
VanScoy et al. (2022) adapted Kumasi et al. (2013)’s theory
talk framework to explore the use of theory in ISIC con-
ference papers published between 1996 and 2020. They
found that most (around 78%) of the conference papers
mention theory, with about 69% percent of papers using
theory at a substantial level. VanScoy et al. (2022) also
found that most of the theories used originated from LIS,
though some from other disciplines, such as sociology,
psychology, communication, and business or manage-
ment, were noted. Similar to Lund (2019), VanScoy et al.
(2022) found that Kuhlthau's ISP was the most used LIS
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theory. Lund (2021) identified the prominence of ISP in
dissertations as well.

Kassim (2024) also applied Kumasi et al. (2013)’s the-
ory talk model in an exploration of theory use in articles
published in Tanzanian LIS journals from 1990 to 2023.
Kassim also identified an upward trend of theory use af-
ter 2006, but only 154 out of 616 (25%) of Tanzanian LIS
articles overall included theory. Kassim (2024) also found
that 109 (70.3%) applied theory, 29 (18.7%) dropped theo-
ries, and 17 (10.9%) generated theory. Contrary to other
studies, Kassim (2024) found that the technology accep-
tance model (TAM; Davis, 1987) and the unified theory of
acceptance and use of technology (UTAUT; Venkatesh et
al., 2003) were the most often used theories at 17.4% and
14.1%, respectively.

VanScoy et al. (2022) note that while Kumasi et al.
(2013)’s theory talk framework was useful for providing
terminology and framing the discussion of their findings,
there were a variety of limitations. In particular, they de-
scribe difficulties in applying the framework to analyze or
categorize studies that may not clearly articulate why or
how a theory is used, or studies that may not clearly fall
into one category. They argue that more development of
the theory talk model could make it useful for analyzing
the use of theory. In another study applying Kumasi et al.
(2013)s theory talk framework, Park et al. (2022) also note
that the framework poses challenges in identifying the
usage of specific theories because it considers all theories
used in a study. Park et al. (2022) adapted and revised the
original framework into the single theory talk framework
by applying mutual exclusivity between certain categories
and repositioning and redefining the seven original lev-
els into five levels (theory dropping, theory positioning,
theory conversation, theory application, and theory gen-
eration) to analyze the application of the TIW. Park et al.
(2022) found that in the context of articles featuring TIW
(n=68), 51.47% were briefly name-dropping TIW; 17.65%
were using TIW to position their own study or theory;
4.41% conversed on TIW; 26.47% applied TIW for study
design or data analysis or interpretation; and 16.18% used
TIW in some way to generate theory. This study will ex-
plore the use and application of TIW in greater detail.

2.2. Theory of Information Worlds

The TIW is a framework for analyzing the social as-
pects of human information behavior. The theory is based
on Chatman (1999)’s small worlds theory and Habermas
(1992)s concepts of the lifeworld. Normative informa-
tion behaviors within Chatmans small worlds are shaped

by social norms, social types, and worldview. Burnett
and Jaeger (2008; Jaeger & Burnett, 2010) modified the
worldview concept into information value to account for
variations in information value systems across worlds
because different worlds may evaluate information differ-
ently. Additionally, the concept of boundaries was added
to account for potential social interaction and exchange of
information across worlds, in consideration of Habermas’s
concept of the lifeworld. These revisions allow TIW to
provide a more holistic perspective on the broader social
and cultural contexts of information behavior in a way
that small worlds cannot. To study information behavior
in social contexts, the TTW (Jaeger & Burnett, 2010, p. 8)
presents five key core concepts, defined as follows:

 Social norms: “a world’s shared sense of the appro-
priateness of social appearances and observable be-
haviors®

o Social types: “the roles that define actors and how
they are perceived within a world”

o Information value: “a world’s shared sense of a scale
of the importance of information”

o Information behavior: “the full range of normative
behaviors and activities related to information avail-
able to members of a world”

 Boundaries: “the places at which information worlds
come into contact with each other and across which
communication and information exchange can—but
may or may not—take place”

It should be noted that there are no propositions for
TIW presented alongside the core concepts. This suggests
that TTW is not intended to be predictive in nature aside
from the implied potential interactions amongst factors or
variables associated with the core concepts. Personal com-
munication between Burnett and Hollister in 2013 sug-
gested that while some propositions for TIW were devel-
oped as part of a grant proposal, it was unexpected then
that they would be formally published (Hollister, 2016).
To date, it appears that official propositions for TIW have
yet to be published and may remain unlikely to be.

The TIW has been utilized in many studies, as dis-
cussed in Park et al. (2022) and Park (2022), but at the
same time, its theoretical limitations have been men-
tioned. There has been criticism that consideration of
individual perspectives is necessary, given that TIW
primarily analyzes information behavior from a social
perspective (Yu, 2012). In response, Burnett (2015) pro-
posed the distinction and integration of three domains.
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Composed of the cognitive and affective domain of the
individual, the domain of the social (which includes the
original five core concepts), and the domain of signifi-
cation and communication practices, the information
domains framework includes the individual realm that
was criticized as lacking in the existing theory. However,
the information domains framework goes beyond simply
including the individual perspective and attempts to ap-
proach from the perspective of the information lifecycle
(Burnett, 2015). Rather than focusing only on information
seeking and utilization, it includes five stages: informa-
tion production, information encoding through media,
information activity processes, interpreting agent, and
acknowledgment, response, or impact, encompassing the
changes that occur from information production to the
final user. Just as the five concepts in TIW interact with
each other, the frameworls three domains are closely con-
nected and interact with each other, making it a theory
that attempts to comprehensively understand information
behavior.

For a more detailed discussion of TIW’s development
and comparisons to other social information behavior
theories, the research team recommends Burnett and Jae-
ger (2008; 2011), Jaeger and Burnett (2010), and Burnett
(2015). As the goal of this research is to describe the use
and development of TIW in peer-reviewed research litera-
ture, comparisons to other theories are outside the scope
and space limitations of this manuscript.

3. METHOD

This follow-up study extends the analysis of a system-
atic literature review conducted by the authors (Park et al.,
2022) to explore research and publication trends of peer-
reviewed studies citing or applying Burnett and Jaeger
(2008)’s and Jaeger and Burnett (2010)s TIW. The focus
on peer-reviewed research literature proceeded under the
assumption that said literature completed higher-level,
more competitive and thorough peer review processes;
though, of course, this may vary across publication ven-
ues. Previous work by Park (2022) focused on TIW use in
doctoral dissertations, and so Park et al. (2022) and this
study opted to explore the use of TIW in peer-reviewed
research articles.

This study builds on the previous by conducting a
qualitative content analysis of studies featured in peer-

reviewed research articles that have applied or used the
TIW at higher levels, such as for theoretical conversation
(coded as TC); data collection, analysis, or interpretation
(coded as TA); or to inform the development of other
concepts or theories (coded as TG). Through a system-
atic literature review approach informed by Kumasi et al.
(2013), Lund (2021), and Williams et al. (2015), Park et
al. (2022) identified a sub-sample of 26 peer-reviewed re-
search articles published between 2008, the year the TIW
was introduced by Burnett and Jaeger, and 2022 that used
the theory at higher levels. Research articles considered
for inclusion must have been peer-reviewed, published
in English or Korean, and available in full-text via online
websites, institutional repositories, author websites, and
academic databases accessible to the researchers through
their respective institutional libraries." Given the research
teams language proficiencies, the sample included articles
published in English or Korean. Sampled articles must
have cited at least one of the theory’s core works: Burnett
and Jaeger (2008; 2011) or Jaeger and Burnett (2010).

The core sample of 26 previously identified articles was
expanded using the same systematic literature review ap-
proach to include relevant articles published through the
end of 2023, which yielded 23 potential new titles given
the original selection criteria, as mentioned above. How-
ever, after applying the revised single theory talk model, as
discussed below, the new TC, TA, and TG additions were
narrowed to three titles, and two of the previously col-
lected articles from the original subsample were removed
as they no longer met the qualifications to be coded as TG
papers. Upon further review during revisions to the single
theory talk model, two papers (Oh & Butler, 2019; Riley et
al,, 2022) previously coded as TP/TG were recategorized
as TP only and thus removed from the sample of this
study, as while they did identify TIW, it was for position-
ing (TP) and not for generating new theory (TG). As such,
the sample for this study includes 27 articles (n=27).

The previous study (Park et al., 2022) categorized and
coded articles using theory at higher levels with a single
theory talk model that was adapted from the theory talk
framework by Kumasi et al. (2013). During initial code-
book development conversations for this study, the single
theory talk model was found to need revision and expan-
sion to guide qualitative content analysis and provide ad-
ditional depth to account for the different ways theory can
be used at higher levels. The single theory talk model, as

'These included ResearchGate: https://www.researchgate.net; GoogleScholar https:/scholar.google.com; EBSCOHost; Emerald Specialist
Collection; Library, Information Science and Technology Abstracts [LISTA]; ProQuest Central; ScienceDirect; SCOPUS; Web of Science; and

Wiley databases.
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noted in Table 1, was revised primarily to expand the The-  higher-level code of Theory Conversation (TC) and the
ory Application (TA) and Theory Generation (TG) codes  lower levels of use (0, TD, and TP) were left unchanged.

from the previous study to provide great specificity to ac- In this study, the revised TA code was split into two
count for the different ways theory can be applied, devel-  subcategories: Theory Application 1 - Research Design &
oped, or used to generate new theoretical constructs. The ~ Data Analysis (TA1), which refers to the use of TIW for

Table 1. Revised single theory talk model

Category Code Adapted operational definition Notes

Not Applicable 0 Not Applicable (0) is applied when the manuscript does not directly identify or Unchanged
address TIW or its core concepts, even if the core TIW publications are cited. This
is used as an exclusionary criterion for screening purposes

Theory Dropping TD  Theory Dropping (TD) is the mention of TIW or its core concepts within the Unchanged
manuscript (with accompanying citations to core TIW publications) but without a
clear connection to the main focus of the article, research design, or analysis

Theory Positioning TP Theory Positioning (TP) is the short discussion, description, or critique of TIW or its  Unchanged
core concepts alongside or in relation to other theories used to provide context
for the study/manuscript at hand but not as a main focus of the manuscript, nor
to guide the research design or analysis. This may include using TIW or core
concepts to discuss the findings/results

Theory Conversation TC  Theory Conversation (TC) refers to a focused, in-depth discussion or critique of Unchanged
TIW, its core concepts, or its theoretical implications or practical applications
within LIS or in other fields. This category is limited to articles that specifically
discuss TIW or its core concepts as part of the core focus of the paper but do not
report empirical research using the theory. This may occur in the literature review,
discussion, or conclusion sections

Theory Application TA  Theory Application (TA) refers to the application of TIW or its core concepts to the  Split into TA-1 & 2
research design or methodology (research questions, design, or method); the
analysis or interpretation of empirical data; or the evaluation, assessment, testing,
or validation of TIW or its core concepts

Theory Application 1 TA1  Theory Application 1 (TA-1) refers to the application of TIW or its core concepts to

- Research Design & the research design or methodology (research questions, design, or method), or
Data Analysis for the analysis or interpretation of empirical data
Theory Application TA2 Theory Application 2 (TA-2) refers to the use of TIW or its core concepts alongside ~ Automatically
2 - Theory other theories or theoretical concepts for the analysis or interpretation of data includes TA-1
Convergence
Theory Generation TG  Theory Generation (TG) refers to the theoretical development, revision, or expansion  Split into TG-1, 2, 3,
of TIW or its core concepts through empirical research or inductive reasoning. & 4.

This may entail the expansion or revision of TIW, the proposal of propositions, or
the building or creation of new theories

Theory Generation TG1 Theory Generation 1 (TG-1) - Refinement refers to a proposed refinement or revision May overlap with TC

1 - Refinement/ to one or more of the existing 5 core concepts of TIW
Revision
Theory Generation 2- TG2 Theory Generation 2 (TG-2) - Expansion refers to the proposed addition of one or New concepts may
Expansion more new concepts alongside the original 5 core concepts of TIW be derived from
the existing theory.
May overlap with
TC, TA-2
Theory Generation 3- TG3  Theory Generation 3 (TG-3) - Alternative refers to the proposal of an alternative May overlap with TC
Alternative information worlds theory or another similarly scoped theory

Theory Generation 4- TG4  Theory Generation 4 (TG-4) - Informed refers to new or emergent concepts, models, May overlap with TP,
Informed or frameworks developed through the application or use of TIW to explain or TC, TA-1, TA-2, and
interpret a phenomenon, but not intended as replacements or alternatives to TIW other TG categories

TIW, theory of information worlds.
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research design or data analysis; and Theory Application
2 - Theory Convergence (TA2), which refers the use of
TIW alongside other theories for the analysis or interpre-
tation of data. Additionally, the revised TG was split into
four subcategories: Theory Generation 1 - Refinement/
Revision (TG1), when revisions or refinements to TIW
are introduced; Theory Generation 2 - Expansion (TG2),
when new concepts beyond the original five core concepts
are introduced; Theory Generation 3 - Alternative (TG3),
when alternative information worlds theories are pro-
posed; and Theory Generation 4 - Informed (TG4), when
TIW is used to inform the development of new or emer-
gent concepts, models, or theories that are not alternatives
to TTW. The TG1 and TG2 codes are meant to capture the
theoretical development of TIW itself through revision or
expansion. TG3 and TG4 are meant to capture how TIW
may inspire, inform, or build other concepts, models,
or theories. The TG3 code is meant to identify theories
proposed as alternatives or replacements for Burnett and
Jaeger's TIW, and the TG4 code captures concepts, mod-
els, frameworks, or theories that are informed by TTW but
are not intended as alternatives or replacements. As noted
in Table 1, the codes are not mutually exclusive. Further-
more, while the research team considers the continued ap-
plication of the theory across disparate research contexts,
use with different methods, and use alongside other theo-
ries as ways to indirectly contribute to theory develop-
ment as forms of theory testing, application of the theory
does not always imply or guarantee theory development
or generation. As seen in Table 2 (Bao & Ke, 2023; Brat-
tland, 2017; Burnett, 2015; Burnett et al., 2009; Burnett et
al., 2013; Froggatt, 2015; Gibson, 2016; Gibson & Kaplan,
2017; Hollister, 2020; Hollister et al., 2023; Hovious, 2018;
Jaeger et al., 2014; Kénsédkoski & Huotari, 2016; Lee, 2019;
Lee & Butler, 2019; Ndumbaro & Ochieng, 2021; Ndumu,
2019; 2020; Pang et al., 2020; Park, 2022; Park et al., 2022;
Rohman & Pitaloka, 2025; Welch, 2019; Worrall, 2019;
Worrall et al., 2021; Xie et al., 2021; Yu, 2012) below, cod-
ing an article with TA does not always mean it was also
coded with TG.

The revised single theory talk model provided the
framework for directed content analysis to categorize and
analyze the sampled articles (Hsieh & Shannon, 2005).
Additional qualitative content analysis was conducted
using open coding to identify content relevant to the re-
search questions and any related emergent themes.

Intercoder reliability testing and consensus building
were used to ensure the consistency and trustworthiness
of the codebook and data analysis. A collaborative ap-
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proach similar to Cascio et al. (2019) was used to estab-
lish intercoder consensus with each of the authors of this
study serving as coders. During codebook development,
each article was assigned two coders in a sequence that
allowed the coders to be evenly distributed across the
sample, resulting in each author coding two-thirds of the
sample. Coding during initial codebook development was
done in batches of 3-5 articles, followed by a meeting to
discuss the coding as a whole research team and adjust the
codebook as needed. Given the small size and nature of
the sample (n=27), the entire research team applied the fi-
nal codebook to each of the articles, yielding an intercoder
reliability rating of 92.59%, which is well above an accept-
able level of agreement (80%) as argued by Lombard et al.
(2002). Open coding and the resulting emergent themes
identified during additional content analysis, as guided
by research questions, were vetted through cumulative
discussion and consensus-building. Additional intercoder
reliability testing was conducted to explore whether TTW
is applied fully (91.67% intercoder reliability rating, n=20)
in TA-coded articles, as well as whether the core concepts
are present in the results/findings or discussion sections of
the TA-coded articles (89.167% agreement, n=20).

This study is limited in scope by focusing on peer-
reviewed research articles published between 2008 and
2023, and is limited by the availability of full-text access
and library database subscriptions. The limitations in
scope, sampling, and the use of qualitative methods mean
the findings are not generalizable or predictive. However,
the trends and themes identified may also exist in types of
research materials employing TIW, such as conference pa-
pers, dissertations, or research articles not included in the
sample of this study. Additionally, the systematic literature
review approach, intercoder reliability testing, and con-
sensus building enhance the dependability and confirm-
ability of the findings.

To ensure transparency and credibility, it should be
noted that all members of the research team have previ-
ous work related to TIW. Hollister (2020) and Lee (2019)
have applied TIW in empirical research and worked with
Burnett in a TIW-focused theory study group (Hollister
et al,, 2023), all of which are included in the sample of this
paper. As noted in the introduction and literature review,
previous studies led by Park (2022) (Park et al., 2022) have
explored the use of TIW, and this study extends those
explorations. The core analysis of this paper is structured
around the revised single theory talk model, not TIW.
As noted in Section 2.1, Kumasi et al. (2013)s theory talk
framework and adaptations thereof have been applied in
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Table 2. Higher TIW theory use articles coding results

Sampled articles’ authors & titles (n=27) Coding

Bao, X., & Ke, P. (2023). Chaos, expansion, and contraction: The information worlds of depression patients during the TA2
COVID-19 pandemic lockdown.

Brattland, K. (2017). Information preferences of Reddit communities surrounding the Brock Turner case. TA2

Burnett, G. (2015). Information worlds and interpretive practices: Toward an integration of domains. TC, TG2

Burnett, G., Whetstone, M., & Jaeger, P. T. (2013). Personal health record interfaces: A hermeneutic analysis. TA1

Burnett, K., Subramaniam, M. M., & Gibson, A. (2009). Latinas cross the IT border: Understanding gender as a boundary TA2
object between information worlds.

Froggatt, D. L. (2015). The informationally underserved: Not always diverse, but always a social justice advocacy model. TA2, TG4

Gibson, A. N. (2016). Building a progressive-situational model of post-diagnosis information seeking for parents of TA2, TG4
individuals with Down syndrome.

Gibson, A. N., & Kaplan, S. (2017). Place, community and information behavior: Spatially oriented information seeking zones ~ TA2, TG4
and information source preferences.

Hollister, J. M. (2020). The information worlds of online role-players. TA1

Hollister, J. M., Burnett, G., Lee, J., & Skinner, J. (2023). Collaborative codebook development across information worlds: TC
Intersections between pedagogy, theory, and method in three dissertations.

Hovious, A. (2018). Toward a socio-contextual understanding of transliteracy. TG4

Jaeger, P. T., Gorham, U., Bertot, J. C., Taylor, N. G., Larson, E., Lincoln, R., Lazar, J., & Wentz, B. (2014). Connecting TA2, TG2
government, libraries and communities: Information behavior theory and information intermediaries in the design of
LibEGov.org.

Kénsakoski, H., & Huotari, M. L. (2016). Applying the theory of information worlds within a health care practise in Finland. TA1

Lee, J. (2019). An exploratory study on the political information behaviors of Korean opinion leaders on Twitter: Through the ~ TA1
lens of theory of information worlds.

Lee, M., & Butler, B. S. (2019). How are information deserts created? A theory of local information landscapes. TR TG4

Ndumbaro, F., & Ochieng, L. M. (2021). Access to information on family planning (FP) methods among married women of TA1
reproductive age in llala District, Dar es Salaam Tanzania.

Ndumu, A. (2019). Linkages between information overload and acculturative stress: The case of Black diasporic immigrants ~ TA2
in the US.

Ndumu, A. (2020). Toward a new understanding of immigrant information behavior: A survey study on information access TA1
and information overload among US Black diasporic immigrants.

Pang, N., Karanasios, S., & Anwar, M. (2020). Exploring the information worlds of older persons during disasters. TA2

Park, S. (2022). A reflection on social perspective of information behavior: Around the theory of information worlds. i

Park, S. Lee, J., & Hollister, J. M. (2022). A systematic review on the application of the theory of information worlds. TC

Rohman, A., & Pitaloka, D. (2025). Disconnected and disabled during the pandemic: Toward more inclusive pandemic TA1
response plans in the Global South.

Welch, C. (2019). Circling the reality of public institutions: An e-Delphi study of information, culture, and community TA2
stakeholders voicing the way forward in Detroit, Michigan.

Worrall, A. (2019). “Connections above and beyond”: Information, translation, and community boundaries in LibraryThing and  TA2
Goodreads.

Worrall, A, Cappello, A, & Osolen, R. (2021). The importance of socio-emotional considerations in online communities, social ~ TA1, TG4
informatics, and information science.

Xie, J., He, Z., Burnett, G., & Cheng, Y. (2021). How do mothers exchange parenting-related information in online TA1
communities? A meta-synthesis.

Yu, L. (2012). Towards a reconceptualization of the ‘information worlds of individuals. TP, TG3

TIW, theory of information worlds.
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other explorations of theory use in the research literature.
The dependability of the qualitative analysis is supported
by a robust approach to inter-coder reliability testing and
consensus building, which used the entire sample rather
than a subsample and yielded high levels of agreement
(O’Leary, 2005; Pickard & Childs, 2013). To further en-
hance trustworthiness and confirmability and to avoid or
mitigate potential interpretive bias, the findings and inter-
pretations thereof are supported with evidence from the
data (Pickard & Childs, 2013).

4. FINDINGS

4.1. Applications of TIW (RQ1)

This study analyzed 27 papers that applied the TIW.
The codes used in TA papers, which applied the theory,
and TG papers, which provided new theoretical concepts,
are TP, TC, TA1, TA2, TG2, TG3, and TG4. Although TP
papers, which use TIW to position a study without apply-
ing it to research design or data analysis, were not the sub-
jects of analysis, the corresponding codes were included
in this study’s analysis when used alongside other TC, TA,
or TG codes. A total of 35 codes were assigned across the
27 papers, with an average of approximately 1.3 codes per
paper. The most frequently assigned codes were TA1 and
TA2, which appeared in 10 papers each. Following those
were TG4, which appeared six times, TC four times, TG2
and TC two times each, and TG3 one time. Abbreviated
citations of the articles and their associated codes are listed
in Table 2 (Bao & Ke, 2023; Brattland, 2017; Burnett, 2015;
Burnett et al., 2009; Burnett et al., 2013; Froggatt, 2015;
Gibson, 2016; Gibson & Kaplan, 2017; Hollister, 2020;
Hollister et al., 2023; Hovious, 2018; Jaeger et al., 2014;
Kansakoski & Huotari, 2016; Lee, 2019; Lee & Butler,
2019; Ndumbaro & Ochieng, 2021; Ndumu, 2019; 2020;
Pang et al., 2020; Park, 2022; Park et al., 2022; Rohman &
Pitaloka, 2025; Welch, 2019; Worrall, 2019; Worrall et al.,
2021; Xie et al., 2021; Yu, 2012).

Since a paper can have multiple codes, the study ana-
lyzed papers that applied the theory through combina-
tions of codes. When considering combinations of codes,
10 code combinations were used, and the number of
papers per combination is shown in Fig. 1. The code that
appeared in most papers was TA1 (in eight papers). This
was followed by TA2 in seven papers, and TC and TG4 in
three papers each.

4.1.1. RQ1-1: TIW-Informed Research Designs

In the research design process, TTW was utilized for
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Number of articles (n)
SN
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Fig. 1. The number of articles per unique code. Please see Section
3 or Table 1 for more information. TP, Theory Positioning;
TC, Theory Conversation; TA1, Theory Application 1 - Re-
search Design & Data Analysis; TA2, Theory Application 2 -
Theory Convergence; TG2, Theory Generation 2 - Expansion;
TG3, Theory Generation 3 - Alternative; TG4, Theory Genera-
tion 4 - Informed.

grounded theory data collection guidance (Gibson, 2016),
the development of survey instruments (Froggatt, 2015),
and the design of interviews and their protocols (Froggatt,
2015; Gibson & Kaplan, 2017). Although the analysis was
constrained by the limited space available in academic
journal articles, which restricts access to detailed survey
or interview questions, the analysis techniques addressed
key concepts of TIW. Additionally, the authors of those
works explicitly mentioned the use of TIW in creating
their research instruments, confirming its application in
the research design phase.

4.1.2. RQ1-2: The Application of TIW Core Concepts
To investigate how the TIW was applied in the sampled
papers, the analysis was divided into two sections: re-
search design and research results. The research design
provides the overall framework for conducting the study,
including the literature review and methodology. The
literature reviews of the sampled papers were examined
to determine whether TIW and its five key concepts were
explained, and the methodology sections of the sample
papers were assessed as to whether TIW was used during
the development of research instruments. The analysis re-
vealed that most studies, except one, referred to TTW and
its key concepts at the research design stage. Among the
20 analyzed papers, 12 studies (60%) established their re-
search questions based on TIW. Notably, Kénsakoski and
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Huotari (2016) formulated the following research ques-
tion: “Which concepts of the theory by Burnett and Jaeger
can be identified as elements of the organizational culture
that enhance or inhibit the value creation of the ICP?”
This serves as a direct example of TIW being used in re-
search question development. Furthermore, Burnett et al.
(2009) employed TIW to explore how successful Latina IT
professionals construct and reconstruct their conceptions
of gender before, during, and after engaging with the in-
formation world of the IT industry.

To illustrate how the five core concepts of the TITW
were applied across the selected studies, we present rep-
resentative excerpts from the analyzed literature. These
excerpts demonstrate how each concept—social norms,
social types, information behavior, information value, and
boundaries—was interpreted and operationalized within
different research contexts.

Social norms were often reflected in community expec-
tations and implicit behavioral codes. In Xie et al. (2021),
mothers participating in online parenting communities “gen-
erally achieved a sense of what is and is not ‘normal through
reading about others experiences” (pp. 5-6). This finding
illustrates how shared narratives and interactions contribute
to constructing social norms that shape acceptable informa-
tion practices within a particular information world.

Social types were used to classify individuals accord-
ing to their perceived roles and patterns of engagement
in information environments. In Bao and Ke (2023),
participants were observed to “play multiple information
roles and ‘social types; they are information demanders,
receivers, and providers” (p. 982). This conceptualization
of role-based identities influenced how information was
circulated, negotiated, or restricted within the group.

Information behavior, as expected, appeared most fre-
quently across the studies and encompassed practices of
seeking, avoiding, or sharing information. Ndumu (2019)
emphasizes that “stress, anxiety, and feelings are vital
considerations when analyzing immigrants’ engagement
with information” (p. 4), underscoring the importance of
affective dimensions in shaping individual information
practices.

Information value was discussed in relation to the
criteria individuals use to assess the relevance, credibility,
or ideological alignment of information. For example,
in Welch (2019), among the top five issues listed by both
community advocates and library, archives, and museum
(LAM) practitioners was “Foundations exhibit White
supremacist values that frame communities as needing
to be saved or be complacent” (p. 254). This observation
highlights how deficit-oriented narratives were perceived
to be devalued by foundations, while critical, anti-racist,
and community-empowering knowledge was regarded as
more meaningful to both community advocates and LAM
practitioners. Welch (2019) provides examples of how
information values can be shared or differ across and be-
tween stakeholders, community groups, and organizations
within interrelated or overlapping information worlds.

Boundaries, defined as conceptual or structural limits
to participation or access, consistently emerged as a salient
factor, particularly among marginalized groups. In their
study on disaster information access, Pang et al. (2020)
found that older adults “did not report using social media,
the Internet, or mobile applications; a finding the authors
attribute to the “age and socioeconomic profile of the sub-
jects” (p. 628). This demonstrates how demographic and
technological divides can function as barriers to informa-
tion engagement in urgent contexts.

Together, these excerpts offer a glimpse into the diver-
sity of ways TIW concepts are interpreted and embedded
in empirical work, reinforcing the theory’s adaptability
across domains and populations.

The results of examining the usage of the five concepts
from the TIW in the results and discussion sections are
shown in Table 3. The concept most frequently discussed
in the results is “information behavior,” appearing in 16
TA papers (80%). This seems to be because the TITW was
designed to analyze peoples information behavior, leading
to the frequent use and analysis of the concept of informa-
tion behavior. Next, the concept of “information value”
appeared in the results of 15 papers, accounting for 75%
of all TA papers. The least frequently mentioned concept
was “social types;” which appeared in the results section of

Table 3. Use of TIW core concepts in findings and discussion sections (n=20)

Social norms Social types Information value Information behavior Boundaries
Findings 11 (55) 7 (35) 15 (75) 16 (80) 11 (55)
Discussion 15 (75) 12 (60) 16 (80) 17 (85) 15 (75)

Values are presented as number (%).
TIW, theory of information worlds.
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seven papers, or 35% of the total papers.

In the discussion sections of the sampled articles, the
most frequently mentioned concept was also “informa-
tion behavior; followed by “information value;” which ap-
peared in 80% of the papers. Similar to the trends in the
results section, the concept of “social types” appeared in
the discussion section of 12 papers, but it was still the least
frequently mentioned among the five concepts.

4.1.3. RQ1-3: Complementary Concepts or Theories
TIW has been used in conjunction with other theoreti-
cal frameworks or concepts in scholarly literature. Table
3 summarizes the frequencies of complementary theories
and concepts that appeared alongside TIW in the 27 arti-
cles analyzed. This analysis addresses Research Questions
1-3 (RQ1-3), which seek to identify what other theories or
concepts are used alongside TIW and to what extent TTW
operates independently as a theoretical framework.

Table 4. Frequency of complementary concepts or theories

Table 4 (Bowker & Star, 1999; Brattland, 2017; Burnett
et al., 2009; Charmaz, 2014; Corbin & Strauss, 2008; Cur-
rie & Suhomlinova, 2006; Dunne, 2002; Elder et al., 2003;
Engestrom, 1987; Froggatt, 2014; 2015; Gibson, 2016;
Gibson & Kaplan, 2017; Harding, 2015; Hovious, 2018;
Huotari & Chatman, 2001; Jaeger et al., 2014; Jones, 1997;
Kiansakoski, 2014; Kinsikoski & Huotari, 2016; Kuhlthau,
1991; Ndumu, 2019; 2020; Pang et al., 2020; Rudmin,
2009; Ruthven, 2022; Savolainen, 2008; Sonnenwald, 1999;
Star, 1989; Star & Griesemer, 1989; Strauss, 1987; Welch,
2019; Wenger, 1998; Worrall, 2019) presents 19 distinct
theories and concepts that were used in combination with
TIW across the sample. The category with the highest fre-
quency in Table 4 (Bowker & Star, 1999; Brattland, 2017;
Burnett et al., 2009; Charmaz, 2014; Corbin & Strauss,
2008; Currie & Suhomlinova, 2006; Dunne, 2002; Elder et
al., 2003; Engestrom, 1987; Froggatt, 2014; 2015; Gibson,
2016; Gibson & Kaplan, 2017; Harding, 2015; Hovious,

# of papers mentioning

(TA2, n=10) Concepts or theories and primary cited sources As cited in
7 None Not applicable
2 Acculturative stress (Rudmin, 2009) Ndumu (2019; 2020)
Activity theory (Engestrom, 1987) Hovious (2018)
Pang et al. (2020)
Social worlds perspective/boundary objects/translation (Bowker & Star, Burnett et al. (2009)
1999; Star, 1989; Star & Griesemer, 1989; Strauss, 1987) Worrall (2019)
Grounded theory (Charmaz, 2014; Corbin & Strauss, 2008) Gibson (2016)
Gibson & Kaplan (2017)
Information overload (Bawden & Robinson, 2009; 2013) Ndumu (2019; 2020)
1 Bridges (Jaeger et al., 2014) Jaeger et al. (2014)

Everyday life information seeking (Huotari & Chatman, 2001)
Communities of practice (Wenger, 1998)

Dynamic structural model of racism (Jones, 1997)

Everyday information practice (Savolainen, 2008)
Information horizon theory (Sonnenwald, 1999)

Information search process (Kuhlthau, 1991)

Life course theory (Elder et al., 2003)

Organisational culture (Currie & Suhomlinova, 2006)
Value creation (Huotari & Chatman, 2001; Kansakoski, 2014)

Persons-in-progressive-situations (Dunne, 2002)

Rape culture (Harding, 2015)

Theory of informationally underserved (Froggatt, 2014)

Transition (Ruthven, 2022)

Kansakoski & Huotari (2016)
Brattland (2017)

Welch (2019)

Froggatt (2015)

Gibson & Kaplan (2017)
Froggatt (2015)

Gibson (2016)

Kansakoski & Huotari (2016)
Kansakoski & Huotari (2016)
Gibson (2016)

Brattland (2017)

Froggatt (2015)

Bao & Ke (2023)
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2018; Huotari & Chatman, 2001; Jaeger et al., 2014; Jones,
1997; Kansikoski, 2014; Kansikoski & Huotari, 2016;
Kuhlthau, 1991; Ndumu, 2019; 2020; Pang et al., 2020;
Rudmin, 2009; Ruthven, 2022; Savolainen, 2008; Sonn-
enwald, 1999; Star, 1989; Star & Griesemer, 1989; Strauss,
1987; Welch, 2019; Wenger, 1998; Worrall, 2019) is “None”
(seven occurrences), indicating that many studies used
TIW as a standalone theory. This suggests that TIW can
function effectively as an independent theoretical frame-
work. Acculturative stress (Rudmin, 2009), activity theory
(Engestrom, 1987), social world perspective, boundary
objects, and translation (Bowker & Star, 1999; Star, 1989;
Star & Griesemer, 1989; Strauss, 1987), grounded theory
(Charmaz, 2014; Corbin & Strauss, 2008), and informa-
tion overload (Bawden & Robinson, 2009; 2013) each
appear twice, making them the most commonly used
complementary theories alongside TIW in the sample.
Notably, acculturative stress and information overload
were repeatedly used in two papers by the same author on
similar research projects, and activity theory and bound-
ary objects were applied in two separate papers by differ-
ent authors.

In addition, 14 concepts or theories appeared only
once alongside TIW. In the field of library and informa-
tion science, theories such as Kuhlthau (1991)’s ISP, Chat-
man’s Everyday Life Information Seeking (Huotari &
Chatman, 2001), and Information Horizon Theory (Son-
nenwald, 1999) were used in conjunction with TTW. There
were also cases where new concepts, rather than estab-
lished theories or models, were introduced. For instance,
Jaeger et al. (2014) incorporated the concept of bridges
to conduct their analysis. Froggatt (2015)’s study applied
TIW alongside Savolainen (2008)s everyday information
practices and Kuhlthau (1991)’s ISP to develop a theory
of the informationally underserved (IU), which describes
student success and academic achievement in relation to
the accessibility or availability of school library programs.

The diverse range of complementary theories reveals
the epistemological versatility of TIW. Drawing on TIW,
researchers have successfully integrated frameworks that
span cognitive (e.g., ISP), affective (e.g., acculturative
stress), social-structural (e.g., boundary objects), and
methodological paradigms (e.g., grounded theory). The
analysis of concepts or theories used with TIW demon-
strates that TTW is a robust tool for analyzing information
phenomena on its own. Moreover, it indicates that when
combined with other tools, TIW serves as a useful frame-
work for addressing research questions in diverse contexts.

4.2. Theory Revision, Expansion & Generation with the
Theory of Information Worlds (RQ2)

As noted above, nine articles were involved in theory
generation using TITW. However, none of the articles pro-
pose revisions to the existing core concepts of TIW (TGI,
n=0).

4.2.1. RQ2-1: Expansions to TIW (TG2)

Expansions to TIW are proposed in two articles (TG2,
n=2): Burnett (2015) and Jaeger et al. (2014). Burnett
(2015) proposes an expansion to the TIW by introducing
the information domains framework. Two new domains,
the domains of the individual and of signification, are
added, with the original TIW being repositioned un-
changed as the domain of the social. The domain of the
individual is meant to capture individual factors, such as
cognition, affect/emotion, agency, etc., to account for, in
part, limitations raised by Yu (2012), as well as to encom-
pass myriad other theories and research on individual
information behaviors, such as Dervin (1992)s sense-
making and Kuhlthau (1991)s ISP, among others. The do-
main of signification accounts for the various languages,
representations, tools, and technologies through which
information is stored and communicated. The domain of
signification is influenced by semiotics and hermeneutics
and can also account for physical representations of infor-
mation as addressed in the LIS literature, such as Buck-
land (1991)’s information-as-thing, among others.

Jaeger et al. (2014) introduce a potential sixth core con-
cept: bridges. Bridges are defined as “the tangible (physical
or digital) mechanisms and channels that facilitate the ex-
change of information and interaction across boundaries”
(Jaeger et al., 2014; para. 13). Through an analysis of an e-
government website (LibEGov.org) using TIW, they found
that the concept of bridges could characterize the roles in
supporting librarians to use and provide e-government
services and resources in their libraries, communicate
with government agencies, and establish and follow best
practices. Bridges may also help describe how informa-
tion moves across or between information worlds, across
boundaries.

4.2.2. RQ2-2: Alternative Formulations of TIW (TG3)
Alternative formulations of TIW are presented in one
article (TG3, n=1): Yu (2012). As noted in the literature
review, Yu (2012) introduces a TIW of individuals because
they argue that Burnett and Jaeger's TIW does not explic-
itly define an individuals information world nor differen-
tiate ones individual information world from ones social
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worlds (Yu, 2012, p. 4). Yu (2012)’s information worlds of
the individuals can be defined as the “space-time-intellect
delimited life sphere in which information or knowledge
afforded by Popper’s worlds 1, 2, and 3 is converted into
personal information assets through intentional, con-
scious and involuntary information practices that are
performed by the individual as an information creator,
provider, transmitter, seeker, receiver, and user” (Yu, 2012,
p- 15). Yus TIW of individuals is informed by Popper’s
three worlds: physical, objective knowledge, and mental
states (Popper, 1979). Yu argues that the boundaries of the
information worlds of individuals are based on an indi-
viduals information practices rather than social norms, in
contrast to Chatman (1991)’s information or small worlds.

4.2.3. RQ2-3: New Concepts or Theories Informed by
TIW (TG4)

New concepts or theories informed by TITW are identi-
fied in six articles (TG4, n=6): Froggatt (2015); Gibson
(2016); Gibson and Kaplan (2017); Hovious (2018); Lee
and Butler (2019); and Worrall et al. (2021).

In a mixed-methods study, Froggatt (2015) explores the
impact of access to active school library programs (ASLP)
on students academic performance. Froggatt (2015) uses
TIW as the basis of a proposed model for the theory of
the TU. The IU model proposes four information worlds
of students: IW-A, where students have access to ASLP
and achieve academic success; IW-B, where students have
access to ASLP but have no or low academic success; IW-
C, where students do have limited or no access to ASLP
and still have academic success; and IW-D, where students
have limited or no access to ASLP and have no or low
academic success. Froggatt (2015) notes that their study
does not adequately address IW-B. Access to public librar-
ies and familial support may account for IW-C, and IW-D
correlates with low standardized testing scores. Froggatt
(2015) argues that the implications of the IU theory and
findings stress the importance of information access and
support Rioux (2010)’s calls for integrating social justice
meta-theory into LIS scholarship, education, and profes-
sional practice.

In interviews with the parents of children with Down
syndrome, Gibson (2016) used TIW as one of the sen-
sitizing theories to guide data collection and derived a
model of post-diagnosis information-seeking behavior.
The model represents a progressive process impacted by
cognitive, affective, behavioral, situational, and contextual
factors. Further analysis and interpretation were informed
in part by TIW by Gibson and Kaplan (2017) on the same
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interview sample with the addition of social network
mapping to create a framework for information access in
local communities. The framework seeks to understand
how place and social contexts impact information seeking
(Gibson & Kaplan, 2017, p. 138). The framework consists
of four facets: “1. Spatial information access zones in terms
of distance from the information seeker; 2. Information
seeking effort (in this case measured by minutes of travel);
3. Preferences for fulfillment of information needs in cer-
tain zones; 4. Measuring fulfillment of those preferences
or expectations”

Through a systematic literature review, Hovious (2018,
p. 183) combines TIW with activity theory (Engestrom,
1987) to redefine transliteracy as the “ability to adapt a lit-
eracy practice successfully across activity systems.” Hovi-
ous (2018, p. 182) argues that TIW is a “useful framework
for understanding literacy within information technology-
based contexts”

Lee and Butler (2019) use TIW to position and propose
a theory of local information landscapes. They note that
TIW helps to explain how social and contextual factors
influence information access and behaviors. However, the
theory of local information behavior is not derived from
TIW, but rather informed or situated by it. The theory of
local information landscapes is presented as a supplement
to TIW and related theories rather than as an alternative
and focuses more on information provision and its im-
pacts on information behavior and access.

Through a mixed methods study using TIW, Worrall
et al. (2021) propose and advocate for a paradigm shift in
LIS research towards an integration of the social and af-
fect paradigm, and propose a preliminary and informal
model of a socio-emotional information science research
paradigm. They argue that social theories and paradigms
within information science, presumably TIW included, do
not adequately develop or integrate affective factors into
social information behavior research.

4.3. Theory Conversations with TIW (RQ3)

TC-coded articles discuss the theoretical implications
and practical applications of TIW as well as offer critiques
and other considerations, but do not use TIW to inform
research design or collect and analyze empirical data. TC-
coded articles, as well as those coded with TA and TG,
identified and discussed the strengths and weaknesses of
TIW. Consequently, the strengths and weaknesses of TIW
identified across the sample are discussed in Sections 5.3
and 5.4, respectively, with supporting evidence.

Four articles within the sample are coded for theory
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conversation (TC): Burnett (2015); Hollister et al. (2023);
Park (2022); and Park et al. (2022). Burnett (2015) pres-
ents a theory development paper that introduces an ex-
pansion of core TIW with the addition of the domains of
individual and signification; the original core concepts
are repositioned as the domain of the social. The new
information domains framework can account for other
theoretical paradigms and existing research in LIS, such
as cognitive and physical paradigms (using Rabers 2003
interpretations).

Hollister et al. (2023) describe the development of a
TIW general codebook through a collaboration of three
(then) doctoral candidates and Burnett. They found that
TIW provides a scalable and flexible theory that could be
successfully applied with a variety of research methods
and in disparate research contexts. Park (2022) and Park
et al. (2022) are precursors to the study presented here,
exploring the use and applications of TIW in disserta-
tions and peer-reviewed research articles, respectively.
Both studies find that while TIW is often employed with
qualitative methods, it has and continues to be applied
with mixed and quantitative methods and is used to study
social information behavior in a variety of populations
around the world.

5. DISCUSSION

The findings are first summarized and discussed in
order of the primary research questions. Given the nature
of the TC code, articles featuring substantial discussion or
critique of TIW will be described and discussed. Strengths
and weaknesses identified during the full analysis are also
discussed.

5.1. Theory Application

TIW has been demonstrated to be a versatile and
robust theoretical framework applicable across various
research contexts. The findings show that TIW effectively
operates as an independent analytical tool, with many
studies employing it exclusively to explain information
phenomena. This highlights the theory’s self-contained
theoretical structure, enabling researchers to leverage its
value in specific research settings. TIW’s core concepts,
particularly “information behavior” and “information val-
ue;” were frequently utilized, underscoring the theory’s op-
timization for analyzing information behavior. In particu-
lar, information value can be considered a unique concept
of TIW, as it represents a shift from the world view con-
cept in the process of developing Chatmans original the-

ory into TIW (Jaeger & Burnett, 2010). In the TC article,
Hollister et al. (2023), there are specific examples of how
to operationalize and apply the information value concept
across three different research projects, which may be use-
ful for those thinking about using the information value
concept or TIW more fully. However, concepts such as
social types and boundaries have been discussed relatively
less frequently, and research on social types appears to be
limited due to the difficulty of measuring the perception
of assigned roles within society. Therefore, to enhance the
extensibility of TIW, it may be necessary to clearly define
and operationalize the concept of social types. As noted
in Hollister et al. (2023), a draft of the general TTW code-
book is available by request, which may help scholars to
operationalize and apply the TIW concepts to guide their
research and interpret their data.

TIW has also made contributions to research design by
guiding the development of research questions, data col-
lection methods, and research instruments. For example,
TIW was useful in the creation of interview protocols
(Gibson & Kaplan, 2017) and survey tools (Worrall, 2019),
demonstrating its practical utility in empirical research.
When combined with qualitative research methodolo-
gies, such as grounded theory (Gibson, 2016), TIW facili-
tated systematic analysis of complex social phenomena.
Its core concepts were explicitly referenced during study
design, ensuring that data collection and interpretation
were aligned with the theory’s foundational principles.
Methodologically, TIW has been leveraged in diverse
research designs, including mobile ethnography (Pang et
al., 2020), sentiment analysis (Worrall et al., 2021), and
cognitive mapping (Bao & Ke, 2023). These applications
illustrate TIW's adaptability to both qualitative and quan-
titative methods, reinforcing its role as a versatile analyti-
cal framework. However, despite its strengths, challenges
remain in quantifying individual cognition and emotions
within TIW. Future research should focus on refining
operational definitions of social types, integrating quan-
titative models, and developing theoretical frameworks
that incorporate effective computing to enhance TIW’s
explanatory power.

TIW has demonstrated strong synergy with various
theoretical frameworks, enhancing its applicability across
diverse research contexts. It has been integrated with
Boundary Object Theory (Worrall, 2019), Information
Overload (Ndumu, 2019; 2020), and Grounded Theory
(Gibson, 2016; Lee, 2019) to provide deeper insights into
information behavior. Additionally, it has been applied
alongside activity theory to analyze transliteracy (Hovi-
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ous, 2018) and the information behaviors of rural seniors
during disasters (Pang et al., 2020), and with Social Infor-
matics to examine socio-emotional interactions in online
communities (Worrall et al., 2021). These integrations
collectively highlight TIW's flexibility in capturing both
structural and affective dimensions of information behav-
ior, demonstrating its ability to adapt to various research
paradigms while maintaining theoretical coherence.

5.2. Theory Revision, Expansion & Generation

As seen in Section 4.3, although no modifications to
the five core concepts of TTW were identified, TIW itself
has seen some development and has been used to inform
the development of other concepts, models, and theories.
Jaeger et al. (2014)’s introduction of the bridges concept
and Burnett (2015)’s own addition of domains are the only
substantive theoretical developments of TIW, the latter
especially so. Burnett (2015)’s information domains are
coded as TC and TG2 as the domains framework absorbs
the core TIW into the domain of the social and expands
the framework with the introduction of the domains of
the individual and signification. As such, the information
domains can be seen as an expansion and not a replace-
ment. As seen in the results, TIW is still functional as an
independent theory and has continued to be used well
after the introduction of the information domains frame-
work. Yu (2012)s TIW of individuals is positioned as an
alternative to TIW, but is based on Popper (1979)’s three
worlds rather than Chatman (1999; 2000)’s small worlds;
and Yu also admits that research with Burnett and Jaeger’s
TIW or other social information theories may still better
address social aspects of and societal impacts on informa-
tion behavior, as noted in Section 5.4.

TIW also informed the development of other theories,
concepts, and models as seen in articles coded with TG4.
Froggatt (2015) identifies different information worlds
through interactions of student academic success and ac-
cess to school library programs. Gibson (2016) uses TIW
as one sensitizing theory to develop a model of post-
diagnosis information seeking. Gibson and Kaplan (2017)
develop a framework of information access in local com-
munities. Similarly, Lee and Butler (2019) consult TITW to
develop a theory of local information landscapes. Hovious
(2018) combines TIW with activity theory (Engestrom,
1987) to redefine transliteracy. Worrall et al. (2021) argue
for a social-affective paradigm shift in LIS research, in
part informed by TIW. These findings suggest that TIW is
useful for informing the development of other theories.
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5.3. Strengths: Research Contexts, Methodological
Flexibility & Theoretical Amicability

As seen above and in the previous study (Park et al.,
2022), TIW has been applied in a variety of research con-
texts, methods, and alongside other concepts, models, and
theories. The scalability of TTW appears useful for explor-
ing and describing multiple-level sociotechnical contexts,
enabling its use across various research populations and
phenomena ranging from social media users, medical
practitioners, immigrants, online gamers, health informa-
tion systems, to topics such as information access, digital
inclusion, and information behavior (Park et al., 2022).
Bao and Ke (2023, p. 974), pointing to Burnett and Jaeger’s
2011 chapter, explain that TIW is useful for understand-
ing the social dimensions of information use as well as it
‘endows it with meaning through the multilevel context
in which it occurs, so as to deepen the understanding
the role of social and structural factors in shaping in-
formation behavior in society” Kéansikoski and Huotari
(2016, p. 336)’s study was one of the first to apply TITW
to a micro-level information world setting of health care
professionals and patients, and conclude that TTW “could
be applied in wider contexts to increase understanding of
the intersection among individuals in small worlds, in the
meso worlds in which they work, and in the macro world
in which they live” Gibson and Kaplan (2017, p. 138) note
that TIW, among other theories, “acknowledge[s] the so-
cial multiplicity inherent in physical information places”
Welch (2019, p. 246) found TIW useful for understanding
the “conceptual, social, technological, and political context
of [information behavior]” in their mixed-methods study
on LAM professionals in Detroit. Lee and Butler (2019)
found that TIW is helpful for understanding issues related
to information access and information behaviors. Ndumu
(2019; 2020) also found that TITW helps both to describe
the information behaviors and to contextualize the infor-
mation overload and acculturative stress experienced by
Black immigrants in the US. Park (2022) noted similar
strengths identified through dissertation projects using
TIW.

Another area of strength is TIW’s methodological
flexibility, allowing it to be applied with various research
methodologies, whether quantitative, qualitative, or some
combination thereof. This is in line with the original in-
tention for TIW to be amethodological (Jaeger & Burnett,
2010). Although TIW was more often used with quali-
tative methods, as noted in Park (2022) and Park et al.
(2022), it has been applied with quantitative methods as
well. Froggatt (2015) developed a survey questionnaire re-
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garding students’ information behaviors and information
access from their contextual small, meso, and life worlds.
Jaeger et al. (2014, para. 10) used surveys, site visits, us-
ability and accessibility testing methods to examine user’s
information needs, access, and behaviors “from the micro
(the localized small worlds of information), to the meso
(the intermediate levels of information in society), to the
macro (the largest level of information flow in society)”
while using e-government websites and services provided
by public libraries. However, it should be noted that quan-
titative data collection and analysis methods were mostly
used as parts of mixed and or multiple methods to trian-
gulate findings from multiple data sources and provide
holistic views of phenomena.

The most frequently used research methods among the
sampled articles are qualitative, including data collection
and analysis approaches, such as interviews, focus groups,
content analyses of documents/texts, field diaries, and ob-
servation. Gibson (2016) and Gibson and Kaplan (2017)’s
work used TIW to develop interview protocols in their
grounded theory studies; Gibson (2016, p. 3) reported that
“[TIW] is useful for guiding grounded theory data collec-
tion as it provides a framework for describing actor, in-
formation behaviors, information values, and boundaries
within and between information worlds without imposing
specific coding categories.” The five core concepts of social
types, social norms, information behaviors, information
value, and boundaries allow researchers to capture a wide
spectrum of normative information behaviors and prac-
tices in social worlds, information values influenced by
social types and norms, as well as conflicts and dynamics
in, out, between, and across the multiple boundaries. TTW
can be used as a guiding lens without specifying certain
social types, social norms, information behaviors, infor-
mation values, and boundaries; these are based on the
unique data from the persons, communities, and contexts
under study.

However, some studies feature a shared codebook to
aid data collection and analysis. Hollister (2020) and Lee
(2019) used a collaboratively developed codebook to ana-
lyze information worlds of Massively Multiplayer Online
Role-Playing Game users and political opinion leaders on
Twitter from their respective doctoral dissertation proj-
ects. Although the codebooks used in Hollister (2020)
and Lee (2019) were initially based on inductively cho-
sen codes for five core concepts, new codes were added
through collaborative work and discussions with one of
the theorists of TIW, Dr. Gary Burnett, and another (then)
doctoral student, Julia Skinner, as well as deduced through

coding research data across three different dissertation
projects, as described in Hollister et al. (2023). Park (2022,
p. 438) pointed out that “codebook development process
using both inductive and deductive approaches contrib-
uted to expanding TIW, and Hollister et al. (2023) main-
tain that collaborative doctoral education and dissertation
work effectively assisted with further development and
application of TIW into various research settings.

As seen in Sections 4.1.3 and 4.2.3 and noted in Sec-
tions 5.1 and 5.2, TIW exhibits theoretical amicability.
Theoretical amicability is exhibited by TIW's versatility to
be used alongside other theories or theoretical concepts
as well as to inform or guide the development of other
concepts, models, or theories. Pang et al. (2020) combine
Burnett (2015)’s expanded TIW with activity theory to
better understand the information worlds of seniors dur-
ing natural disasters, identifying significant roles of indi-
vidual and social factors as well as the influence of space,
proximity, and technology. In their conclusion, Pang et
al. (2020, p. 629) argue that “[d]rawing on concepts from
activity theory with the TIW allowed us to seek out sub-
stantial connections between information worlds and pur-
poseful activities”

Blending methodological and theoretical versatility,
TIW was also combined with grounded theory approach-
es. As stated by Gibson and Kaplan (2017, p. 133), “Because
this theory [TIW] is not predictive or prescriptive at the
level of specific populations, it does not violate Corbin and
Strauss (2014)’s or Charmaz (2014)’s suggestion that initial
grounded theory should not test the validity of currently
existing theoretical frameworks?” As noted in Section 2.2,
TIW has no official propositions and is not intended to be
predictive. Even though Park (2022) noted that the lack
of official propositions could be considered a weakness,
the omission appears to further support TIW’s strengths
in methodological flexibility and theoretical amicability.
Contrarily, the development of propositions may encour-
age more TIW use with quantitative methods.

5.4. Weaknesses: Social vs. Individual Information
Worlds

As noted in Sections 4.2.2 and 5.2, Yu (2012) offers the
most direct challenge to TIW with their introduction of
the information worlds of individuals, arguing that Bur-
nett and Jaeger’s formulation of information worlds does
not adequately account for individual agency and other
personal factors. However, Yu (2012) notes that issues re-
lated to parsing social and individual information worlds,
the formation of information worlds, and understanding
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how information worlds impact or interact with society
remain. Yu (2012, p. 16) acknowledges that continued
research and development of Burnett and Jaegers TIW,
or those developed by others, may address such issues.
Burnett (2015)’s later integration of the domain of the
individual simultaneously addressed prior limitations
identified by Yu (2012) as well as potentially anticipated
calls from Worrall et al. (2021) to integrate emotional or
affective factors into social information behavior theory
and research. Further, the domain of signification may ac-
count for Jaeger et al. (2014)’s suggested sixth core concept
of bridges. Burnett (2015)’s added domain of signification
focuses on the signs, languages, tools, and technologies
that may or may not enable the exchange of information
in a way similar in intent to the concept of bridges, which
focuses on the ways in which information may or may not
be moved across boundaries. However, broader adoption
of the bridges concept is outside the scope of this project
and may warrant further research.

The ability of the revised TIW, Burnett (2015)’s infor-
mation domains framework, to address these concerns
also requires further exploration. Within this study’s
sample, just two research articles applied the information
domains framework: Bao and Ke (2023) and Pang et al.
(2020). Bao and Ke (2023) employ the concept of transi-
tion (Ruthven, 2022) alongside the expanded version of
TIW (Burnett, 2015), in part to overcome the perceived
social focus of TIW and to better understand how an in-
dividual’s cognitive, emotional, and physiological factors
and activities impact information behavior during differ-
ent stages of a transition process. In their study, the transi-
tions were focused on the changing information worlds
through different phases of lockdown as experienced by
depression patients during the COVID-19 pandemic. Bao
and Ke (2023, p. 983) note in their conclusion that they
“understand the effect of emotion, body, and embodiment
in crisis situations on individual meaning construction
as a motivating factor for individuals to create a picture
of the information worlds and the ongoing impact it is
thought to have on individuals’ lives”” Additionally, Pang et
al. (2020) specifically note that the combination of activity
theory (Engestrom, 1987) and TIW’s domain of the indi-
vidual helped them understand not just the social contexts
of behaviors, but also the individual characteristics that
could influence individuals' information behaviors “rather
than treating the subject as a black box” (Pang et al., 2020,
p. 628). With some additional conceptual and theoreti-
cal support, the expanded TIW shows some potential in
overcoming the limitations stated by Yu (2012), though
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more work is needed to explore the applications and de-
velopments of Burnett (2015)’s expanded TIW framework.
TIW’s theoretical amicability allows it to work alongside
other concepts, models, and theories in cooperative and
constructive ways.

Although not in the sample of this or the previous
study, Savolainen (2021) briefly discusses TIW in relation
to three levels of critique for the purposes of developing
theoretical concepts and models of human information
behavior. Savolainen (2021) argues for three distinct lev-
els of critique based on depth: the lowest level focusing
on gaps or absences in the research literature; the middle
level focusing on finding and interpreting limitations
of existing theories; and the highest level that addresses
identified limitations by proposing alternatives or modifi-
cations to strengthen human information behavior theo-
ries. Savolainen (2021) positions TIW in the second level,
arguing that TIW’s development, as described in Burnett
and Jaeger (2008; 2011), is based on a critique of the scope
of Chatman (1999; 2000)’s small worlds theories due to
their inability to address interactions between other small
worlds and societal worlds. However, using Savolainens
levels of critique, it seems like TIW should fall into the
third level, as Burnett and Jaegers initial development of
TIW builds on the limitations of small worlds through
modification of the information value concept and expan-
sion through the addition of the concept of boundaries,
and not on critique without proposed solutions. Burnett
(2015)s later development of TIW into the information
domains framework also features constructive criticism
through the integration of domains to strengthen the
theory by addressing weaknesses, such as those identified
by Yu (2012). However, Savolainen (2021) did not capture
these developments.

5.5. Emergent Themes, Limitations, and Future Work
The primary emergent themes of this study are largely
represented by the strengths and weaknesses identified in
Sections 5.3 and 5.4. Themes regarding TIW’s use across
myriad research contexts, methodological flexibility, and
theoretical amicability are meaningful, but are not unex-
pected. In fact, these strengths align with Jaeger and Bur-
nett (2010)s original intentions for the theory to be useful
in these ways. The results of this study provide some evi-
dence to support those intended goals. These features may
explain TIW’ steady adoption. However, this study is not
equipped nor intended to compare TIW with other social
information behavior theories or to compare the adoption
rate of TIW with related theories. Foundational TIW texts,
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such as Burnett and Jaeger (2008) and Jaeger and Burnett
(2010) provide more information on the development and
context of TIW. A larger, more recent, and comprehensive
data set is needed to compare TIW’s adoption rate with
other related theories.

TIW'’s focus on social contexts at the perceived expense
of individual cognitive and affective factors emerged as
the primary weakness, with Yu (2012)’s direct challenge
as well as the indirect critiques from Jaeger et al. (2014)’s
introduction of the bridges concept and Worrall et al.
(2021)’s calls for a socio-emotional paradigm shift. Bur-
nett (2015)’s introduction of the information domains
framework seems to address these concerns. The domain
of the individual can account for an individuals agency as
well as cognitive and affective factors. The domain of sig-
nification, which focuses on the tools, technologies, sym-
bols, and languages that facilitate the use and exchange of
information, seems to account for the concept of bridges,
which focuses on how information is exchanged across
boundaries. As stated in Section 5.4, although two studies
in this sample (Bao & Ke, 2023; Pang et al., 2020) reported
useful applications of information domains, further re-
search is needed to explore the use of the information
domains framework to assess whether the framework
addresses TTW’s weaknesses. Similarly, future work could
explore the impact or use of the bridges concept as well.

Some uses and interpretations of TIW that emerged
during the analysis related to these larger themes are in-
teresting. In particular, and as noted above, Gibson (2016)
and Gibson and Kaplan (2017) used TIW in their ground-
ed theory studies because TIW is not prescriptive. This
is an interesting finding because early grounded theory
work by Glaser and Strauss (1967) and later Glaser (1998),
specifically, discourages the use of pre-existing theories
for coding and encourages delaying explorations of re-
lated research literature until near the end of data analysis
(Thistoll et al., 2016; Thornberg, 2012). However, Gibson
(2016) and, in later work, Gibson and Kaplan (2017) use
a relatively more recent, post-positivist or constructivist
form of grounded theory drawing from Charmaz (2014)
and Corbin and Strauss (2008). See Thistoll et al. (2016),
Thornberg (2012), and Kelle (2007) for more on the de-
velopment and differentiation of grounded theory. As
noted in Section 2.2 and discussed in Section 5.3, TIW’s
lack of propositions is an apparent strength that permits
TIW to be used with various methods and alongside other
theories.

Even though TIW has been used to study a variety of
research populations, few studies seem to focus on librar-

ies, librarians, library educators, or other information
professionals. Froggatt (2015)s work demonstrates how
TIW can be helpful for understanding how IU students
benefit from access to school librarian programs. Jaeger
et al. (2014) argue that the concepts of TTW alongside the
introduced concept of bridges may help librarians and
libraries to better understand and perform their interme-
diary roles in supporting access and use of e-government
resources and the challenges faced by their library users in
terms of information value, boundaries, and bridges. One
of the studies included in this sample, Hollister (2020), is
based on a portion of his dissertation research (Hollister,
2016), which explores the interactions between the core
concepts of TIW and digital literacies. Hollister (2016)
argues that social types, social norms, and information
values can impact an individuals information behaviors
and digital literacy practices, such as which sources of
information are considered important and how to appro-
priately use information within a community based on its
social norms and information values. Considering practi-
cal implications, Hollister’s findings suggest that librarians
and library educators should consider social types, social
norms, and information value systems when engaging in
information and digital literacy instruction and develop-
ing curricula. The social norms and information values of
an information world may enable or hinder the effective-
ness of its members information or digital literacy skills
or acceptance of information from outside sources.

Building on those implications, a stronger understand-
ing of a community’s social types, social norms, informa-
tion behaviors, information value systems, and boundaries
could help libraries and librarians be more effective with
community outreach, programming, and instruction.
TIW may also be a useful tool for librarians and libraries
to assess and meet the needs of diverse communities, cre-
ating more inclusive and representative collections, servic-
es, and staffing. Future work on TIW should explore the
potential applications in professional practice in libraries,
archives, schools, universities, and other settings.

The design of this study introduces limitations as well.
The small sample size could be augmented by including
more languages beyond English and Korean, including
more paywalled academic databases not currently avail-
able to the research team, and exploring TIW use in other
publication formats, such as conference proceedings,
books and book chapters, dissertations and theses, and
grey literature. Interviews or focus groups conducted with
scholars who have used or are using TIW might provide
additional insight and depth not captured in the articles.
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Given the findings, themes, and limitations of this
study, the researchers propose several areas of future re-
search and work:

(1) Continued application, development, and testing
of TIW across new research contexts and more methods.
Although TIW is amethodological, it is primarily used
with qualitative methods. More quantitative and mixed
methods studies using TIW may aid in adoption and de-
velopment.

(2) Broader explorations and comparisons of TIW
with other LIS theories. The findings of this study suggest
that TIW plays well with a variety of methods and with
other theories, and can be used to inform new concepts
and theories, yet awareness and use of TIW seem to be
comparatively low. The relationship of TIW to other
theories and its overall impact on LIS scholarship could
be explored and evaluated in the future. Relatedly, future
systematic reviews of TIW could expand their scope to
include more theories, more articles in other databases,
other publication types, additional languages, etc. as well
as conducting bibliometric or scientometric studies to ex-
amine comparative use and citation rates, research trends,
interdisciplinarity, and the evolution of theory use in LIS
more broadly.

(3) Exploration and description of the application and
development of TIW, its core concepts, and expansions.
Burnett (2015)’s information domains framework and
Jaeger et al. (2014)’s concept of bridges seem to be the pri-
mary theoretical developments of TIW. Future work could
explore and assess the use of these revisions or expansions
to TIW and whether they improve upon TIW's strengths,
and address its weaknesses.

(4) Application of TIW to inform professional LIS
practice and education. Given TIW’ strengths, it may be
a useful tool in professional LIS and educational settings,
such as libraries, archives, and other information organi-
zations. TTW may aid libraries, librarians, and other infor-
mation professionals in building and providing inclusive,
equitable, and socially just collections, services, instruc-
tion, outreach, policies, and staffing that are responsive
to and representative of the information worlds of the
diverse communities they serve. More work is needed to
explore the practical applications of TIW, to evaluate its
use as a tool for working professionals as well as its useful-
ness in preparing future librarians, archivists, and other
information professionals.
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6. CONCLUSION

Through directed qualitative content analysis, this
study expands on the findings from a systematic review
(Park et al., 2022) on the use of TIW in peer-reviewed
research articles with qualitative exploration of the ways
TIW has been applied, developed, and discussed. The
findings of this study provide further context into how
and why TIW is being used. TIW’s strengths in its abili-
ties to be useful for understanding and interpreting com-
plex, multi-level sociotechnical research contexts, its (a)
methodological flexibility, and its robustness when used
as a primary theoretical framework, as well as its theoreti-
cal amicability to mesh with other concepts, models, and
theories have all encouraged and supported its continued
use and development. These core findings provide sup-
port for and align with the original intentions of TIW as
specified by Burnett and Jaeger (2008) (Jaeger & Burnett,
2010). TIW is also shown to be useful for advancing the
development of new context-aware concepts and theories.
Despite criticisms of TIW’s emphasis on social aspects
over individual factors (Yu, 2012), Burnett (2015)’s in-
tegration of the domain of individuals may address this
concern as well as more directly acknowledge or address
cognitive and emotional factors, as promoted by Worrall
et al. (2021). The domain of signification may also ac-
count for Jaeger et al. (2014)s proposed sixth core concept
of bridges.

Exploration and evaluation of the continued use and
development of TIW is warranted in future research. In-
troduced originally in 2008, TIW is a relatively young the-
ory and its use is likely to grow over time. Circling back to
review its use and growth in another decade or two may
reveal new insights. Future work should also consider the
adoption and application of Burnett (2015)s information
domains framework. Regardless of its sole focus on TIW,
this study also demonstrates that theory use and develop-
ment exist within LIS. In turn, the research team echoes
calls from other scholars to promote theory application
and development in LIS. The research team hopes this
study inspires interest and adoption of the TIW in the
distinct, yet intrinsically connected information worlds
of LIS research and professional practice, as well as across
boundaries into other disciplines.
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Beyond Authorship: Exploring the Use of Contributor
Roles Taxonomies in LIS Journals
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ABSTRACT

Traditional author attribution often inadequately represents researchers’ varied contributions, potentially causing dissatisfaction
among collaborators. Contributor Role Ontologies and Taxonomies (CROTs) address this by specifying researcher roles and
offering a clearer framework for recognizing diverse contributions, including innovative methodologies. As Library and Information
Science (LIS) research becomes more complex and interdisciplinary with diverse participant roles, clearly delineating these roles
in LIS journals is crucial. To explore the current landscape of the LIS field, this study collected and examined 82 journals indexed
in the 2023 Journal Citation Reports. The analysis of these journals revealed that only nine of them have actively adopted CROTSs,
within which a total of 749 instances of reported contributor roles were analyzed. While the use of CROTSs in collaborative papers
within these nine journals varied, not all collaborative research followed this practice, with the lowest adoption rate observed being
46%. Moreover, while most CROTs offered a precise and comprehensive presentation of participants’ roles, several listed roles
more generically, implying equal contributions from all authors. Furthermore, CRediT, a widely used CROTs model, may not fully
capture the specific nuances of LIS research, especially in areas like literature reviews. To encourage broader and more equitable
adoption, a tailored model that reflects the characteristics of LIS research and seamlessly integrates with online submission
systems is essential. These efforts will ultimately foster fairer recognition of contributions and strengthen the collaborative
research and publishing culture within the LIS community.

Keywords: authorship, contributor roles, contributorship, Contributor Role Ontologies and Taxonomies, CRediT, collaborative
research
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1. INTRODUCTION

1.1. The Background of Contributor Role Ontologies
and Taxonomies’ Emergence

Collaborative research has increased significantly over
the past few decades, though the extent of this trend varies
across academic fields. Prior studies suggest that research
conducted collaboratively often yields productivity advan-
tages compared to solo research (Joki¢, 2020; Lariviére et
al,, 2015; Lee & Bozeman, 2005; Mwantimwa & Kassim,
2023). This growth in collaboration can be largely attrib-
uted to the increasing complexity of research questions,
which frequently necessitates expertise from multiple
disciplines. Furthermore, collaboration among research-
ers from diverse backgrounds is particularly valuable as it
fosters the generation of novel ideas and creative solutions
(Allen et al., 2014).

However, collaboration introduces challenges less com-
mon in solo research. A significant issue is the inflation in
the number of authors, which can lead to dissatisfaction
over authorship attribution and instances of improper
contributorship (Brand et al., 2015; Holcombe et al.,
2021; Jabbehdari & Walsh, 2017; Paul-Hus et al., 2017).
For example, in biomedicine, ghost authorship—where a
researcher contributes but is not credited—accounts for
approximately 20% of cases (Wislar et al., 2011). Similarly,
honorary authorship, including guest and gift authorship,
is estimated to occur in 20-40% of cases (Hardjosantoso et
al., 2020; Jabbehdari & Walsh, 2017; Mowatt et al., 2002).
Both practices undermine the integrity of authorship and
pose risks to researchers’ morale and the academic pub-
lishing ecosystem.

To address these challenges, adopting Contributor Role
Ontologies and Taxonomies (CROTs) offers a potential
solution. CROTSs are a framework for clearly classifying
and defining the roles of each contributor in research, and
CRediT is the most widely used CROT. CROTs can explic-
itly specify each researchers role in a publication, thereby
ensuring transparency and accountability. Including con-
tributorship statements in academic papers clarifies con-
tributions for readers and stakeholders alike, providing a
clear account of contributors’ responsibilities (Alpi & Ak-
ers, 2021; Ding et al., 2021; Hosseini et al., 2024; Teixeira
da Silva et al,, 2023). This transparency benefits journal
editors, who can easily identify individual contributions,
and funders, who can assess whether researchers fulfilled
their assigned roles. University administrations could also
use CROTs to evaluate faculty members contributions for
hiring, promotion, and tenure decisions. Furthermore,

CROTs: assist project managers in identifying research
personnel for specific tasks (Hosseini et al., 2023).

Despite these advantages, consensus on the necessity
of CROTs has not yet been reached across all academic
fields. Disciplines such as biomedicine, life sciences, and
medicine have actively embraced CROTs, driven by the
prevalence of large research teams and the associated chal-
lenges of contributorship (Allen et al., 2014; Hosseini et
al., 2024; Lariviére et al., 2021). Discussions about CROTs
began in these fields as early as the late 1990s, gaining
traction when the International Committee of Medical
Journal Editors (ICMJE) recommended their inclusion in
academic publications (Lariviere et al., 2021; Vasilevsky
et al., 2021). In 2012, the Wellcome Trust spearheaded
efforts to standardize CROTs, which culminated in the
development of the CRediT system, specifying 14 distinct
roles. By 2014, CRediT was finalized, and its adoption by
several medical journals in 2015 marked a turning point.
Major publishers, including Cell, Public Library of Science
(PLOS), Springer, and BM], soon joined this initiative,
leading to the adoption of CRediT by over 120 journals.
The movement gained further momentum in 2019 when
Elsevier began strongly advocating for its implementation
(Reller, 2019).

1.2. Need for CROTs in LIS Research

Library and information science (LIS) is undergoing
a significant transformation. While it may not be domi-
nated by massive research teams like the medical field, LIS
research is increasingly collaborative and interdisciplinary,
naturally leading to a growing interest in how contribu-
tions are recognized. LIS uniquely draws theories and
methods from a wide array of fields, including sociology,
psychology, business administration, and computer sci-
ence (Petras, 2023; Vakkari et al., 2023). This interdisci-
plinary nature is further emphasized by reports indicating
that a substantial two-thirds of LIS masters and doctoral
theses originate from non-LIS departments (Prebor, 2010).
Moreover, the field, particularly information science, now
deeply integrates IT domains such as big data, artificial
intelligence, and digital preservation (Chang, 2018; 2021;
Petras, 2023). As LIS research grows more complex, ex-
perts from diverse backgrounds contribute, resulting in
more layered and varied roles for participants. Fitzgerald
et al. (2020) argue that for collaborative research, it is
generally considered standard practice and aligns with re-
search ethics to clearly define each researcher’s individual
contributions, and it is based on this principle that College
& Research Libraries intends to adopt such a policy.
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While specific reports on the prevalence of ghost or
honorary authorship in LIS are not yet available, these
evolving shifts strongly suggest the field is vulnerable to
such problems. Fortunately, some valuable early studies
are already urging LIS to develop its own suitable model
for handling contributions (Fitzgerald et al., 2020; Herbert
& Kaspar, 2019). Given these challenges, implementing
CROTs is essential for ensuring transparency and ac-
countability in LIS research publications.

This study, therefore, explores how current LIS journals
record individual contributions. Specifically, the CROTs
practices of journals within the Journal Citation Reports
Information Science & Library Science categories were
examined. The focus was on those typically indexed in the
Social Science Citation Index (SSCI), which are referred
to as SSCI LIS journals in this study. This selection reflects
their high visibility within the academic community and
strong author publication preferences (Lee et al., 2020;
Nicholas et al., 2022; Rowley et al., 2022).

1.3. Research Questions

This study examined the CROTs practices of promi-
nent LIS journals, typically SSCI-indexed, to explore how
they document individual contributions, leading to the
following research questions:

o Which, and what are their publishers?

» How do these journals label their CROTs sections?

o What is the CROTSs specification rate in LIS journal
articles adhering to a CROTSs policy?

o Are there notable differences in role distribution
across journals?

o Is the application of CRediT, a leading CROTs mod-
el, feasible for LIS publishing?

In the LIS field, where collaborative and multidis-
ciplinary research is increasingly common, accurately
crediting individual contributions is essential. This goes
beyond merely listing author names; instead, specific roles
and contributions should be clearly defined (Fitzgerald et
al., 2020; Herbert & Kaspar, 2019). Recognizing the vital
importance of documenting CROTs in LIS journal publi-
cations, this study offers concrete data collection and anal-
ysis to serve as a foundational step. Continued research
is expected to contribute to the formation of a gradual
consensus on this critical aspect of scholarly communica-
tion. Ultimately, this study seeks to promote a publishing
culture within the LIS community that accurately specifies
individual roles and contributions, thereby ensuring fair
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credit allocation for all collaborators.

2. LITERATURE REVIEW

As research competition intensifies, academic interest
in specifying CROTS to clarify contributions in collabora-
tive projects and ensure fair credit allocation continues to
grow. Most prior studies on CROTs emphasize their im-
portance, evolution, and current state, alongside recom-
mendations for adapting them to specific academic fields.

Allen et al. (2014) noted the frequent difficulty in dis-
cerning the precise contributions of individual researchers
from the author lists, acknowledgments, and contribution
sections currently provided by many academic journals.
Highlighting the importance of clarity in participant roles,
especially in large-scale studies, they suggested that adopt-
ing CROTS could address this issue. By explicitly adopt-
ing CROTs, researchers can highlight their specialized
expertise and relevant skills, thus increasing opportunities
such as grant applications and academic appointments.
Additionally, CROTs may provide a platform for junior
researchers to emerge as key authors and for method-
ological innovators—who might otherwise go unnoticed
in traditional author lists—to gain recognition. Funding
agencies could benefit from clearer insights into each team
member’s specific role, while universities and research
institutions could leverage CROTs for innovations in
academic appointments and promotions. As a result, Al-
len et al. (2014) underscored the necessity of implement-
ing CROTs. They also emphasized the potential value of
implementing such systems, proposing the addition of a
feature to online submission systems allowing authors to
specify their detailed roles.

Furthermore, Ware and Mabe (2015) stressed the need
for standardizing CROTs. In most fields, papers typically
involve multiple authors with varied roles, such as study
design, data analysis, or writing. While these roles are
sometimes detailed in acknowledgments, especially in
medical journals, descriptions are often inconsistent and
unstructured. To address this, editors, journals, and pub-
lishers are working on developing a standardized taxon-
omy for contributor roles in academic journals. The evo-
lution of CROTs is discussed in Allen et al. (2019), who
found that the dissemination of CROTSs largely depends
on how well editors, journals, and publishers understand
their purpose and take steps to implement them. For in-
stance, the PLOS played a pivotal role by adopting the 14-
role CRediT structure. Similarly, Cell Press encourages
authors to specify their contributions, while Learned Pub-
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lishing has advocated for documenting contributors’ role
allocations since 2015. The implementation of CRediT
by Elsevier in 2019 further accelerated the use of CROTs,
marking a significant step in its evolution (Reller, 2019).

In addition to publishers, online submission systems
have played a critical role in the dissemination of CROTs.
Since 2015, select journals using Editorial Manager have
asked authors to specify contributions via CRediT. Com-
mittees involved in academic publishing have also facili-
tated the spread of CROTs. According to Lariviere et al.
(2021), the widespread adoption of CROTs can be attrib-
uted to efforts by the ICMJE and the Committee on Pub-
lication Ethics, which have encouraged journal editors to
implement these standards. As a result, medical journals
began implementing CRediT in 2015, marking a turning
point in the broader adoption of CROTs.

Analyzing PLOS journal data from 2017 to 2018,
Lariviére et al. (2021) investigated how research contribu-
tions are distributed within teams. Their findings revealed
that while fundamental tasks such as conceptualization,
methodology, and writing are prevalent across research,
disciplinary variations highlight the significance of more
specialized roles, including visualization and software in
specific fields, thereby suggesting a need for more diverse
evaluation metrics that account for these differences.
Furthermore, their analysis underscored the prevalent yet
under-supported role of data curation, which is crucial
for the advancement of open science initiatives. The study
also indicated that women are more frequently involved
in data curation and other technical tasks. This disparity
points to potential gender inequities within academic la-
bor and highlights the necessity for transparent contribu-
tion systems.

Drawing on a dataset of over 80,000 PLOS ONE ar-
ticles (2018-2023), Maddi and Teixeira da Silva (2024)
collected and analyzed author roles, DOISs, affiliations, and
funding acknowledgments. Their investigation revealed
that over 9% of publications exhibited at least one instance
of inappropriate authorship, affecting approximately
2.5% of the authors. Furthermore, their analysis indicated
a higher likelihood of potential monetary authorship
among established researchers and those affiliated with
companies or nonprofits. While acknowledging the reli-
ance on self-reported author roles and acknowledgments,
their findings underscore the necessity for stronger jour-
nal oversight and more conscientious author practices to
ensure the integrity of academic publishing. They not only
outlined authorship eligibility for the 14 CRediT contribu-
tors but also identified potential contributorships, such

as article processing charge (APC)-paying, clarifying that
this could apply even when the individuals sole contribu-
tion was APC payment, without involvement in securing
funding.

Fitzgerald et al. (2020) observed that the introduction
of CRediT, which clearly specifies contributors’ roles, has
been encouraging, particularly for collaborative research.
However, they argued that the 14 roles specified by CRed-
iT may not fully suit social science journals, particularly
in LIS, such as College & Research Libraries. To address
this, they analyzed 49 papers published in College & Re-
search Libraries in 2019, specifically investigating the roles
of contributors involved in the production of these papers.
Their analysis revealed that while the existing taxonomy
is useful, roles specific to LIS and social science research
should be added. One such role is “literature synthesis,’
which involves reviewing previous studies, identifying
research gaps, and clarifying research questions—pro-
cesses essential in nearly all social science research. In
applied fields such as LIS, interpreting results is often a
key aspect of the study, and so “interpretation of the re-
sults” should also be included. The role of “instruments”
is another consideration that should be considered, as it
pertains to survey instruments and interview protocols.
Based on the analysis conducted by Fitzgerald et al. (2020),
they recommended that LIS research include 12 roles:
conceptualization, data analysis, data curation, instru-
ments, investigation, interpretation, literature synthesis,
methodology, software, visualization, writing, and editing.
Their research appears to have provided valuable insights
for journal editors within the LIS field as they navigate the
complexities of specifying contributor roles.

What these prior studies lack, however, is a clear data-
driven illustration of the active adoption of CROTs within
LIS journals. To address this gap, this study investigated
this matter by following the methodology described, ul-
timately helping foster a better understanding of CROTS
integration into LIS journals.

3. METHODS

The selection process for this study began by identify-
ing all 82 journals indexed under the ‘Information Science
& Library Science category in the 2023 edition of the Jour-
nal Citation Reports. To evaluate their engagement with
CROTSs, each journals official website was meticulously
analyzed, followed by a manual review of all articles pub-
lished by these 82 journals throughout 2023. This initial
screening revealed that 13 journals had at least one pub-
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lication incorporating CROTs. Recognizing that isolated
instances might not reflect an established editorial policy
and aiming to focus on journals with a demonstrably con-
sistent commitment to CROTs adoption, a threshold was
set. Based on an assessment of publication frequencies
within the field, and to ensure a meaningful representa-
tion of sustained adoption, a minimum of 10 articles
explicitly mentioning CROTs in 2023 were required for
inclusion. This criterion was instrumental in identifying
the final cohort of nine journals, which exhibited a robust
and complete integration of CROTs.

To understand how journals incorporate contributor
roles, this study first pinpointed CROTs information. This
information appeared under various headings, including
‘contributors; ‘author contributions; ‘CRediT; and ‘author’s
notes. Following this, each papers CROTs section was
systematically analyzed to ascertain whether its content
delineated the 14 roles defined by CRediT, a prominent
CROTs model (refer to Table 1) (Brand et al.,, 2015). Be-
yond this, the analysis extended to include three addition-
al roles particularly relevant to LIS research, as suggested
by Fitzgerald et al. (2020): literature synthesis, interpreta-
tion, and instruments. This broader investigation involved
reviewing not only explicit CROTSs sections but also the
acknowledgments within the publications.

Data was gathered through a manual collection pro-
cess, where CROTs information was extracted from ar-
ticles published in the nine selected journals by accessing
their official websites. Two doctoral students participated
in this collection, with the paper’s author performing a
final verification of all collected data to ensure accuracy.
As this study focused on a limited scope of nine specific
journals, no difficulties were encountered in access-
ing the full text. While the possibility of journal website
discrepancies is very low, it cannot be entirely excluded.
For methodological clarity, single-authored articles were
excluded from the analysis due to their limited relevance
for CROTs analysis in non-collaborative research. Review
articles were also excluded to sharpen the study’s focus on
complex collaborative research. This decision was further
supported by their limited presence in the collected data,
and preliminary data review indicated they typically in-
volve only one or two participant roles, which diverged
from the study’s objective to investigate the diverse activi-
ties of participants in complex collaborative work found
in original research papers.

Ultimately, the dataset for this study comprised 955
multi-authored papers. From these, 749 CROTs were
identified within a subset of publications from the nine
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Table 1. CRediT-Contributor Role Taxonomy

Term Definition

Ideas; formulation or evolution of
overarching research goals and aims

Conceptualization

Methodology Development or design of methodology;

creation of models

Software Programming, software development;
designing computer programs;
implementation of the computer code and
supporting algorithms; testing of existing

code components

Validation Verification, whether as a part of the activity
or separate, of the overall replication/
reproducibility of results/experiments and

other research outputs

Formal analysis Application of statistical, mathematical,
computational, or other formal techniques

to analyze or synthesize study data

Investigation Conducting a research and investigation
process, specifically performing the

experiments, or data/evidence collection

Resources Provision of study materials, reagents,
materials, patients, laboratory samples,
animals, instrumentation, computing

resources, or other analysis tools

Data curation Management activities to annotate (produce
metadata), scrub data and maintain
research data (including software code,
where it is necessary for interpreting the

data itself) for initial use and later reuse

Writing - original Preparation, creation and/or presentation
draft of the published work, specifically writing
the initial draft (including substantive
translation)

Writing - review &  Preparation, creation and/or presentation

editing of the published work by those from the
original research group, specifically critical
review, commentary or revision—including
pre-or post-publication stages
Visualization Preparation, creation and/or presentation
of the published work, specifically
visualization/data presentation
Supervision Oversight and leadership responsibility for
research activity planning and execution,
including mentorship external to the core
team
Project Management and coordination responsibility
administration for the research activity planning and
execution
Funding Acquisition of the financial support for the
acquisition project leading to this publication

Adapted from Brand et al. (2015).
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chosen journals, found specifically in their acknowledg-
ment sections or where such details were pertinent. The
subsequent analysis involved descriptive statistics applied
to this collected data, and illustrative examples were in-
cluded to clarify the findings.

4. RESULTS

4.1. Overview of Publishing with CROTs
While it is important to recognize that CROTs were not

Table 2. Adoption of CROTs across journals and publishers
CROTs

Author
Contributions

Issues

Title (publisher) Per year gpegir
i

Notes

Gov Inform Q (E)

Inform Manage-Mster (E)
Inform Organ-UK (E)

Inform Process Manag (E)

Int J Geogr Inf Sci (T) 1
Int J Inform Manage (E)

J Am Med Inform Assn (0) 1 Y
Learn Publ (W) Y

Transinformacao (P) 1 Y

Y
Y
Y
Y

B N o NN OB © b~
=<
=<

CROTs, Contributor Role Ontologies and Taxonomies; E, Elsevier;
T, Taylor & Francis; 0, Oxford University Press; W, Wiley; P, PUC-
Campinas; Y, yes.

Table 3. Distribution of authorship and CROTSs in papers published 2023

a standard feature in every paper, this analysis highlights
that a focused group of nine journals demonstrated a
more complete adoption of this framework. Table 2 shows
the specific sections where CROTs were listed in each
journal. Most journals included CROTs in the CRediT
section, utilized by five journals, and in the author contri-
butions section, utilized by four journals. One journal also
listed them in the notes section. Table 2 indicates that El-
sevier was the most active publisher in adopting CROTs,
with CROTs appearing in five of their journals. Other
publishers, including Taylor & Francis, Oxford University
Press, PUC-Campinas, and Wiley, each had one journal
that included CROTs.

4.2. Distribution of Authorship and Contributorship
Table 3 shows the average number of authors, single-
authored papers, multi-authored papers, and papers listing
CROTs across the analyzed journals. The average number
of authors varied significantly among the journals. For
instance, the Journal of the American Medical Informatics
Association had a high average of 8.21 authors per paper,
while Transinformacao had a low average of 2.69 authors.
On the other hand, the proportion of multi-authored pa-
pers was generally high in all journals. The journals with
the highest proportion of multi-authored papers were
Information Processing & Management and the Journal
of the American Medical Informatics Association, both at
99%. In contrast, Learned Publishing had a relatively low-
er proportion at 82%. Meanwhile, the number of papers
listing CROTs varied significantly between journals. The

Title No. of authors JipEer MR CROTs (B’  B/A(%)
(mean) Single-authored ~ Multi (A) (n [%]) Total
Gov Inform Q 3.29 7 69 (91) 76 47 68
Inform Manage-Mster 3.39 3 92 (97) 95 68 74
Inform Organ-Uk 3.00 1 19 (95) 20 11 58
Inform Process Manag 4.1 3 349 (99) 352 271 78
Int J Geogr Inf Sci 478 4 93 (96) 97 43 46
Int J Inform Manage 4.12 6 75 (93) 81 59 79
J Am Med Inform Assn 8.21 1 176 (99) 177 176 100
Learn Publ 3.79 12 55 (82) 67 50 91
Transinformacao 2.69 2 27 (93) 29 24 89
Total 4.19 39 955 994 749 78

CROQTs, Contributor Role Ontologies and Taxonomies.
IThis number excludes CROTSs from single-authored papers.
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Table 4. Distribution of CROTs contribution across papers by journal (unit: %)

GIQ IM 10 IPM

Conceptualization
Writing - original draft

Writing - review &

editing
Methodology
Formal analysis
Investigation 66
Supervision - 63 36
Data curation 57 60 27 60
Validation 30 49 36 56
Visualization 45 43 27 45
Project administration 36 41 45 31
Software 28 37 9 -
Funding acquisition 40 34 9 36
Resources 36 31 36 31

All
journals

IJGIS 1JIM JAMIA LP

19 58 30 24 8 38
30 42 20 12 8 32
21 34 10 24 13 29
16 36 6 30 8 28
53 22 19 6 13 28
28 22 6 14 0 21
14 24 3 4 8 21

CROQTs, Contributor Role Ontologies and Taxonomies.

Journal of the American Medical Informatics Association
included CROTs in all 176 of its multi-authored papers,
representing 100% of the papers. In contrast, the Interna-
tional Journal of Geographical Information Science listed
CROTs in 43 out of 93 multi-authored papers, accounting
for 46%.

Table 4 summarizes the contribution roles of authors
listed in the papers of each journal. The most frequently
cited role was conceptualization, with an average of 90%.
For example, Information and Organization indicated
conceptualization in 100% of its papers, while Learned
Publishing did so in only 58%. Across all journals, writ-
ing-related roles such as writing - original draft (89%) and
writing - review & editing (89%) were commonly speci-
fied. In contrast, roles such as funding acquisition (21%),
resources (21%), and project administration (28%), which
are not inherently substantial contributions to a paper’s
design, analysis, or writing, were listed less frequently by
journals.

4.3. Applicable CROTs in LIS Journals

Table 5 (Fitzgerald et al., 2020; Maddi & Teixeira da
Silva, 2024) compares the 14 roles in CRediT with the 12
roles proposed by Fitzgerald et al. (2020) for College &
Research Libraries CROTs. This study specifically exam-
ined the three additional roles suggested by Fitzgerald et

52 https://doi.org/10.1633/J1STaP.2025.13.4.3

al. (2020)—instruments, interpretation, and literature syn-
thesis—and assessed their presence in the papers.

Table 6 (Fitzgerald et al., 2020) shows the frequency
with which the three roles were specified in the journals.
The “Instruments” role was included in the Journal of the
American Medical Informatics Association, while the
“Interpretation” role was found in six journals, includ-
ing Government Information Quarterly. The “Literature
Synthesis” role appeared in seven journals, including In-
formation & Management, and was prominently featured
in all but one of those. Though literature synthesis is not
directly specified as a role within the CRediT taxonomy,
its inclusion is notable, as many papers explicitly identi-
fied contributors to this task. In contrast, Table 7 (Fitzger-
ald et al,, 2020) highlights the frequency of five roles that
Fitzgerald et al. (2020) considered difficult to categorize
as authorship. The analysis showed significant variation in
the inclusion of roles related to research projects, such as
funding acquisition, project administration, and supervi-
sion, across the journals. Overall, few journals assigned
contributorship to these roles, although Information Pro-
cessing & Management was an exception, with a higher
frequency of these roles being specified. This suggests that
it may be important to consider the inclusion of these five
roles in certain journals like Information Processing &
Management.
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4.4. Diverse Approaches to CROTs Adoption in LIS
Publications
The selected journals demonstrated diverse strategies
for CROTs implementation and disclosure. Of the nine

Table 5. Comparison of contribution roles: CRediT vs. C&RL

C&RL
(Fitzgerald
et al. [2020])

Y

Category? Roles CRediT

Author
contribution
roles

Conceptualization
Literature synthesis
Methodology

Data curation

Formal analysis
Investigation
Instruments
Interpretation
Software
Visualization

Writing - original draft
Writing - review & editing
Validation

Non-author
contribution
roles

Funding acquisition
Supervision

Project administration

<~ < < < < < < < <= Z Z < < < < zZ <
Z Z Z Z Z < < < < < < < < < < =

Resources

C&RL, College & Research Libraries.
JAdapted from Maddi and Teixeira da Silva (2024), this study fea-
tures a category.

Table 7. Distribution of roles not incorporated by Fitzgerald et al. (2020)

journals that were published with CROTs, more than half
were from Elsevier. These journals include a section titled
“CRediT authorship contribution statement” at the end
of the paper, where authorship contributions are outlined
based on the CRediT model. However, some papers listed
contributorship in author statements rather than the offi-
cial section recommended by the journal (Table 8), which
may be due to authors’ lack of understanding of the sub-
mission guidelines.

The data analysis revealed variations in how CROTs

Table 6. Distribution of roles incorporated by Fitzgerald et al. (2020)

Roles (n?)
il Al
e CROTs Literature Instru-  Interpreta-
synthesis ~ ments tion

Gov Inform Q 47 1(1)
Inform Manage- 68 1(1)

Mster
Inform Organ-Uk 11 1(1)
Inform Process 271 8

Manag
Int J Geogr Inf Sci 43 3 4
Int J Inform Manage 59 2
J Am Med Inform 176 14(2) 4(2) 43 (1)

Assn
Learn Publ 50 5(1) 5(1)
Transinformacao 24 1 9

CROQTs, Contributor Role Ontologies and Taxonomies.

IThese numbers count acknowledgements listing the specific role.
Thus, this is detailed in the acknowledgements, not CRediT, author
contributions, or notes.

Title All CROTs acFéJ:i(:ii?i%n admﬁg?i‘tafz:tion Resources Supervision Validation
Gov Inform Q 47 19 17 17 32 14
Inform Manage-Mster 68 23 28 21 43 33
Inform Organ-UK 11 1 5 4 4 4
Inform Process Manag 271 98 85 84 197 152
Int J Geogr Inf Sci 43 12 7 6 14 13
Int J Inform Manage 59 13 21 14 30 25
J Am Med Inform Assn 176 10 1 5 34 36
Learn Publ 50 7 15 2 4 6
Transinformacao 24 0 2 2 4 2

CROQTs, Contributor Role Ontologies and Taxonomies.
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Table 8. CROTs posting example 1: Author statement

Table 10. CROTs posting example 3: Instruments

Contributorship Source

Contributorship Source

Author statement

Xixi Ye: Conceptualization,
Methodology, Result
Analysis, Writing-Original
draft preparation. Yan-Kai
Fu: Methodology, Validation.
Huabing Wang: Writing-final
draft preparation, Supervision.
Jinghong Zhou: Methodology,
Validation.

Ye, X., Fu, Y. K., Wang, H., &
Zhou, J. (2023). Information
asymmetry evaluation in
hotel e-commerce market:
Dynamics and pricing strategy
under pandemic. Information
Processing & Management,
60(1), 103117.

CROQTs, Contributor Role Ontologies and Taxonomies.

Table 9. CROTs posting example 2: Integrating biography into
CROTs

Source

Xiong, H., Zhou, X., & Bennett,
D. A. (2023). Detecting
spatiotemporal propagation
patterns of traffic congestion
from fine-grained vehicle
trajectory data. International
Journal of Geographical
Information Science, 37(5),
1157-1179.

Contributorship

Notes on contributors

David A. Bennett is a professor
and department chair in the
Department of Geographical
and Sustainability Sciences.
His research interests lie
in GIScience with a focus
on agent-based modelling,
spatial optimization with
application to sustainability
and the environment. He
contributed to the literature
review, analysis of simulated
data, review and editing of
this paper.

CROQTs, Contributor Role Ontologies and Taxonomies.

are presented across journals. One journal, the Interna-
tional Journal of Geographical Information Science, ad-
opted a unique format by combining contribution details
with author biographies (Table 9). The journal provides
information such as the authors affiliation and research
interests before listing their specific roles.

Some journals also modified the CRediT format by
adding additional keywords for clearer contributorship.
This suggests that the CRediT taxonomy may not fully
capture the diversity of roles in LIS research. Indeed, as
proposed by Fitzgerald et al. (2020), there are additional
roles, such as instruments, interpretation, and literature
synthesis, which could be incorporated into the CRediT
framework. This study found examples where these roles
were specified, even though they are not part of the offi-
cial CRediT taxonomy (Tables 9-11).

Additionally, the removal of five roles from the CROTs
list, as suggested by Fitzgerald et al. (2020), warrants care-
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ful consideration by individual journals. Information
Processing & Management displayed a notably higher
frequency of non-author roles, such as funding acquisi-
tion, project administration, and supervision, compared
to other journals. Therefore, removing these roles could
potentially confuse its contributors. Conversely, journals
like College & Research Libraries, where research proj-
ect outcomes are less frequently the focus of publication,
might find some detailed roles less relevant, especially the
non-author roles within CRediT. In such cases, the edito-
rial board could consider revising the CROTs roles or pro-
viding guidelines for contributors to list these roles in the
CROTs or acknowledgement section.
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5. DISCUSSION AND CONCLUSIONS

The collaborative and interdisciplinary nature of re-
search in the LIS field highlights a growing need for clear
contributorship specification. Despite this, research on
CROTs in LIS remains extremely scarce. Existing studies,
if any, have not analyzed CROTSs across various journals,
with only a frontier study by Fitzgerald et al. (2020) ex-
amining contributor roles in 49 papers from College &
Research Libraries. In contrast, this study provided a sig-
nificant data-driven illustration of the CROTSs landscape
in LIS papers. Data was collected and analyzed for 749
instances of CROTs from nine SSCI-indexed LIS journals,
which often demonstrate authors preferences for submis-
sion within the field, to assess their current implementa-
tion. This assessment revealed that the adoption of CROTs
in LIS journals remains limited. However, some journals,
notably Elsevier, proactively implemented CROTs by list-
ing them for co-authors in their papers. Despite these
positive efforts, instances occurred where papers were
published without adhering to the prescribed CROTs for-
mat, which can be considered a significant shortcoming.

Furthermore, directly applying CRediT, the standard-
ized contributorship model prevalent in the medical field,
presents challenges for LIS research. Literature reviews, an
integral part of LIS research, often span the entire study.
While CRediT roles such as conceptualization or investi-
gation may partially cover literature reviews, the taxono-
my lacks an explicit role for this critical task. Therefore, it
is proposed that roles such as “literature synthesis” or “lit-
erature review” be incorporated into the CRediT frame-
work. Indeed, the data analysis revealed instances where
these roles were specifically mentioned, underscoring the
necessity for their inclusion. This effort aims to foster a
broader discussion on ensuring fairer role distribution
among research collaborators.

For example, in almost all journals, the phrase “All
authors have contributed equally” was occasionally used
instead of specifying individual roles. While this study
identified this phenomenon, it did not concretely deter-
mine its causes. However, it is possible to speculate on
potential reasons. One possibility is that authors collabo-
rated so closely that roles overlapped rather than being
strictly divided, unlike in fields such as medicine. Another
reason could be that authors reluctantly complied with
journal requirements for CROTs specification, resulting in
vague or boilerplate statements. This may indicate a lack
of awareness of CROTs importance or a failure to reach
consensus among authors on how to define their roles.

Ultimately, preventing such ambiguous CROTs statements
will require enhancing authors’ awareness and commit-
ment to clear role definition. Therefore, future research is
needed to investigate LIS authors perceptions of CROTs,
ideally through an in-depth interview approach rather
than a simple survey, as interviewing corresponding au-
thors from papers that declare equal contribution could
offer particularly rich and meaningful insights.

It is important to recognize the limitations of this
study. While this research analyzed CROTs from nine
SSCI-indexed LIS journals, its findings may not fully rep-
resent the diversity across the entire LIS field or other aca-
demic disciplines. The sample might be biased due to the
exclusion of journals that publish fewer than 10 articles
explicitly mentioning CROTS per year, potentially misrep-
resenting the actual adoption of CROTs in the broader LIS
landscape. A limitation to be acknowledged is that while
identifying CROTs-related sections (such as CRediT, Au-
thor Contributions, or Notes) is a straightforward task, the
manual nature of the data collection process introduces a
possibility of human error. Consequently, interpretations
of these results should be considered within this context.
Future research employing a broader scope and automat-
ed methods would be beneficial to validate these findings.

Consequently, future research should focus on devel-
oping next-generation CROTs standards that address the
needs of academic publishing stakeholders. A crucial step
involves conducting surveys or interviews with authors,
editors, and publishing organizations to determine the
most appropriate CROTs standards for specific fields. For
LIS, once a field-specific CROTs standard is established, it
should be incorporated into online submission systems to
ensure each contributors role is clearly specified. A poten-
tial solution is to make it mandatory for authors to specify
their co-authors’ roles, similar to how keywords are pro-
vided for research content.

Successful implementation of such initiatives could
prevent non-contributors from being listed as authors and
alleviate dissatisfaction among early-career researchers
due to unclear role attribution. It would also ensure proper
acknowledgment for researchers contributing innovative
methodologies, such as software developers (implement-
ing code, supporting algorithms, conducting code testing)
and those involved in statistical analysis. This fosters pro-
fessional pride and potentially opens new funding oppor-
tunities (Holcombe, 2019). Ultimately, establishing clear
and fair contributorship practices will not only enhance
collaboration and build trust among research teams, but
also advance the transparency and maturity of academic
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ABSTRACT

Biomechanics is an interdisciplinary field with varying citation patterns and centrality of journals where researchers publish. The
audit culture of scientific publication has driven persistent, inconsistent, and questionable interpretation of citations and metrics
in selecting and evaluating journals. This article extends the understanding of bias in citation patterns and journal metrics for
eight biomechanics journals. Citations from three databases and several journal metrics were examined from 2019 to 2023. Long-
term changes (1999-2023) were documented for the most prestigious journal in the field (Journal of Biomechanics). There was
large variation and positive skew in citations and citation rates to top cited articles in the biomechanics journals from 2021 in all
databases. The skew and variation in citations and subject categories/areas assigned by databases contributed to biased journal
usage metrics for hiomechanics journals. For the Journal of Biomechanics, citation patterns led to opposing changes in overall
usage (Journal Impact Factor) and field-normalized usage (Source-Normalized Impact per Paper) journal metrics. Evidence-based
interpretations of journal metrics are illustrated and recommendations made to limit bias in planning, publishing, and evaluating
research in interdisciplinary fields such as biomechanics.
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1. INTRODUCTION

Citations to previous research is an essential standard
of science to give credit to scholars and to integrate re-
sults to advance knowledge. The development of index-
ing of scientific publications, particularly computerized
electronic database services that emphasize the tracking
and analysis of citations to publications, are increasingly
influential in modern research. Garfield (2006) summa-
rized the development of systematic tracking of article
citations for use with the Journal Impact Factor (JIF) and
the Science Citation Index, which has become the Web of
Science™ and Journal Citation Reports™" (Clarivate) bib-
liometric services. The JIF was developed for librarians to
manage holdings with limited financial resources but has
been co-opted by many as an indicator of vaguely defined
journal and article quality.

The speed of knowledge advancement continues to
increase with technological advances in computer-assisted
electronic publication and indexing available through the
Internet. The fast, hypercompetitive world of grants and
publications pressure some researchers to cut corners,
illogically judging books by their covers in evaluating
research reports by the journal where they are published,
indexed, or appear in the JIE This misuse of citation met-
rics such as the JIF has been conclusively refuted and criti-
cized for several reasons including skewed distributions
and disciplinary differences in citation patterns (Adler et
al., 2009; Bollen et al., 2006; Declaration on Research As-
sessment [DORA], n.d.; Hicks et al., 2015; Kurmis, 2003;
Seglen, 1997; Smith, 1998).

Nevertheless, there has been a rapid proliferation of
scientific journals (Ghasemi et al., 2022; Pandita & Singh,
2023) and metrics to evaluate journals, articles, and au-
thors (Casadevall & Fang, 2014; Roldan-Valadez et al,,
2019; Wilsdon et al., 2015). Interest in journal metrics like
the JIF for ranking journals has been described as fetishis-
tic, foolish, mindless, insidious misuse, and an obsession
(Adler et al., 2009; Hicks et al., 2015; Hussain, 2015; Os-
terloh & Frey, 2020; Tourish & Willmott, 2015; Willmott,
2011). Ranking journals using citation metrics result in
imprecise and contradictory rankings of “core” or “top-tier”
journal status (Knudson, 2024a; 2024c; Knudson et al.,
2024; Mason & Singh, 2022; Paji¢, 2015; Viiu & Paunescu,
2021; Wilsdon et al., 2015). The numerous metrics, data-
base sources for data, vague and conflicting definitions of
publication quality dimensions, and several meta-science
fields (bibliometrics, informetrics, and scientometrics)
contribute to considerable miscommunication and con-

flicting results.

Progress in journal citation metric research is ham-
pered by miscommunication because of a lack of agree-
ment on research/scholarly quality constructs and incon-
sistent use of terminology (Mason & Singh, 2022). Many
terms used are not defined (Egghe, 2022) and are used
in conflicting and in synonymous fashion (Aksnes et al.,
2019; Helmer et al., 2020; Knudson et al., 2024), includ-
ing activity, contribution, influence, impact, importance,
merit, output, progress, popularity, progress, quality,
rigor, usage, and visibility. Despite the terminology chaos,
the consensus of the meta-science literature is that while
journal metrics are positively associated with each other,
they tend to serve as imprecise proxies for one of two
constructs: usage/impact or prestige (Bollen et al., 2006;
2009; Franceschet, 2010; Leydesdorff et al., 2016; Zhou et
al,, 2012). Knudson et al. (2024, p. 95) defined these con-
structs: “Usage is the archive role of journals in providing
transitory, shorter-term observations at the knowledge
front (sometimes referred to as popularity). Prestige rep-
resents the perception of advancement and codification of
knowledge” Many scholars are not familiar with this two-
factor structure and evidence-based interpretation of cita-
tion metrics.

It is well known from analysis of citations content and
context that citation behavior is multidimensional, var-
ies in function and polarity, and differs across disciplines
(Tahamtan & Bornmann, 2019). Disciplines also have
widely varying numbers and timings of citations (Hayashi
& Fujigaki, 1999; Seglen, 1997; Waltman, 2016). Nuanced
use and interpretation of citation data allow study of
knowledge flow and connections between disciplines (van
Leeuwen & Tijssen, 2000; Wang et al., 2025). Misuse of ci-
tation metrics, however, often disadvantage interdisciplin-
ary fields, journals, and research given their diversity and
variation in citation patterns.

This issue can be particularly problematic in interdisci-
plinary fields such as kinesiology and biomechanics with
widely varying citation patterns (Knudson, 2023; 2024b;
Knudson et al., 2024). For example, biomechanics scholars
may be disadvantaged in a tenure and promotion review
by publishing in a specialized biomechanics journal with
a low JIE incorrectly perceived by faculty as having low
quality and prestige, when this metric is aligned with
usage that is relatively low because of journal size and
specialization, despite the journal being the most relevant
and respected in that research area. Grant or institutional
evaluations focusing incorrectly on journal usage metrics
like JTIF may disadvantage some interdisciplinary journals
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and research if the topics are not currently popular, at-
tracting many citations in the short (2-year) time window
of the predominant JIE.

1.1. Citation Metrics in the Interdisciplinary Field of
Biomechanics

Biomechanics is a diverse, interdisciplinary field with
varying citation patterns and centrality of journals in
which scholars publish (Knudson, 2023; 2024b). Journal
evaluation and selection by authors in the interdisciplin-
ary field of biomechanics is complicated by journal mis-
sion and other factors. Biomechanics include the integra-
tion of biological and physical sciences, many kinds of
animal and plant motion, and numerous areas of applica-
tion (allied health, engineering, ergonomics, medicine,
sports). These factors may contribute to wide variation
in journal citation metrics across areas of biomechanics
application (Knudson, 2014; 2015a; 2015b; 2023; 2024b).
These studies report that the top 10 to 50 cited articles in
biomechanics journals have median citations between 40
to 360 in Google Scholar and 8 to 158 citations in Web of
Science™ over two or more years.

This variation in citations to biomechanics journals is
consistent with variation in citations to different research
subject categories assigned to biomechanics journals
(Knudson, 2023). Khademi et al. (2023) reported that
word analysis of Iranian biomechanics articles indexed in
Web of Science™ also favored the injury research catego-
ries of tissue biomechanics and orthopedics, over the cat-
egories of body movements, computational, occupational
and spine, and corneal biomechanics. The inconsistency
in biomechanics journal metrics and subject categories
agrees with evidence that the American Society of Bio-
mechanics (ASB) members’ perceptions of journal qual-
ity vary by their own research interest area in the society
(Knudson & Chow, 2008).

A recent study documented the change in the centrality
of the citation network of top cited biomechanics journals
according to citations indexed in Journal Citation Reports™
from 2011 to 2021 using the “Journal Citation Relation-
ships” report (Knudson, 2024b). This study found that the
number of top journals cited in twelve seed biomechanics
journals in Journal Citation Reports™" decreased 17% de-
spite a five-fold increase in citations, indicating a consider-
able change and concentration of top journals cited in the
tield. Specitically, over the last decade mega-journals in-
creased from being one to eight of the top 25 cited journals
in biomechanics. The top ten journals at the center of the
biomechanics citation network in 2021 (based on two-year

60 https://doi.org/10.1633/JISTaP.2025.13.4.4

JIF as a proxy for overall academic usage) included five
mega-journals (*): Journal of Biomechanics, Gait & Pos-
ture, Sensors*, Scientific Reports*, Journal of the Mechani-
cal Behavior of Biomedical Materials, Applied Sciences®,
Frontiers in Bioengineering and Biotechnology*, PLoS
ONE*, Sports Biomechanics, and Journal of Biomechani-
cal Engineering. Planning and publishing biomechanics
research may be adversely influenced by the misuse of
citation metrics in indexing, searching for and evaluating
research, and in selecting journal outlets for reports.

1.2. Purpose

This study extends knowledge of bias in citation pat-
terns to top cited biomechanics journals related to the
kinesiology/exercise science field by documenting jour-
nal citation metrics from three database services. It was
hypothesized that top cited biomechanics journals would
have variable citations and journal citation metrics. Ap-
propriate interpretation of these metrics is illustrated and
recommendations made to avoid their misuse in biome-
chanics and similar interdisciplinary fields.

2. METHODOLOGY

The Journal of Biomechanics and seven other top cited
biomechanics journals related to kinesiology were selected
as a sample. Biomechanics journals related to kinesiology
were selected because this field is also interdisciplinary
and is one of the five categories (a.k.a. “exercise and sports
science”) that can be identified by ASB members (ASB,
n.d.). The present author, a scholar in both fields, selected
these eight journals using the results of a previous study of
the top 30 cited biomechanics journals (Knudson, 2024b,
Table 3, p. 3261) based on the Journal Citation Relation-
ships feature of Journal Citation Reports™. The Journal of
Biomechanics is particularly relevant given it is the oldest,
most respected (Knudson & Chow, 2008) journal in the
field, and is most cited and central (Knudson, 2024b). The
next top seven cited journals related to kinesiology were
selected (Table 1). Journals that may occasionally report
research by kinesiology scholars were excluded, primarily
multidisciplinary mega-journals (Ioannidis et al., 2023)
and journals in other areas of biomechanics (e.g., engi-
neering).

Three databases were searched to identify the articles,
citations, and citation rates to the top 20 cited articles
from the eight biomechanics journals for the same year
(2021) as the Knudson (2024b) study: Dimensions,
Google Scholar, and Web of Science™. Citations to top
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Table 1. Descriptive statistics of indexed citations to the top 20 articles for 2021 by Google Scholar citations for three database services

(A) Google Scholar (B) Web of Science™ (C) Dimensions
Jouma! Y M, Max Min Y M, Max Min Y M, Max Min
J Biomech 2.1 70 243 46 2.4 45 164 31 2.0 52 179 37
Gait Posture 1.5 49 127 36 1.8 & 83 16 2.2 B3y 107 21
Sports Biomech 1.2 63 117 46 1.3 35 76 21 0.9 40 77 25
Clin Biomech 2.1 22 54 18 0.9 16 35 3 1.9 18 47 7
J App Biomech 1.2 11 22 10 1.9 8 20 4 1.6 9 19 5
Hum Mov Sci 1.4 83 88 13 1.3 19 49 6 1.3 23 62 5
J EMG Kines 2.8 22 85 13 1.7 15 50 5 3.0 16 81 8
J Stren Cond Res 1.8 94 242 76 2.2 47 129 33 2.2 56 143 45
Mean 1.7 46 122 33 1.7 27 76 15 1.9 31 77 19

Google Scholar totals were acquired March 21, 2025.
v, skew; M,, median; Max, maximum score; Min, minimum score.

percentiles (75 to 95%) of articles published by journals
are the focus of meta-science studies because of the strong
positive skew and the many uncited articles (Bornmann
& Marx, 2014; 2015). Google Scholar totals were acquired
March 21, 2025.

Four common journal citation metrics for the Jour-
nal of Biomechanics were also collected for the last five
available years (2021-2023) to illustrate short-term, an-
nual variation. These metrics usually align best with the
scholarly usage/popularity construct and are based on
the two most prestigious databases: Scopus® (Elsevier,
Amsterdam, Netherlands) and Web of Science™ (Clari-
vate™, London, UK) (Pranckuté, 2021). Journal metrics
from Scopus® data include the CiteScore (CS,), SCImago
Journal Rank (SJR;), and Source-Normalized Impact per
Paper (SNIP,). The metric based on Web of Science' data
was the two-year Journal Impact Factor (JIF,). Subscripts
in metric abbreviations indicate the time window used to
analyze citations. Additional historical data (1999-2023) of
the JIF, and SNIP, for the Journal of Biomechanics were
also collected to illustrate long-term trends. This allowed
the illustration of differences in general and field-normal-
ized usage metrics. These two metrics had values for this
longer timeframe and would show similar trends given the
high correlation between all journal usage metrics.

Data were analyzed with JMP Pro 17.2.0 (SAS Institute,
Cary, NC, USA) software for statistical analysis. Continu-
ous data were plotted and tested for normality with the
Shapiro-Wilk test and calculation of skew. Appropriate
descriptive statistics were calculated and reported. The
limitation of inferential statistical analysis across time or

journals was necessary given the small number of journals
in this specialization of biomechanics and their widely
varying size.

3. RESULTS AND DISCUSSION

3.1. Citation Variation and Usage

Citations to top cited articles in the biomechanics jour-
nals in all databases had large positive skews, with median
citations varying between 11 and 94 (Google Scholar), 8
to 47 (Web of Science™), and 9 to 56 (Dimensions). The
top values, from Google Scholar and Web of Science™,
were within the 8 to 360 citations reported for biome-
chanics journals (Knudson, 2014; 2015a; 2015b; 2023;
2024b). Converting the citations in Table 1 to citation
rates (citations/3 years) shows variation from 2.6 to 3.7
citations per year to the top 20 articles in Journal of Ap-
plied Biomechanics, up to 15 to 23.3 citations per year for
the Journal of Biomechanics. This confirms past reports
of large variation of citation rates (3 to 79 citations/year)
across biomechanics journals (Knudson, 2014; 2015a;
2015b; 2023; 2024b). Citation variation across biomechan-
ics journals from different subject categories is also large,
calling into question the ability to field normalize research
in biomechanics (Knudson, 2023). Strong citations and
citation rates to some biomechanics journals is impres-
sive scholarly usage given that medical and sports medi-
cine journals tend to have larger numbers of references,
earlier citation, and higher citation rates than most other
disciplines like biomechanics (Adler et al., 2009; Dorta-
Gonzalez & Dorta-Gonzalez, 2013; Finardi, 2014; Knud-
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son, 2013; 2015b; 2022; Patience et al., 2017).

The Journal of Biomechanics consistently had high me-
dian citations (45 to 70) compared to other biomechanics
journals but was nominally lower in median citations than
the Journal of Strength and Conditioning Research (47 to
94) in all three databases (Table 1). This contributed to a
higher subsequent 2021 JIF, for the Journal of Strength
and Conditioning Research (4.4) than the Journal of Bio-
mechanics (2.8). A minority of the top 20 cited articles in
the Journal of Strength and Conditioning Research, how-
ever, relate to biomechanics theory, methods, or variables.
The common inference of higher likely usage of a biome-
chanics article in the Journal of Strength and Conditioning
Research from its citations alone from any database or the
JIF, would be misleading given the skew in citations and
fewer biomechanics articles in the journal. The Journal of
Biomechanics was ranked 65th of 98 journals by JIF, in
the engineering, biomedical ‘category while the Journal of
Strength and Conditioning Research was ranked 18th of
88 journals by JIF in the sports sciences category in 2021.
The Journal Citation Reports™ currently classifies the
Journal of Strength and Conditioning Research into the
Sports Sciences (n=127) category and the Journal of Bio-
mechanics into the Biophysics (n=77) and Engineering,
Biomedical (n=123) categories. Comparing these journals
would not be appropriate with the JIF, from this database

Table 2. Recent variation in four major journal citation metrics for
the Journal of Biomechanics

€S, SJR, SNIP, JIF,
Year
2019 47 1.0 1.3 2.3
2020 43 0.8 1.3 2.7
2021 4.4 0.8 1.3 2.8
2022 49 0.7 1.2 2.4
2023 5.1 0.7 1.1 2.4
Value
Mean 4.68 0.80 1.24 2.52
SD 0.33 0.12 0.09 0.22
CV (%) 7.15 15.52 7.21 8.60
Upper 95% ClI 5.10 0.95 1.35 2.79
Lower 95% ClI 4.26 0.65 1.13 2.25

Metrics based on Scopus data were the CiteScore (CS,), SClmago
Journal Rank (SJR;), Source-Normalized and Impact per Paper
(SNIP,), while the Journal Impact Factor (JIF,) was based on data
from Web of Science™.
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given the journals cover different disciplines of science
and the journals ranked vary over time.

Table 2 lists above average short-term (2019-2023)
usage values for the Journal of Biomechanics based on
four journal citation metrics. The journal currently ranks
133rd of 400 journals by CS, and 101st out of 326 by SJR,
in the biomedical engineering subject area’ of Scopus®™
for 2023. The short-term relative variation (coefficient
of variation [CV] between 7 and 16%) of this top journal
was slightly more consistent than the five-year variation
(CV=12-21%) reported for five metrics from fourteen
biomechanics journals (Knudson & Quimby, 2023). Year-
to-year variation greater than 10% to 30% (Amin & Mabe,
2003; Haghdoost et al., 2014; Knudson & Quimby, 2023;
Ogden & Bartley, 2008) and statistical tests (Bornmann,
2017; Schubert & Glinzel, 1983) have been advocated as
a standard for meaningful change in most journal cita-
tion metrics. A scholar interpreting these recent metrics
should note that the journal has slightly above (1.1 to 1.4)
average field-normalized usage (1.0) according to SNIP;,
with more average general usage based on CS,, JIF,, and
SJR;. This should be interpreted as confirmatory evidence
of likely usage of articles published in the journal. Quali-
fications include that these metrics are biased from the
positive skew of citations to articles in journals, and so
median values are most appropriate for comparison, and
these are tentative proxies for scholarly usage, not rigor or
prestige.

3.2. Long-Term Usage and Evidence-Based
Interpretation
Fig. 1 illustrates long-term, opposing trends of the
SNIP; and JIF, usage metrics for the Journal of Biome-
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Fig. 1. Long-term (1999-2023) trends in two usage metrics for the
Journal of Biomechanics.
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chanics, beginning in the early 2000s. This example illus-
trates the different information that can be obtained be-
tween a general journal usage metric and field-normalized
metric. How should these usage results be interpreted by
biomechanists interested in this journal as a publication
outlet? Biomechanists should first review meta-science
research to know that the average citation rate represented
by JIF, has more bias (positive skew of citations, short
time window, and no normalization for disciplinary cita-
tion patterns) than the SNIP;, and so it is hard to interpret
the magnitude of the JIF, proxy estimate of overall schol-
arly usage based on the Web of Science™' database service.
The SNIP; has a longer time window and field normaliza-
tion, and so it may serve as a proxy estimate of field (albeit
interdisciplinary) usage from a larger database (Scopus®).
Second, any change in these metrics should be interpreted
based on year-to-year variation (Table 2) and the 20-30%
change needed in most metrics to be meaningful for bio-
mechanics journals (Knudson & Quimby, 2023). Inter-
preting the size of journal metric values also requires con-
sideration of mediating factors. For example, like many
journal metrics, one cannot calculate SNIP, on ones own
because the Scopus® subject area used is unclear, given
the journal currently has four (biomedical engineering,
biophysics, orthopedics and sports medicine, and rehabili-
tation). The database currently classifies the journal into
two subject areas similar to Journal Citation Reports™ re-
search areas but while covering more journals: Biophysics
(n=225) and Engineering, Biomedical (n=400).

The SNIP, data in Fig. 1 indicates there has been a
gradual decline in ‘field’ usage of average articles in the
Journal of Biomechanics from about twice the usage to
about average (1.1). Given the size of this drop is about
50%, there may be a meaningful decrease in field-specific
usage of the Journal of Biomechanics articles beginning
after 2007 based on SNIP,. This result is consistent with
the change in citation density in biomechanics journals
to include several more mega-journals than in the past
(Knudson, 2024b). The apparent decline of the Journal
of Biomechanics in field, however, provides no informa-
tion on journal or article quality and could be the result of
indexing bias, subject area variation, an artifact of shifting
citation patterns in biomechanics (Knudson, 2024b), and
the recent rapid growth of biomedical articles published
in multi-disciplinary and specialized mega-journals (Io-
annidis et al., 2023; Siler et al., 2020). Further research
is needed in improving transparency and consistency of
subject categories and field-normalization for disciplinary
and interdisciplinary fields and journals.

The overall usage of average Journal of Biomechan-
ics articles based on JIF, and Journal Citation Reports™,
however, has increased from 1.5 to 2.5, approaching earli-
er values (Fig. 1). Zadpoor and Nikooyan (2011) reported
increases in the JIF, of 14 biomechanics journals from
2003 until 2010. They also noted, however, that the rate of
increase in JIF, in biomechanics journals was less than for
journals in other Journal Citation Reports™ subject cate-
gories (e.g., biomedical, biomaterials). While this increase
in overall usage beginning in the early 2000s is larger than
the 30% standard, are there other factors to consider? One
is a long history of increases in the JIF (Althouse et al.,
2009) with recent increases from 1.1 in 1997 to 2.2 in 2016
(Fischer & Steiger, 2018). This indicates that the increase
in typical overall scholarly usage of Journal of Biomechan-
ics articles results from both the research topics published
in the journal, growth in articles published by the journal
(521-613 articles published from 1999 until 2005 to con-
sistently over 1,200 after 2008), and general JIF temporal
inflation. The scholarly audit culture that overemphasizes
the JIF likely leads to the metrics inflation from increasing
numbers of journals, the articles they publish, the number
of references cited per article, and unethical manipulation
(Ioannidis & Thombs, 2019).

4. RECOMMENDATIONS

Given the results of this study and the well docu-
mented limitations of numerous citation metrics and da-
tabases cited in this report, biomechanics researchers and
scholars in similar interdisciplinary fields should consider
four strategies to limit bias in planning and publishing
their research. Consistent use of these strategies by schol-
ars in biomechanics could contribute to other research
quality initiatives (Glasziou et al., 2014; Ioannidis, 2005;
Knudson, 2017; Vagenas et al., 2018) for more meaning-
ful results and faster advancement of knowledge. DORA
(2024) and other sources (DORA, n.d.; Hicks et al., 2015;
Walters, 2017; Wilsdon et al., 2015) also provide helpful
recommendations on avoiding misuse of citation metrics
in research.

4.1. Recognize and Avoid Misuse of Journal Citation
Metrics
Biomechanics researchers and journal editors should
recognize, avoid, and not reward misuse of citation met-
rics at all levels: article, author, and journal. They should
recognize there is compelling evidence that single, jour-
nal-level citation metrics are strongly biased, inaccurate

http://www jistap.org 63



JISTAP vou13 0.

for individual articles, and associate poorly with expert,
peer evaluation of research quality (Haddawy et al., 2016;
Mahmood, 2017; Thelwall et al., 2023). They should avoid
using any single citation metric as a precise, ratio-level
measure of any specific journal quality construct. They
should evaluate research reports on their own merits
and not reward misuse of citation metrics, assuming the
reports are better or worse based on unreliable ranks or
tiers from citation metrics. In addition, it is important to
consider a more public stand by considering personal and
support organizational (journal, society) endorsement of
the Declaration on Research Assessment or DORA (n.d.).

4.2. Recognize Citation Metric Bias in Biomechanics
and Interdisciplinary Fields

Biomechanists should recognize that there is bias in all
journal citation metrics, and that some metrics disadvan-
tage interdisciplinary journals (e.g., blomechanics) relative
to journals that are larger, multidisciplinary, from faster
moving disciplines (e.g., biomedical, computer science,
genetics), or mega-journals. High-quality interdisciplin-
ary research is difficult and takes time, so relatively lower
journal citation metrics in some biomechanics journals is
expected and may not be related to lower quality, usage/
impact, or prestige. Biomechanics research is interdis-
ciplinary and diverse, and so citation patterns vary sig-
nificantly in different research areas or database subject
categories assigned, leading to additional bias in journal
citation metrics. Interdisciplinary researchers should
normally seek first to publish in journals relevant to their
research topic to reach the scholarly audience, and not
chase false visibility and usage in presumed high-impact
journals.

4.3. Use Meta-Science for Evidence-Based
Interpretation of Citation Metrics

Biomechanists should strive to use evidence-based
interpretation of multiple citation metrics based on the
consensus of meta-science research. Citation metrics
should be used primarily at article and author level, not
the journal level. If journal metrics are required by some
institutional policy, it is best to strive to use multiple ci-
tation metrics only as confirmatory evidence about the
likely usage or prestige expected for a particular journal
in the context of that metric and databases limitations.
One should strive to use field normalized citation metrics
when possible and interpret them carefully, especially
given interdisciplinary fields like biomechanics. This is
particularly important given the variability in citation
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patterns across disciplines and within biomechanics, and
because different databases use different subject categories
and lack a specific biomechanics category. Importantly,
do not infer and imply in a communication that any jour-
nal citation metric is a proxy for the quality of a research
report appearing in a journal (Dougherty & Horne, 2022;
Haddawy et al., 2016; Mahmood, 2017; Starbuck, 2005;
Thelwall et al., 2023).

4.4. Use Multiple and Thorough Database Searches

Biomechanics and all researchers should strive to use
numerous, careful searches of multiple databases to ad-
equately find relevant research. Given the diversity and
interdisciplinary nature of biomechanics, research in the
field appears in a wide variety of journals. Biomechanics
knowledge advances the most when all relevant research
is synthesized in planning original research and system-
atic review reports. The many biases introduced by large
variation in citation patterns in disciplines increasingly
influence database coverage, search engines, and relevance
ranking of results (Bade, 2007; Delgado-Quirds & Ortega,
2024; 2025; Drivas, 2025; Gusenbauer & Haddaway, 2020;
Kiester & Turp, 2022; Knudson, 2022; 2023; Mongeon &
Paul-Hus, 2016; Pozsgai et al., 2021).

5. CONCLUSIONS

Eight top cited biomechanics journals related to ki-
nesiology had strong positive skews of top cited articles
indexed in three major database services. Short- and long-
term longitudinal data for the most prestigious journal in
the field, the Journal of Biomechanics (Knudson, 2024a;
Knudson & Chow, 2008) illustrated the need for evidence-
based interpretation of journal citation metrics for cor-
rect interpretation, avoiding biases that adversely affect
diverse, slower, interdisciplinary fields. Variation in four
journal usage metrics for the Journal of Biomechanics
indicated different and meaningful long-term trends over
time between overall (JIF,) and field-normalized (SNIP,)
metrics. The high prestige of the journal is not reflected in
general and commonly misused JIF, usage metrics. This is
a good example of bias in journal metrics, particularly for
interdisciplinary journals, and of the resulting problems
from oversimplification and misuse of journal metrics and
their lack of evidence-based interpretation in disciplinary
and interdisciplinary contexts.
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ABSTRACT

This study examines the predictors and consequences of artificial intelligence (Al) tool adoption among university students in
Saudi Arabia, integrating the technology acceptance model (TAM), unified theory of acceptance and use of technology (UTAUT),
as well as Cognitive Social Theory with Al-specific trust and ethical concern. Using a cross-sectional survey of 317 students from
four geographically distributed public universities, we employed partial least square-structural equation modeling to test ten
hypotheses. The results reveal that perceived usefulness, trust in Al, and social influence significantly predict Al adoption, while
perceived ease of use and ethical concerns show no significant effects. Self-efficacy partially mediates the relationships between
perceived usefulness and perceived ease of use with adoption, but not for trust. Notably, Al adoption significantly enhances
academic performance and cognitive skill development. The findings contribute to technology acceptance literature by validating
the combination of TAM, UTAUT, and social cognitive theory in Al adoption contexts, highlighting trust as a critical factor beyond
traditional TAM constructs, and demonstrating Al's positive educational outcomes. Practically, universities should emphasize Al's
usefulness, foster trust through transparency, and integrate self-efficacy training to maximize adoption benefits.
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1. INTRODUCTION

Recently, artificial intelligence (AI) in education has
revolutionised teaching techniques and opened new pos-
sibilities for individualised and adaptable learning (Alarefi,
2024). Educational institutions are increasingly using
Al-driven solutions such as intelligent tutoring systems,
automated grading software, and data-informed learning
analytics to boost student engagement, instructional ef-
fectiveness, and learning pathways (Cukurova, 2025). ATs
potential benefits in education are well known, but the
factors determining students’ acceptance of these technol-
ogies, and their academic and cognitive outcomes are ex-
amined in limited studies. Understanding these elements
is crucial to optimising AI in education while reducing
risks like overreliance on automation and ethical problems
including data privacy and algorithmic prejudice (Samala
etal., 2024).

Previous well established models and theories such as
The technology acceptance model (TAM) by Davis (1989)
and the unified theory of acceptance and use of technol-
ogy (UTAUT) by Venkatesh et al. (2003) show that per-
ceived usefulness (PU), ease of use, and social influence
strongly influence students’ acceptance of digital learning
tools. AI has drawbacks, including algorithmic decision-
making, data security concerns, and potential conse-
quences on critical thinking (Mouta et al., 2024). Over-
reliance on Al-driven suggestions may reduce students’
problem-solving autonomy and creativity (Roll & Wylie,
2016), although other research show that real-time feed-
back and personalised information might increase learn-
ing efficiency (Chen et al., 2020). AI implementation’s
psychological and social effects on student motivation,
classroom dynamics, and teacher-student relationships
require further study.

Despite growing global interest in AI in education,
most of the research has focused on Western and East
Asian contexts, leaving many cultural and educational sys-
tems unprepared for new technologies (Assaf et al., 2024).
This study fills this gap by examining student AI use and
its implications in Saudi Arabia, which is undergoing
rapid digital change as part of Vision 2030. As part of Vi-
sion 2030, Saudi Arabia is investing in Al and digital edu-
cation to diversify the economy and build a knowledge-
based economy (Alarefi, 2023a). The Saudi Ministry of
Education has implemented intelligent learning platforms,
Al-driven tutoring systems, and digital literacy programs
(Alarefi, 2023b). These programs’ success depends on stu-
dents’ willingness to use Al technologies and their impact
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on educational performance and cognitive skill develop-
ment.

In the context of Saudi Arabia, several factors can con-
tribute to the usage of Al, and these based on TAM and
UTAUT can be related to the usefulness of the usage as
well as the ease of use along with the influence of others,
such as other students, teachers, and schools, as well as the
community. Students’ self-efficacy is a critical factor that
can determine the usage (Ali & Allawi, 2024). However,
there are limited studies that have examined the AI us-
age by students. In Saudi Arabia, despite strong Internet
penetration and a tech-savvy youth (Alanzi et al., 2023),
legacy educational methods and reluctance to change may
limit AI-driven usage for educational purposes (Ghanem
& Alshahrani, 2021). Ethical concerns regarding data
privacy and Al decision-making may also affect students
trust in these technologies (AlMulhim, 2023). Under-
standing these contextual factors is essential for creating
Al-driven educational tools that match local values and
learning styles.

This research provides Saudi Arabian policymakers
and educators with regional views on Al in education to
improve the global discussion. This study will identify
Saudi students’ Al adoption motivations and assess its
academic and cognitive effects, offering evidence-based
recommendations for improving Al integration in Saudi
classrooms. The findings contribute to ethical and peda-
gogical discussions about Al in education, ensuring that
technology innovation supports sustainable and fair learn-
ing. The next sections discuss the literature review fol-
lowed by the research methodology, findings, discussion,
and conclusion.

2. LITERATURE REVIEW

2.1. Theoretical Framework

The theoretical framework of this study is based on
three theories, TAM, UTAUT, and social cognitive theory
by Bandura (1986). TAM, which was developed by Davis
(1989), emphasizes PU and perceived ease of use (PEOU)
as key variables in technology acceptance. These include
learners’ rational assessments of Al technology’s academic
advantages and the justification of the efforts required
to use the technology. TAM acknowledges that adop-
tion decisions entail psychological and social elements as
well as value judgements. The present study also include
the UTAUT model by Venkatesh et al. (2003), which is
similar to TAM in focusing on usefulness (performance
expectancy) and effort needed (effort expectancy). In
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addition, UTAUT adds social influence, which is the un-
derstanding that peer and instructor expectations drive
educational adoption decisions (Simango et al., 2024). A
robust theoretical framework for studying Al in education
offers several benefits. It integrates Al-related challenges
while maintaining strong psychological assumptions. The
framework can explain adoption decisions and predict
educational outcomes. It also offers practical advice for
educators and policymakers using Al tools to maximise
educational benefits while reducing students’ fears and
psychological barriers to adoption.

2.2. Artificial Intelligence Adoption

Significant academic study has examined the deploy-
ment of Al in education and its implications on learning
outcomes. This study incorporates existing research to
focus on Saudi Arabias educational revolutions unique
environment by examining technology adoption theory,
Al-specific characteristics, and educational results. TAM,
which emphasises PU and PEOU, has dominated research
on educational technology adoption (Davis, 1989). Recent
meta-analytic study confirms these variables’ continuing
importance, accounting for 40% of adoption intentions
across educational contexts (Scherer et al., 2019). Integrat-
ing social cognitive theory, especially self-efficacy as a
mediator, has improved the model. Research shows that
students’ technical competence confidence increases PU
by 22-35% across instructional technologies (Taherdoost,
2018). In higher education, institutional support systems
and peer networks influence up to 28% of adoption deci-
sions (Al-Rahmi et al., 2021). These studies show that
technology adoption is multifaceted, incorporating cogni-
tive, emotional, and social factors.

AT technology’s unique traits necessitate new adop-
tion frameworks. Open algorithmic operations increase
adoption likelihood by 31% compared to opaque systems,
hence trust is important (Araujo et al., 2020). Since 68%
of students worry about data safety in educational AI ap-
plications (Bond & Bedenlier, 2019), ethical issues are cru-
cial. Collectivist cultures have 19% more social effect on
adoption decisions than individualist ones (Nguyen et al.,
2023). Adapting Al adoption frameworks to the technol-
ogy’s unique traits and cultural contexts is necessary.

Empirical study on AI and education shows promise
and challenges. Well-deployed AI systems improve learn-
ing efficiency by 18-22% over time (Luckin et al.,, 2016).
Meta-analytic evidence indicates particular benefits for
personalized learning, with adaptive tutoring systems
demonstrating effect sizes of 0.47 on standardized achieve-

ment measures (Chen et al., 2022). However, concerning
findings have emerged regarding cognitive impacts, with
experimental studies showing 12-15% declines in critical
thinking metrics among frequent Al tool users (Penglong
et al., 2024). Perhaps most significantly, research identi-
ties substantial variation in outcomes based on students’
self-efficacy levels, with high-efficacy students showing
27% greater learning gains compared to their low-efficacy
counterparts when using the same AI systems (Alam,
2021). These differential effects underscore the impor-
tance of considering individual differences in AI adoption
strategies.

Saudi Arabias Vision 2030 initiative has positioned
the nation as a particularly informative case study of
large-scale educational Al implementation. Govern-
ment investments exceeding $20 billion have created
one of the worlds most comprehensive smart education
infrastructures (Abulibdeh et al., 2024). Early adoption
studies in Saudi universities report promising integration
rates (68%) for basic Al tools, though more advanced ap-
plications show substantially lower adoption (Abulibdeh
et al., 2024). Qualitative research highlights the cultural
specificity of adoption patterns, with Islamic values in-
fluencing perceptions of appropriate Al use in 43% of
student respondents (AlMulhim, 2023). Despite these
advancements, significant research gaps persist, particu-
larly regarding: (1) the mediating mechanisms through
which self-efficacy influences Al adoption, (2) the long-
term cognitive consequences of educational Al use, and (3)
the development of culturally appropriate implementa-
tion frameworks. The current study addresses these gaps
through its integrated theoretical approach and empirical
investigation of AI adoption in Saudi classrooms.

2.3. Conceptual Framework

This study uses known theoretical views and contem-
porary technological variables to rigorously examine the
integration of Al technologies in higher education. The
framework organises key aspects into three dimensions:
antecedent causes, mediating processes, and educational
results, providing a comprehensive perspective on Al in-
tegration in education. Based on TAM, PU is students’ as-
sessment of Al technologies potential to increase learning
and academic performance. These technologies cognitive
efforts and PEOU are strongly related. Based on UTAUT,
the social influence element recognises the impact of in-
stitutional restrictions, teacher endorsements, and peer
behaviours on technology adoption patterns. Two Al-
specific components complete the antecedent dimensions:
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trust in Al systems, which indicates algorithmic reliability
and fairness, and ethical concerns, which encompass data
protection and Al biases.

According to the social cognitive theory by Bandura
(1986), self-efficacy is the main mediator of antecedent
components into adoption behaviour. This mediation uses
three interwoven channels. The competence route sug-
gests that self-efficacy boosts students’ confidence in their
AT product use, which increases PU and uptake. Increased
self-efficacy reduces technology-related uneasiness, reduc-
ing usability concerns. By increasing Al system readiness,
self-efficacy boosts trust and adoption. Therefore, self-
efficacy is proposed to mediate the paths of PU, PEOU,
and trust in Al and adoption of Al

The current study also proposed a direct effect between
AT adoption and academic outcomes such as academic
performance and cognitive skill development. Course
grades and memory improve with academic performance.
Cognitive skill development improves critical thinking,
problem-solving, and creativity. Al integration in educa-
tion has immediate (academic performance) and long-
term consequences (cognitive skill development).

2.4. Perceived Usefulness and Atrtificial Intelligence
Adoption
Based on TAM, PU is a critical factor for driving tech-
nology adoption (Davis, 1989). Scherer et al. (2019) found
that PU explained 34% of learning technology adop-
tion intentions in a meta-analysis of 161 studies. Alam
(2021) found that students who thought AI writing tools
improved essay quality were 2.3 times more likely to use
them. In Middle Eastern universities, Al-Emran et al.
(2020) found that perceived learning enhancement was
the strongest predictor of educational technology adop-
tion. Therefore, PU is anticipated to affect positively Al
tool adoption.

H1: PU will increase AT tool adoption.

2.5. Perceived Ease of Use and Artificial Intelligence
Adoption

Based on TAM and UTAUT, ease of use is an essential
factor for promoting technology adoption. Empirical evi-
dence supports the enduring relationship between ease of
use and technology adoption, particularly for novel tech-
nologies. UTAUT research found ease of use effects were
strongest during initial implementation phases ($=0.35)
(Venkatesh et al., 2003). In AI-specific research, Araujo et
al. (2020) demonstrated that reducing interface complex-
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ity increased adoption rates by 28% in their experimental
study. These findings are particularly relevant given the
technical nature of Al tools. A study by Chen et al. (2020)
showed students rated ease of use as their primary con-
cern (72% of respondents) when first encountering Al
tutoring systems. Therefore, PEOU is expected to have a
positive effect on AT adoption.

H2: PEOU will positively influence Al tool adoption.

2.6. Trust in Artificial Intelligence and Artificial
Intelligence Adoption

Trust has emerged as a critical factor in AI adoption
due to algorithmic opacity concerns. Warkentin et al.
(2002)’s foundational work on technology trust found it
explained an additional 18% of variance in adoption be-
yond TAM factors. In educational Al, Bond and Bedenlier
(2019)'s multinational study showed trust was the second
strongest predictor ($=0.33) after PU. Experimental re-
search by Araujo et al. (2020) demonstrated that increas-
ing algorithmic transparency boosted trust scores by 41%
and subsequent adoption rates by 29%. Therefore, in this
study, trust in Al is expected to affect positively the Al
adoption.

H3: Trust in Al systems will positively predict adoption
of Al tools.

2.7. Social Influence and Artificial Intelligence
Adoption

The social dimension of technology adoption has
shown particular strength in educational settings. Al-Rah-
mi et al. (2021)s study of 783 university students found
social influence accounted for 27% of variance in learning
technology adoption. Bellaaj et al. (2015) reported social
influence effects were 19% stronger than in individual-
ist cultures. Recent Al-specific research by Alangari et al.
(2022) in Saudi universities found peer recommendations
increased Al tool trial rates by 43%, while instructor en-
dorsements increased sustained usage by 31%.

H4: Social influence will be positively associated with
AT tool adoption.

2.8. Ethical Concerns and Atrtificial Intelligence
Adoption
Growing research highlights ethical considerations as
adoption barriers for Al in education. A survey by Bond
and Bedenlier (2019) found 68% of students expressed
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significant data privacy concerns with educational AI. A
study by Chiu et al. (2023) showed institutions with poor
ethical transparency had 37% lower AI adoption rates. In
Saudi contexts, AlMulhim (2023)’s qualitative research
revealed Islamic ethical considerations influenced 43% of
students’ Al tool evaluations, often creating adoption hesi-
tancy. In this study, ethical concern are expected to have a
negative effect on Al adoption.

H5: Ethical concerns will negatively affect Al tool
adoption.

2.9. Self-Efficacy As a Mediator

Social cognitive theory establishes self-efficacy as criti-
cal for converting beliefs into action. A meta-analysis
study by Taherdoost (2018) found self-efficacy mediated
22-35% of PU effects across technology studies. In Al
education research, the study of Alam (2021) showed that
self-efficacy accounted for 28% of the total effect of PU
on adoption. This mediation appears particularly strong
for complex technologies (Roll & Wylie, 2016). Therefore,
this study proposed that self-efficacy mediates the effect
of PU on Al adoption.

Heé: Self-efficacy will mediate the positive relationship
between PU and Al tool adoption.

Research consistently demonstrates self-efficacy’s role
in overcoming usability challenges. Compeau and Hig-
gins (1995)’s seminal work showed self-efficacy mediated
41% of ease of use effects. Recent Al studies reveal that
this mediation is particularly crucial during initial adop-
tion phases. Chen et al. (2020) found high self-efficacy
students overcame early usability barriers 2.1 times faster
than low self-efficacy peers. This aligns with the findings
of Al-Emran et al. (2020) that self-efficacy mediated 33%
of the ease-adoption relationship in Middle Eastern e-
learning contexts. Accordingly, the following is proposed:

H?7: Self-efficacy will mediate the positive relationship
between PEOU and Al tool adoption.

Emerging research identifies self-efficacy as key for
translating trust into adoption behaviour. A study by
Tapalova and Zhiyenbayeva (2022) demonstrated students
with high self-efficacy were 3.2 times more likely to act on
their trust in Al systems. Path analysis by Alam (2021) re-
vealed self-efficacy mediated 24% of trusts total effect on
AT adoption. Research by Araujo et al. (2020) showed self-

efficacy mediated the effect of trust on technology adop-
tion. Accordingly, the following is proposed.

H8: Self-efficacy will mediate the positive relationship
between trust in Al and Al tool adoption.

2.10. Artificial Intelligence Adoption and Educational
Outcome

Empirical evidence links educational technology adop-
tion to measurable learning gains. Luckin et al. (2016)s
meta-analysis found proper Al tool use increased learn-
ing efficiency by 18-22%. Specific to academic outcomes,
Chen et al. (2020) reported a 0.47 effect size on course
grades from adaptive tutoring systems. In Saudi contexts,
the study of Abulibdeh et al. (2024) showed that AI-
adopting classrooms outperformed controls by 11% on
standardized exams. Scherer et al. (2019)’s research found
adopting students demonstrated 27% higher assignment
completion rates. Therefore, it is proposed that using Al
will increase the academic performance of students.

H9: Adoption of Al tools will positively influence aca-
demic performance.

Research suggests Al tools can enhance higher-order
thinking when properly implemented. Huang et al. (2021)’s
taxonomy-informed studies show certain AI designs
boost analysis and evaluation skills. However, effects
depend on usage patterns. Roll and Wylie (2016) found
students using Al as a complement for thinking showed
19% greater critical thinking gains. Recent work by Alam
(2021) identified an optimal usage threshold (3-5 hours
weekly) beyond which cognitive benefits plateaued or de-
clined, suggesting nuanced relationships requiring further
investigation. Thus, this study examines the effect of Al
adoption on cognitive skill development and proposed a
positive relationship.

H10: Adoption of AT tools will positively affect cogni-
tive skill development.

3. RESEARCH METHODOLOGY

This quantitative study employed a cross-sectional sur-
vey design to examine the predictors and consequences of
AT tool adoption among university students in Saudi Ara-
bia. The target population comprised undergraduate stu-
dents enrolled in public universities across Saudi Arabia.
A multi-stage sampling approach was implemented to en-
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sure representative geographical coverage and disciplinary
diversity. First, four universities were purposively selected
from different regions. These institutions were chosen
based on their regional distribution, student population
size, and established e-learning infrastructure. Within
each university, stratified random sampling was employed
to select participants proportionally across academic dis-
ciplines (humanities, health sciences, and business) and
year of study (1st to 4th year). The sample size was deter-
mined using Cochrans formula for finite populations, tar-
geting a 95% confidence level with a 5% margin of error.
This approach yielded a required sample of 1,200 partici-
pants, with 300 students recruited from each university.

The study utilized a structured questionnaire devel-
oped through an extensive four-phase process. The ques-
tionnaire items were adapted from validated instruments
in technology acceptance literature while incorporating
Al-specific constructs. The survey comprised six sections.
The first is the demographic information and it includes
three questions regarding age, gender, and major. The
second section include the variables of the study. PU was
measured using six items, and PEOU was measured us-
ing five items adopted from Davis (1989). Social influence
includes four items and was adopted from Venkatesh et al.
(2003). For trust in Al, it was adopted from Lian (2015)
while measurement of ethical concern was adopted from
Bond and Bedenlier (2019). Further, the adoption of Al
was adopted from Venkatesh et al. (2003). Measurement
of self-efficacy was adopted from Alam (2021) while mea-
surement of academic performance was adopted from
Chen et al. (2022) and measurement of cognitive skill
development (five items) was adopted from Kayali and
Alaaraj (2020).

The second stage included the validation of the instru-
ment. The initial English version was reviewed by a panel
of five experts. The content validity index was calculated,
with all scales exceeding the recommended threshold of
0.80. Experts provided feedback on item clarity, relevance,
and cultural appropriateness. The third stage included
translation of the questionnaire. The questionnaire un-
derwent rigorous translation into Arabic following the
forward-backward translation protocol. Two bilingual
academics independently translated the instrument, fol-
lowed by reconciliation of discrepancies. The fourth state
was the pilot testing. The Arabic questionnaire was pilot
tested with 40 students (10 from each university). Reli-
ability analysis showed excellent internal consistency (CA
ranging from 0.83 to 0.92 across scales). Minor adjust-
ments were made to improve item clarity based on pilot
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feedback.

Data collection occurred over an 8-week period (be-
tween November 2024 and January 2025) through an
online survey platform. The researcher coordinated with
university administrators to distribute the survey through
official channels. A link was sent to the students, and they
were reminded weekly. The final sample included 357
completed responses, representing a 29.7% response rate.
The sample characteristics mirrored the target population
in terms of gender distribution, academic level, and disci-
pline representation.

A comprehensive data cleaning protocol was imple-
mented. Cases with more than 20% missing items (n=18)
were excluded. For remaining missing values, multiple
imputation using chained equations was employed. Little’s
missing completely at random (MCAR) test indicated
the data was MCAR (y’=32.18, p=0.14). The outliers was
examined, and this resulted in removing 22 responses.
Multivariate outliers were identified using Mahalanobis
distance (p<0.001). After verifying these were legitimate
responses, extreme values were winsorized to the 95th
percentile. All variables showed acceptable skewness
(<|1.0]) and kurtosis (<|1.0]). Variance inflation factors
ranged from 1.12 to 2.87, well below the threshold of 5,
indicating no concerning multicollinearity among predic-
tors. Comparison of early (n=192) and late respondents
(n=125) revealed no significant differences in demograph-
ic characteristics or scale scores (all p>0.05), suggesting
minimal non-response bias. In total 317 responses were
valid and complete.

4. FINDINGS

4.1. Descriptive Information

The anticipated samples of 317 students from four
Saudi universities are projected to show balanced demo-
graphic distribution, with 48% female representation and
proportional distribution across academic years and ma-
jors. All the respondents were under 25 years of age, and
this is in line with this study which investigates under-
graduate students. Initial variable analysis suggested mod-
erate-to-high scores for PU (mean [M]=3.82, standard
deviation [SD]=0.73), PEOU (M=3.71, SD=0.81), and so-
cial influence (M=3.62, SD=0.81), with trust in AI systems
showing more modest levels (M=3.33, SD=0.93). Ethical
concerns demonstrated significant variability (M=3.51,
SD=1.0), reflecting divergent student attitudes toward Al
adoption. The adoption variable showed a mean score of
3.2 (M=3.22, SD=0.83), indicating most students engage
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Table 1. Factor loading

Construct Item code Item statement Source Status Ingjtiﬁ[;

Perceived PU1 Using Al improves my academic performance Davis (1989) Retained 0.75
usefulness PU2 Al helps me complete academic tasks more efficiently Retained 0.91
PU3 Al tools enhance the quality of my academic work Retained 0.85

PU4 Using Al is beneficial for my learning outcomes Retained 0.81

PU5 Al usage contributes positively to my academic success Retained 0.74

PU6 Al tools are a valuable asset in my education Retained 0.79

Perceived ease of PEOU1 Al tools are easy to use Davis (1989) Retained 0.73
use PEOU2 Learning to use Al tools is easy for me Retained 0.88
PEOU3 | find Al tools to be user-friendly Retained 0.81

PEOU4 Interacting with Al tools does not require a lot of effort Retained 0.84

PEOUS It is easy for me to become skilful at using Al tools Retained 0.76

Social influence SI People important to me think | should use Al tools Venkatesh et Retained 0.91
SI2 Instructors expect me to use Al tools in learning al- (2003) Retained 0.87

SI3 My peers think using Al tools is beneficial Retained 0.71

Sl4 | feel social pressure to use Al tools Retained 0.72

Trust in Al TAI I trust the decisions made by Al tools in academic settings Lian (2015) Retained 0.73
TAI2 Al systems used in education are reliable Retained 0.73

TAI3 | believe Al tools make fair academic suggestions Retained 0.79

TAI4 | am confident in the accuracy of Al tools Retained 0.77

Ethical concerns EC1 | worry Al might misuse my data Bond and Deleted 0.53
EC2 Al tools might breach student privacy (B;&E;)”er Retained 0.82

EC3 Al in education may cause ethical issues Retained 0.79

EC4 The use of Al might result in unfair grading Retained 0.73

Self-efficacy SE1 | am confident in my ability to use Al tools effectively Alam (2021) Retained 0.75
SE2 | can complete tasks using Al without help Retained 0.77

SE3 | feel confident troubleshooting Al tools when issues arise Deleted 0.56

SE4 | am capable of learning new Al features Retained 0.78

SES | feel well-prepared to use Al tools in my studies Retained 0.79

Academic AP1 My academic results have improved since using Al tools ~ Chen et al. Retained 0.81
performance AP2 Al tools help me complete academic assignments more (2022) Retained 0.76

effectively
AP3 | score better on tests when | use Al tools Retained 0.81
AP4 | meet academic deadlines better with the help of Al tools Retained 0.77
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Table 1. Continued

Construct Item code Item statement Source Status Ingjtiﬁ[;
Cognitive skill CSD1 Al tools help improve my problem-solving skills Kayali & Retained 0.79
development CSD2 | use Al tools to enhance my critical thinking élgg;)a)j Retained 0.91
CSD3 Al helps enhance my analytical and critical thinking skills Deleted 0.51
CSD4 | use Al to explore complex ideas in my field Retained 0.87
CSD5 Al contributes to my creative thinking in academic work Retained 0.73
Adoption of Al Al I regularly use Al tools for my studies Venkatesh Retained 0.87
Al2 | integrate Al tools into my academic routines ?;(%'3) Retained 0.91
Al3 | prefer to use Al tools when available Retained 0.88
Al4 Al tools are a regular part of my learning process Retained 0.89
Al5 I rely on Al tools to complete academic tasks Retained 0.86
Al, artificial intelligence.
with AI tools occasionally rather than extensively. In ad- ~ Table 2. Reliability and validity
dition, the self-efficacy showed a moderate level of 3.1 \ : Average
(M=3.1, SD=0.5). Similarly, the educational outcome such Variable Croal}l;ﬁgh S Crce)?apbci)lsi':;e variance
as academic performance showed a moderate level of 3.11 extracted
(M=3.11, SD=0.31) and 3.19 for cognitive skills develop- Academic 0.840 0.874 0.585
ment (M=3.19, SD=0.53). performance
Adoption of Al 0.859 0.860 0.842
4.2. Measurement Model Cognitive skill 0.851 0.858 0.841
Based on the recommendation of Hair et al. (2023), development
the first stage in evaluating the measurement model is to = ieal ereeT 0.731 0.747 0.531
assess the factor loading. A.ll the factor loafding showed Perceived ease of 0.851 0.852 0.872
acceptable levels except for item 1 from ethical concerns, use
?md item 3 from cognitive skill devel<?pment, as well as Perceived usefulness  0.838 0.841 0.802
item 3 from self-efficacy. As shown in Table 1 (Alam,
2021; Bond & Bedenlier, 2019; Chen et al., 2022; Davis, ~ Selfefficacy 0.926 0.935 0.599
1989; Kayali & Alaaraj, 2020; Lian, 2015; Venkatesh et al., Social Influence 0.916 0.920 0.749
2003), the factor loading of all items including the deleted Trust in Al 0.883 0.883 0.881

items is given.

As shown in Table 2, measurement model results con-
firm the robustness of the theoretical constructs. All scales
demonstrate strong reliability by having Cronbachs alpha
(CA) and composite reliability above 0.70 with particu-
larly good performance from the self-efficacy measures.
The convergent validity was achieved because the value of
average variance extracted is above 0.50, as shown in Table
2.

The discriminant validity was assessed using hetero-
trait-monotrait ratio of correlations (HTMT)’s correlation
in which the correlation among variables was less than
0.85, indicating that there is no issues of discriminant va-
lidity. These psychometric results give confidence in the
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Al, artificial intelligence.

quality of the measurement approach and the meaningful-
ness of subsequent hypothesis tests.

4.3. Structural Model

In accordance with recent partial least square-struc-
tural equation modeling (PLS-SEM) evaluation standards
(Hair et al., 2023), the model fit was assessed using several
global fit indices. The standardized root mean square re-
sidual value was 0.056, which is below the recommended
threshold of 0.08, indicating a good overall model fit. The
normed fit index was 0.91, which also meets the mini-
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mum criterion of 0.90, further supporting model adequa-
cy. Additionally, the discrepancy measures d_ULS and
d_G were 0.225 and 0.193, respectively, and fall within ac-
ceptable limits for PLS-SEM analysis, indicating no signif-
icant model misfit. Although Chi-square (5°=1,985.56) is
reported, it is primarily descriptive in the context of PLS-
SEM and not interpreted in the same way as in covariance
based-structural equation modeling. These indicators
collectively demonstrate that the structural model exhibits
an acceptable fit with the empirical data, supporting the
robustness of the hypothesized relationships. Table 3 (Hair
et al., 2023) shows the results of testing the model fit for
the structural model.

The structural model was assessed by examining the
R-square (R2) and F-square (F2) as well as the path co-
efficient. As can be seen in Table 4, the R-square of Al
adoption is 0.695, indicating that the five predictors can
explain 69.5% of the variation in AI adoption. Al adop-
tion can explain 29% of academic performance and 24.2%

Table 3. Model fit indices for the structural model

of cognitive skill development. After including the media-
tor self-efficacy, the R-square of self-efficacy as shown in
Fig. 1 accounted to 63.4%. The R-square of the adoption
of Al increased to 70.9% while the academic performance
remained the same at 29% and increased to 24.3% for the
cognitive skill development. The F-square for all signifi-
cant paths are above 0.02 while for non-significant paths,
they are less than 0.02.

Based on the direct effect model and the mediating
effect model, Table 4 shows the results of testing the hy-
potheses. H is the hypothesis, B is the coefficient, Std. is
the standard deviation, T is the T-value, p is the p-value,
F2 is the effect size or F-square, and R2 is the R-square.

Our analysis supports seven of the ten hypotheses.
PU has a strong positive effect on Al adoption (B=0.308,
p<0.05) indicating that H1 is supported. The second hy-
pothesis is rejected (H2), which is related to the effect of
PEOU on adoption of AL Trust in Al has a strong effect
on the adoption of AT (B=0.298, p<0.05). Thus, H3 is sup-

Model fit index Value Recommended threshold Reference Interpretation
Standardized root mean square residual 0.056 <0.08 Hair et al. (2023)  Good model fit
Normed fit index 0.91 >0.90 Hair et al. (2023)  Acceptable fit
d_ULS (unweighted least squares 0.225 As low as possible Hair et al. (2023)  Acceptable
discrepancy)
d_G (geodesic discrepancy) 0.193 As low as possible Hair et al. (2023)  Acceptable
Chi-square (y?) 1,985.56 Not significant preferred Hair et al. (2023)  Descriptive only in
PLS-SEM
PLS-SEM, partial least square-structural equation modeling.
Table 4. Result of hypotheses testing
Hypotheses Path B Std. T p-value F2 R2
H1 PU—Adoption of Al 0.308 0.049 6.276 <0.05 0.12 0.695
H2 PEOU—Adoption of Al 0.062 0.050 1.249 0.212 0.01
H3 Trust in Al—Adoption of Al 0.298 0.066 4.508 <0.05 0.11
H4 Social influence—Adoption of Al 0.287 0.062 4.588 <0.05 0.10
H5 Ethical concern—Adoption of Al 0.014 0.030 0.460 0.645 0.00
Hé6 PU—Self-efficacy—Adoption of Al 0.088 0.025 3.488 <0.001 0.03 0.709
H7 PEOU—Self-efficacy—Adoption of Al 0.057 0.020 2.895 0.004 0.02
H8 Trust in Al—Self-efficacy—Adoption of Al 0.035 0.018 1.931 0.054 0.01
H9 Adoption of Al—~Academic performance 0.539 0.028 19.482 <0.05 0.21 0.290
H10 Adoption of Al—Cognitive skill development ~ 0.492 0.052 9.548 <0.05 0.19 0.242

B, coefficient; Std., standard deviation; T, T-value; F2, F-square; R2, R-square.
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0.451 (0.000)

0.292 (0.000)

0.179 (0.009)

0.226 (0.000)

Trust in Al 0.010 (0.832)

0.271 (0.000)

0.269 (0.000)

Social influence
-0.002 (0.954)

Ethical concern

Self-efficacy

0.196 (0.000) Cognitive skill development

0.492 (0.000)

Adoption of Al
opfion 0.539 (0.000)

0.290

Academic performance

Fig. 1. Structural model. PU, perceived usefulness; PEOU, perceived ease of use; Al, artificial intelligence.

ported. For H4, it is supported because the social influ-
ence significantly predicted the adoption of AI (B=0.287,
p<0.05). For H5, it is rejected. Ethical concerns have no
effect on adoption of AL The non-significant effect of
ethical concerns suggests students may compartmentalize
these worries when making practical adoption decisions,
prioritizing immediate academic benefits over longer-
term ethical considerations.

In terms of the mediation role of self-efficacy, it was
confirmed with PU and PEOU but not with trust in Al
This indicates that part of the relationship between PU
and PEOU can be explained by self-efficacy while the self-
efficacy has no role between trust in Al and adoption of
Al The mediation effects of self-efficacy are confirmed
for PU and ease of use, highlighting students’ confidence
as a key mechanism translating beliefs into adoption be-
haviour. Therefore, H6 and H7 are supported while H8
is rejected. The lack of mediation for trust through self-
efficacy indicates these constructs operate independently
in this sample. Students’ trust in Al systems appears un-
related to their confidence in using them. For the effect of
AT adoption on educational outcome, it has a significant
effect on academic performance (B=0.539, p<0.05) and
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cognitive skill development (B=0.492, p<0.05). Therefore,
H9 and H10 are supported.

5. DISCUSSION

This study’s findings offer important theoretical con-
tributions to technology acceptance literature in several
ways. The supported hypotheses generally validate the
applicability of TAM in Al adoption contexts within Saudi
higher education. The strong predictive power of PU
aligns with Davis (1989) original propositions, suggesting
these core TAM constructs remain relevant for emerging
educational technologies. In addition, social influence as
a significant predictor coordinates with conventional wis-
dom from UTAUT (Venkatesh et al., 2003). This finding
suggests that social norms may operate similarly in Saudi
academic environments compared to Western contexts
where UTAUT was developed.

The rejection of hypotheses related to PEOU and
ethical concerns warrants deeper theoretical reflection.
The non-significant effect of PEOU suggests that, in the
Saudi higher education context, students may already
possess sufficient digital literacy and exposure to technol-
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ogy, which reduces the salience of usability issues. This
aligns with findings from studies in digitally advanced
societies, where once baseline technological competence
is achieved, ease of use becomes less critical than PU or
social endorsement in predicting adoption. Regarding
ethical concerns, the absence of significant influence may
reflect a combination of cultural and contextual factors.
Students may prioritize the immediate academic benefits
of AI tools over abstract ethical risks, particularly when
trust in state institutions and regulatory frameworks is
high. Additionally, cultural and religious values, such as
reliance on institutional authority and Islamic ethical ori-
entations, may mitigate individual apprehensions about
privacy and algorithmic fairness. These insights suggest
that while global Al ethics debates are prominent, in prac-
tice, students in this context tend to compartmentalize
such concerns, giving precedence to pragmatic education-
al gains.

The dismissal of ethical concerns by students, despite
the prominence of global debates on Al ethics, requires a
nuanced interpretation. In the Saudi context, several in-
terrelated factors may account for this pattern. First, cul-
tural norms and the collectivist orientation of society may
lead students to defer to institutional and governmental
oversight, assuming that Al systems deployed in universi-
ties are already aligned with ethical and legal standards.
Second, religious and moral frameworks, particularly
Islamic digital ethics, emphasize trust in authority and
compliance with institutional rules, which may reduce the
salience of individual-level ethical questioning. Third, the
relatively low awareness of technical risks, such as data
privacy breaches or algorithmic bias, may limit students’
ability to critically evaluate Al systems. Finally, the prag-
matic orientation of students, who are more concerned
with immediate academic benefits, further explains why
ethical issues were deprioritized. These findings suggest
that ethical awareness campaigns, integrated into digital
literacy and Al literacy programs, could help students bet-
ter engage with the ethical dimensions of Al in education
while maintaining trust in institutional safeguards.

The significant mediating role of self-efficacy (H6, H7)
extends Bandura (1986)’s social cognitive theory by dem-
onstrating its relevance for Al technology adoption. How-
ever, the lack of mediation for trust (H8) suggests that
confidence in Al systems may function differently than
trust in human instructors or conventional technologies,
highlighting a need for theoretical refinement regarding
trust mechanisms in Al-enabled learning environments.
The non-significant effect of ethical concerns contradicts

much contemporary Al ethics literature, possibly indicat-
ing a disconnect between abstract ethical considerations
and practical adoption decisions among students.

6. IMPLICATIONS

This study improves theoretical understanding of edu-
cational technology adoption. It initially strengthens TAM
by confirming its core concepts and defining key AI adop-
tion boundaries. The strong predictive power of PU sup-
ports TAM, proving its relevance for advanced technology
such as Al The non-significant effect of PEOU challenges
the TAM assumptions, suggesting that adoption decisions
may be less influenced by ease of use as users gain techni-
cal proficiency.

The present research improves theoretical understand-
ing by including AI trust as a major predictor, surpassing
traditional TAM components. This supports earlier work
calling for models that account for Al systems unique
traits, notably their opaque decision-making processes.
Human-AI interactions require innovative theoreti-
cal frameworks to explain trust formation since users
must rely on system outputs without understanding the
algorithms. The significant impact of social influence
supports UTAUT theory in collectivist education. This
finding suggests that social norms may similarly affect
technology adoption in numerous cultures, even though
reference groups (e.g., peers versus instructors) and their
proportionate effect may differ. Ethics’ limited impact
weakens assumptions in AT ethics literature, demonstrat-
ing a disjunction between theoretical ethical norms and
implementation choices that requires additional theoreti-
cal research.

Beyond validating established frameworks such as
TAM, UTAUT, and social cognitive theory, this study
highlights the need for incorporating additional con-
structs that capture the unique challenges of AI adoption
in educational contexts. Future research could integrate
variables such as techno-stress, which reflects the psy-
chological strain arising from overexposure to Al-driven
platforms, and Al literacy, which measures students’ abil-
ity to critically understand and evaluate AI systems. Both
constructs are increasingly relevant as universities adopt
advanced digital infrastructures. Similarly, resistance to
change may offer explanatory power in contexts where
traditional learning methods remain dominant and cul-
tural norms shape technology acceptance. Embedding
these constructs into future models would not only extend
theoretical novelty but also create a culturally adaptive
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framework tailored to Middle East and North Africa
(MENA) education systems, thereby advancing the litera-
ture beyond the boundaries of classical adoption theories.
The findings reveal many AI adoption measures
for institutions. Institutions must emphasise academic
benefits while using AI technology since PU affects ac-
ceptance. This may include discipline-specific AI applica-
tion presentations, peer demonstration programs where
early adopters discuss their discoveries, and practical
demonstrations of how Al tools may improve learning.
Al systems need trust, therefore universities must build
it. Transparency standards for institutional Al tools, clear
descriptions of Al system capabilities and constraints, and
outlets for student algorithmic concerns are practical ways.
These methods may help pupils trust Al in education. The
partial mediation of self-efficacy underlines the necessity
for AI technology instruction to increase student confi-
dence. Institutions should offer incremental skill-building
programs like practical workshops and supervised prac-
tice instead of only technical instruction. Customised
programs must focus on how AI may improve academic
learning. Although ethical concerns did not significantly
affect adoption decisions, student answers show that in-
stitutions should not ignore ethical education. Institutions
should incorporate AI ethics into digital literacy courses,
create academic Al use norms, and host ethical discus-
sions on Al in education. AI adoption positively impacts
academic achievement and cognitive skill development,
suggesting that institutions should proactively integrate
Al into curriculum to optimise learning. This may entail
revising exams to reflect Al-enhanced skills, giving faculty
development on Al pedagogy, and helping teachers inte-
grate Al technology to maximise educational advantages.

7. CONCLUSION

This study advances our understanding of Al adoption
in higher education by validating core technology ac-
ceptance principles, while identifying important cultural
specificities in the Saudi context. The findings suggest that
while traditional adoption factors remain relevant, the
unique characteristics of Al technologies and local educa-
tional cultures require theoretical refinement and tailored
implementation approaches. By addressing the identified
limitations in future research, scholars can develop more
comprehensive models of educational technology adop-
tion in the AI era. For practitioners, the results highlight
both opportunities and challenges in leveraging Al tools
to enhance teaching and learning outcomes. The findings
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of this study have several limitations. The focus on the
Saudi context limits the findings to Saudi Arabia and un-
dergraduate students.

Another key limitation of this study lies in the mea-
surement of academic performance and cognitive skills,
which relied exclusively on self-reported data. While self-
assessments provide valuable insights into students’ per-
ceptions, they are inherently subjective and may be influ-
enced by social desirability bias or limited self-awareness.
The absence of objective performance indicators, such as
grade point average records, standardized test scores, or
instructor evaluations, reduces the robustness of outcome
assessment. Future research should aim to triangulate
self-reports with objective academic data and faculty as-
sessments, thereby enhancing measurement validity and
allowing for a more comprehensive evaluation of the edu-
cational impact of Al adoption.

A further limitation concerns the scope of the sample,
which was restricted to undergraduate students in public
universities. While this focus ensured a clear and context-
specific understanding of Al adoption in Saudi higher
education, it limits the generalizability of the findings.
Patterns of adoption may differ in private universities,
where resources and institutional policies may be more
flexible, or among graduate students, who often engage
with AT in more specialized and research-intensive ways.
Moreover, the exclusive national focus does not capture
potential cross-cultural variations across MENA or other
global contexts. Future studies should therefore broaden
the sampling frame to include private institutions, gradu-
ate cohorts, and cross-national comparisons in order to
validate and extend the present findings.

Future studies should examine whether these patterns
hold in different national contexts. This study adopted a
cross-sectional design. Therefore, it cannot capture how
adoption patterns evolve over time. Further studies are
recommended to conduct longitudinal research because
it could reveal important developmental trajectories in Al
tool usage. In term of the measurements of the variables,
academic performance can be measured objectively or
subjectively. Similarly, measures of cognitive skill develop-
ment relied on self-reports rather than objective assess-
ments. Future work should incorporate standardized aca-
demic and cognitive tests. The focus on public universities
may not reflect patterns at private institutions. Addition-
ally, graduate students were not included in the sample.
Future research should investigate why ease of use is less
impactful in this context compared to Western stud-
ies. In addition, future studies can examine the discon-
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nect between ethical concerns and adoption behaviour.
Furthermore, future studies should explore instructor
perspectives on Al adoption to complement student data.
Additional variables can be added as moderators or me-
diators. These include the Al literacy, perceived risk, tech-
nostress, and I'T knowledge of students and governmental
policies to support the adoption of Al and its impact on
educational outcomes.

CONFLICTS OF INTEREST

No potential conflict of interest relevant to this article
was reported.

REFERENCES

Abulibdeh, A., Zaidan, E., & Abulibdeh, R. (2024). Navigating
the confluence of artificial intelligence and education for
sustainable development in the era of industry 4.0: Chal-
lenges, opportunities, and ethical dimensions. Journal of
Cleaner Production, 437, 140527. https://doi.org/10.1016/
jjclepro.2023.140527

Al-Emran, M., Arpaci, L., & Salloum, S. A. (2020). An empirical
examination of continuous intention to use m-learning: An
integrated model. Education and Information Technolo-
gies, 25(4), 2899-2918. https://doi.org/10.1007/s10639-019-
10094-2

Al-Rahmi, A. M., Al-Rahmi, W. M., Alturki, U., Aldraiweesh,
A., Almutairy, S., & Al-Adwan, A. S. (2021). Exploring
the factors affecting mobile learning for sustainability in
higher education. Sustainability, 13(14), 7893. https://doi.
org/10.3390/su13147893

Alam, A. (2021). Possibilities and apprehensions in the land-
scape of artificial intelligence in education. Paper presented
at 2021 International Conference on Computational Intel-
ligence and Computing Applications (ICCICA), Nagpur,
India. https://doi.org/10.1109/ICCICA52458.2021.9697272

Alangari, S., Alshahrani, S. M., Khan, N. A,, Alghamdi, A. A,,
Almalki, J., & Al Shehri, W. (2022). Developing a block-
chain-based digitally secured model for the educational
sector in Saudi Arabia toward digital transformation. Peer]
Computer Science, 8, e1120. https://doi.org/10.7717/peet;j-
¢s.1120

Alanzi, T., Alhajri, A., Almulhim, S., Alharbj, S., Alfaifi, S., Al-
marhoun, E., Mulla, R., Alasafra, Z. O., Alalwan, Z., Alnass-
er, E, Almukhtar, E, Al Ghadeer, F, Amro, S., Alodhayb,
I, & Alanzi, N. (2023). Artificial intelligence and patient
autonomy in obesity treatment decisions: An empirical
study of the challenges. Cureus, 15(11), e49725. https://doi.

org/10.7759/cureus.49725

Alarefi, M. (2023a). Adoption of IoT by telecommunication
companies in GCC: The role of blockchain. Decision
Science Letters, 12(1), 55-68. https://doi.org/10.5267/
j.dsl.2022.10.006

Alarefi, M. (2023b). Cloud computing usage by governmental
organizations in Saudi Arabia based on Vision 2030. Uncer-
tain Supply Chain Management, 11(1), 169-178. https://doi.
org/10.5267/j.uscm.2022.10.010

Alarefi, M. (2024). The impact of artificial intelligence on busi-
ness performance in Saudi Arabia: The role of technologi-
cal readiness and data quality. Engineering, Technology &
Applied Science Research, 14(5), 16802-16807. https://doi.
org/10.48084/etasr.7871

Ali, M. 1, & Allawi, A. A. (2024). An artificial neural network
prediction model of GFRP residual tensile strength. Engi-
neering, Technology & Applied Science Research, 14(6),
18277-18282. https://doi.org/10.48084/etasr.9107

AlMulhim, A. E (2023). The impact of administrative man-
agement and information technology on e-government
success: The mediating role of knowledge management
practices. Cogent Business & Management, 10(1), 2202030.
https://doi.org/10.1080/23311975.2023.2202030

Araujo, T., Helberger, N., Kruikemeier, S., & de Vreese, C.
H. (2020). In AI we trust? Perceptions about automated
decision-making by artificial intelligence. AI & SOCI-
ETY, 35(3), 611-623. https://doi.org/10.1007/s00146-019-
00931-w

Assaf, R., Omar, M., Saleh, Y., Attar, H., Alagra, N. T., & Kanan,
M. (2024). Assessing the acceptance for implementing
artificial intelligence technologies in the governmental
sector: An empirical study. Engineering, Technology &
Applied Science Research, 14(6), 18160-18170. https://doi.
0rg/10.48084/etasr.8711

Bandura, A. (1986). Social foundations of thought and action :
A social cognitive theory. Prentice-Hall.

Bellaaj, M., Zekri, D. I, & Albugami, D. M. (2015). The contin-
ued use of e-learning system : An empirical investigation
using UTAUT model at the University of Tabuk. Journal of
Theoretical and Applied Information Technology, 72(3),
464-474.

Bond, M., & Bedenlier, S. (2019). Facilitating student engage-
ment through educational technology: Towards a concep-
tual framework. Journal of Interactive Media in Education,
1(11), 1-14. https://doi.org/10.5334/jime.528

Chen, L., Chen, P, & Lin, Z. (2020). Artificial intelligence in
education: A review. IEEE Access, 8, 75264-75278. https://
doi.org/10.1109/ACCESS.2020.2988510

Chen, X., Zou, D,, Xie, H., Cheng, G., & Liu, C. (2022). Two

http://www.jistap.org 81


https://doi.org/10.1016/j.jclepro.2023.140527
https://doi.org/10.1016/j.jclepro.2023.140527
https://doi.org/10.1007/s10639-019-10094-2
https://doi.org/10.1007/s10639-019-10094-2
https://doi.org/10.3390/su13147893
https://doi.org/10.3390/su13147893
https://doi.org/10.1109/ICCICA52458.2021.9697272
https://doi.org/10.7717/peerj-cs.1120
https://doi.org/10.7717/peerj-cs.1120
https://doi.org/10.7759/cureus.49725
https://doi.org/10.7759/cureus.49725
https://doi.org/10.5267/j.dsl.2022.10.006
https://doi.org/10.5267/j.dsl.2022.10.006
https://doi.org/10.5267/j.uscm.2022.10.010
https://doi.org/10.5267/j.uscm.2022.10.010
https://doi.org/10.48084/etasr.7871
https://doi.org/10.48084/etasr.7871
https://doi.org/10.48084/etasr.9107
https://doi.org/10.1080/23311975.2023.2202030
https://doi.org/10.1007/s00146-019-00931-w
https://doi.org/10.1007/s00146-019-00931-w
https://doi.org/10.48084/etasr.8711
https://doi.org/10.48084/etasr.8711
https://search.worldcat.org/ko/title/1026161246
https://search.worldcat.org/ko/title/1026161246
http://www.jatit.org/volumes/Vol72No3/18Vol72No3.pdf
http://www.jatit.org/volumes/Vol72No3/18Vol72No3.pdf
http://www.jatit.org/volumes/Vol72No3/18Vol72No3.pdf
http://www.jatit.org/volumes/Vol72No3/18Vol72No3.pdf
http://www.jatit.org/volumes/Vol72No3/18Vol72No3.pdf
https://doi.org/10.1109/ACCESS.2020.2988510
https://doi.org/10.1109/ACCESS.2020.2988510
https://www.jstor.org/stable/48647028

JISTAP vou13 0.

decades of artificial intelligence in education: Contributors,
collaborations, research topics, challenges, and future direc-
tions. Educational Technology & Society, 25(1), 28-47.

Chiu, T. K. F, Xia, Q.,, Zhou, X,, Chai, C. S., & Cheng, M.
(2023). Systematic literature review on opportunities, chal-
lenges, and future research recommendations of artificial
intelligence in education. Computers and Education:
Artificial Intelligence, 4, 100118. https://doi.org/10.1016/
j-caeai.2022.100118

Compeau, D. R., & Higgins, C. A. (1995). Computer self-
efficacy: Development of a measure and initial test. MIS
Quarterly, 19(2), 189-211. https://doi.org/10.2307/249688

Cukurova, M. (2025). The interplay of learning, analytics and
artificial intelligence in education: A vision for hybrid intel-
ligence. British Journal of Educational Technology, 56(2),
469-488. https://doi.org/10.1111/bjet.13514

Davis, E D. (1989). Perceived usefulness, perceived ease of use,
and user acceptance of information technology. MIS Quar-
terly, 13(3), 319-340. https://doi.org/10.2307/249008

Ghanem, S., & Alshahrani, S. (2021). The effect of cloud com-
puting adoption on organizational performance of SMEs in
Saudi Arabia. International Journal of Contemporary Man-
agement and Information Technology, 1(2), 1-6.

Hair, J. E, Sarstedt, M., Ringle, C. M., & Gudergan, S. (2023).
Advanced issues in partial least squares structural equation
modeling (2nd ed.). SAGE.

Huang, J., Saleh, S., & Liu, Y. (2021). A review on artificial intel-
ligence in education. Academic Journal of Interdisciplinary
Studies, 10(3), 206. https://doi.org/10.36941/ajis-2021-0077

Kayali, M., & Alaaraj, S. (2020). Adoption of cloud based e-
learning in developing countries: A combination of DOI,
TAM and UTAUT. International Journal of Contemporary
Management and Information Technology, 1(1), 1-7.

Lian, J. W. (2015). Ciritical factors for cloud based e-invoice ser-
vice adoption in Taiwan: An empirical study. International
Journal of Information Management, 35(1), 98-109. https://
doi.org/10.1016/j.jjinfomgt.2014.10.005

Luckin, R., Holmes, W., Griffiths, M., & Forcier, L. B. (2016).
Intelligence unleashed: An argument for Al in education.
Pearson.

Mouta, A., Pinto-Llorente, A. M., & Torrecilla-Sanchez, E. M.
(2024). Uncovering blind spots in education ethics: Insights
from a systematic literature review on artificial intelligence
in education. International Journal of Artificial Intelligence
in Education, 34(3), 1166-1205. https://doi.org/10.1007/

82 https://doi.org/10.1633/JI1STaP.2025.13.4.5

540593-023-00384-9

Nguyen, A., Ngo, H. N,, Hong, Y., Dang, B., & Nguyen, B. P. T.
(2023). Ethical principles for artificial intelligence in educa-
tion. Education and Information Technologies, 28(4), 4221-
4241. https://doi.org/10.1007/s10639-022-11316-w

Penglong, G., Mustapa, E D., Xue, Z., & Yangyang, Z. (2024).
Impact of artificial intelligence usage and technology com-
petence on competitive advantage with mediating role of
effective information management system. Profesional de
la informacion, 33(5), €330501. https://doi.org/10.3145/
€pi.2024.ene.0501

Roll, I., & Wylie, R. (2016). Evolution and revolution in artifi-
cial intelligence in education. International Journal of Arti-
ficial Intelligence in Education, 26(2), 582-599. https://doi.
0rg/10.1007/s40593-016-0110-3

Samala, A. D., Rawas, S., Wang, T., Reed, ]. M., Kim, J., Howard,
N. ], & Ertz, M. (2024). Unveiling the landscape of genera-
tive artificial intelligence in education: A comprehensive
taxonomy of applications, challenges, and future prospects.
Education and Information Technologies, 30(3), 3239-
3278. https://doi.org/10.1007/s10639-024-12936-0

Scherer, R, Siddig, F., & Tondeur, J. (2019). The technology
acceptance model (TAM): A meta-analytic structural equa-
tion modeling approach to explaining teachers adoption of
digital technology in education. Computers & Education,
128, 13-35. https://doi.org/10.1016/j.compedu.2018.09.009

Simango, A., Mananze, S., & Bila, J. (2024). Application of arti-
ficial intelligence in the identification of Banana Bunch Top
Virus (BBTV) in Mozambique. Engineering, Technology &
Applied Science Research, 14(6), 18734-18740. https://doi.
org/10.48084/etasr.7442

Taherdoost, H. (2018). A review of technology acceptance and
adoption models and theories. Procedia Manufacturing, 22,
960-967. https://doi.org/10.1016/j.promfg.2018.03.137

Tapalova, O., & Zhiyenbayeva, N. (2022). Artificial intelligence
in education: AIEd for personalised learning pathways.
Electronic Journal of e-Learning, 20(5), 639-653. https://
doi.org/10.34190/ejel.20.5.2597

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, E D. (2003).
User acceptance of information technology: Toward a uni-
fied view. MIS Quarterly, 27(3), 425-478.

Warkentin, M., Gefen, D., Pavlou, P. A., & Rose, G. M. (2002).
Encouraging citizen adoption of e-government by build-
ing trust. Electronic Markets, 12(3), 157-162. https://doi.
0rg/10.1080/101967802320245929


https://www.jstor.org/stable/48647028
https://www.jstor.org/stable/48647028
https://www.jstor.org/stable/48647028
https://doi.org/10.1016/j.caeai.2022.100118
https://doi.org/10.1016/j.caeai.2022.100118
https://doi.org/10.2307/249688
https://doi.org/10.1111/bjet.13514
https://doi.org/10.2307/249008
https://ijcmit.com/wp-content/uploads/2020/12/ALSHAHRANI-2021.pdf
https://ijcmit.com/wp-content/uploads/2020/12/ALSHAHRANI-2021.pdf
https://ijcmit.com/wp-content/uploads/2020/12/ALSHAHRANI-2021.pdf
https://ijcmit.com/wp-content/uploads/2020/12/ALSHAHRANI-2021.pdf
https://search.worldcat.org/ko/title/1400795759
https://search.worldcat.org/ko/title/1400795759
https://search.worldcat.org/ko/title/1400795759
https://doi.org/10.36941/ajis-2021-0077
https://www.researchgate.net/publication/346206501_Adoption_of_Cloud_Based_E-learning_in_Developing_Countries_A_Combination_of_DOI_TAM_and_UTAUT
https://www.researchgate.net/publication/346206501_Adoption_of_Cloud_Based_E-learning_in_Developing_Countries_A_Combination_of_DOI_TAM_and_UTAUT
https://www.researchgate.net/publication/346206501_Adoption_of_Cloud_Based_E-learning_in_Developing_Countries_A_Combination_of_DOI_TAM_and_UTAUT
https://www.researchgate.net/publication/346206501_Adoption_of_Cloud_Based_E-learning_in_Developing_Countries_A_Combination_of_DOI_TAM_and_UTAUT
https://doi.org/10.1016/j.ijinfomgt.2014.10.005
https://doi.org/10.1016/j.ijinfomgt.2014.10.005
https://www.researchgate.net/publication/299561597_Intelligence_Unleashed_An_argument_for_AI_in_Education
https://www.researchgate.net/publication/299561597_Intelligence_Unleashed_An_argument_for_AI_in_Education
https://www.researchgate.net/publication/299561597_Intelligence_Unleashed_An_argument_for_AI_in_Education
https://doi.org/10.1007/s40593-023-00384-9
https://doi.org/10.1007/s40593-023-00384-9
https://doi.org/10.1007/s10639-022-11316-w
https://doi.org/10.3145/epi.2024.ene.0501
https://doi.org/10.3145/epi.2024.ene.0501
https://doi.org/10.1007/s40593-016-0110-3
https://doi.org/10.1007/s40593-016-0110-3
https://doi.org/10.1007/s10639-024-12936-0
https://doi.org/10.1016/j.compedu.2018.09.009
https://doi.org/10.48084/etasr.7442
https://doi.org/10.48084/etasr.7442
https://doi.org/10.1016/j.promfg.2018.03.137
https://doi.org/10.34190/ejel.20.5.2597
https://doi.org/10.34190/ejel.20.5.2597
https://ssrn.com/abstract=3375136
https://ssrn.com/abstract=3375136
https://ssrn.com/abstract=3375136
https://doi.org/10.1080/101967802320245929
https://doi.org/10.1080/101967802320245929

J I STq P https://www jistap.org RES EARCH PAPER
Journal of Information Science Theory and Practice J Inf Sci Theory Pract 13(4): 83-99, 2025

elSSN : 2287-4577 pISSN : 2287-9099 https://doi.org/10.1633/J1STaP.2025.13.4.6

When Does Data Integration Enhance Predictive
Performance? An Empirical Analysis of Open
Government Data
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ABSTRACT

While open government data (OGD) is increasingly recognized as a critical resource for economic growth and data-driven
innovation, methods for proactively evaluating the potential utilization of these datasets remain underdeveloped. This study
addresses this gap by investigating two key methodological questions: first, whether automated machine learning (AutoML) is
an appropriate tool for measuring and evaluating OGD utilization, and second, how the composition of training data affects the
performance of models designed to predict such utilization. This research specifically compares the efficacy of two distinct data
strategies: models trained on integrated datasets spanning multiple domains versus those trained on domain-specific datasets.
Using metadata from the South Korean government's extensive OGD portal, this study employs AutoML to systematically build
and evaluate predictive models under these different training conditions. The findings reveal that the training data strategy is a
critical determinant of predictive accuracy, with the integrated-domain approach frequently yielding superior performance over
domain-specific models. This research provides empirical evidence on the impact of data integration strategies in this context
and establishes a methodological framework for the prospective assessment of OGD value, offering a more robust alternative to
traditional retrospective evaluation metrics.

Keywords: data integration strategy, prediction model, predictive performance, automated machine learning, open government
data, open government data utilization
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1. INTRODUCTION

Since the introduction of OpenATls ChatGPT service,
open government data (OGD) has increasingly been rec-
ognized as a critical resource driving digital transforma-
tion, particularly as this transformation accelerates across
various sectors of society (Mhlanga, 2023). Within this
context, OGD is frequently highlighted as a sustainable
resource for value creation, with the potential to signifi-
cantly contribute to both social and economic advance-
ment (Hamari et al., 2016). Moreover, in the realm of cor-
porate sustainability and environment, social, governance
(ESG) management, Helbig (2021) posits that leveraging
OGD offers substantial strategic value, enhancing opera-
tional efficiency and fostering innovation (Helbig et al.,
2021). Governments have actively promoted open govern-
ment policies to enhance the accessibility and utilization
of OGD as a substantial source of information. Since the
launch of open government initiatives in the United King-
dom and the United States in 2009, numerous countries,
including South Korea, have pursued efforts to drive inno-
vation and increase transparency through the use of OGD
(O'Hara, 2012; Peled, 2011). In short, developed countries
have been quantitatively expanding open data since the
beginning of their policies, and this has created consider-
able added value based on OGD.

However, the translation of quantitative outputs of
OGD into qualitative outcomes remains limited (Hong,
2014). The fundamental value of OGD lies not merely in
its availability but in its applicability to real-world business
and societal contexts. In other words, the true potential
of OGD is realized when end users can effectively lever-
age it (Janssen et al., 2012). Given that the utility derived
from OGD represents the core of its value (Weerakkody
et al., 2017), proactive measures should be taken to evalu-
ate and enhance data usability from the perspective of the
end user. Research on the utilization of OGD has explored
various aspects but has often taken a reactive approach,
focusing on indirect factors rather than the primary pur-
pose of OGD utilization. For instance, studies on OGD
legislation and governance have highlighted the impor-
tance of clarifying the interplay between related laws and
regulations, cautioning against the indiscriminate enact-
ment and amendment of OGD-related legislation in an
era of rapid societal change (Kim, 2023; Kim & Lee, 2020).
These studies emphasize the need for a robust and coher-
ent legal framework (Devins et al., 2017). Regarding OGD
utilization policies, some research has compared the OGD
policies of different Korean administrations, initially
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emphasizing the principle of openness (Kim et al., 2023).
Other studies, based on analyses of OGD policies, have
recommended identifying data closely tied to everyday life
to enhance utilization and designing policies from a user-
centric perspective (Yun & Hyun, 2019). Additionally, re-
search on OGD technology has provided technical recom-
mendations for improving the infrastructure of platforms
that host OGD. These studies have also offered insights
into tools and technical standards for data analysis (Jetzek
et al., 2013; Lee, 2020; Mdachova et al., 2018; Osagie et al,,
2017).

The field of automated machine learning (AutoML)
has witnessed remarkable progress over the past decade,
achieving significant breakthroughs across multiple core
domains, including model selection (Feurer et al., 2015;
Thornton et al,, 2013), hyperparameter optimization
(Bergstra & Bengio, 2012; Snoek et al.,, 2012), and neural
architecture search (Real et al., 2019; Zoph & Le, 2017).
These foundational advances have established AutoML
as a transformative paradigm that efficienates machine
learning by automating traditionally labor-intensive opti-
mization processes. Contemporary AutoML research has
predominantly concentrated on conventional machine
learning tasks, with substantial emphasis on image clas-
sification (Elsken et al., 2019), natural language processing
(So et al., 2019), and time series forecasting (Kang et al.,
2017). This body of work has primarily pursued perfor-
mance optimization objectives using curated benchmark
datasets, reflecting the fields emphasis on algorithmic so-
phistication and computational efficiency.

However, existing AutoML research exhibits several
critical limitations that constrain its practical applicability.
First, the predominant focus on algorithmic performance
optimization has overshadowed considerations of data
quality and structural characteristics, thereby limiting
the predictive utility of these systems when deployed on
heterogeneous and incomplete datasets typical of public
sector environments (Z6ller & Huber, 2021). This algo-
rithmic myopia represents a fundamental misalignment
between research priorities and real-world data complex-
ity. Second, current evaluation frameworks rely heavily
on static performance metrics such as accuracy and F1-
score, failing to capture the dynamic and contextual fac-
tors that characterize actual OGD data utilization patterns
and user requirements (Hutter et al., 2019). This narrow
evaluation paradigm inadequately reflects the multifac-
eted nature of public sector Al deployment scenarios,
where performance must be assessed within broader op-
erational and stakeholder contexts. Third, the application
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domain of AutoML research has been disproportionately
concentrated on commercial and academic benchmarking
tasks, consequently neglecting the unique challenges and
opportunities presented by public sector data governance
and policy-oriented applications. This bias has resulted in
a systematic underexploration of AutoMTIs potential for
generating social value and supporting evidence-based
policymaking processes.

The AutoML approach employed in this study pres-
ents a novel methodological framework for systematically
analyzing the complex stakeholder networks and innova-
tive civic engagement processes that have long captivated
information science researchers within OGD ecosystems.
The contemporary emphasis on dynamic development
approaches for OGD platform ecosystem construction,
which prioritizes early-stage user engagement, finds
strong methodological support in the AutoML frame-
work. By leveraging metadata accumulated through user
participation, this approach provides empirical founda-
tions for continuous system improvement processes. The
integration of user-generated metadata with automated
learning algorithms creates feedback loops that can in-
form adaptive platform design and enhance stakeholder
engagement strategies over time.

The core methodological approach of this research is
grounded in Information Triangulation Theory, a well-
established principle in the social sciences. Triangula-
tion refers to the deliberate use of multiple data sources,
methods, or theoretical perspectives to overcome the
inherent biases and limitations of a single-method or
single-observer study (Denzin, 2009). The central premise
of this theory is that by cross-validating a phenomenon
from diverse standpoints, a study can achieve a higher
degree of credibility and validity in its findings (Patton,
2014). When information from multiple, distinct sources
converges on a consistent conclusion, that conclusion is
considered more robust and trustworthy than one derived
from any single source alone.

This principle provides a compelling theoretical ratio-
nale for the central comparison in this study: integrated
versus domain-specific training. The use of an integrated
data training strategy can be conceptualized as a compu-
tational analogue to data triangulation. By combining het-
erogeneous metadata from disparate government domains
into a single dataset, the predictive models are exposed
to a more holistic view of the information ecosystem, al-
lowing them to learn beyond the limited perspective and
potential biases of any one domain. This research, there-
fore, hypothesizes that the triangulation of information af-

forded by multi-domain data will enable the construction
of more generalizable and accurate predictive models than
those trained on siloed, domain-specific data. This study
empirically tests whether this data integration strategy,
grounded in triangulation theory, can provide a more reli-
able understanding of the complex phenomenon of OGD
utilization.

While prior studies have largely proposed reactive and
prescriptive measures for OGD utilization, they have been
limited in proactively addressing utilization challenges.
Few studies have offered forward-looking solutions in this
regard. Against this backdrop, the present study seeks to
address the following research questions: (1) Is AutoML
an appropriate tool for measuring and evaluating the uti-
lization of OGD? (2) How does the composition of the
training data affect the performance of models designed
to predict OGD utilization? These questions serve as the
foundation for the analysis presented in this study. In
other words, these research questions were formulated by
identifying research gaps through a review of the litera-
ture. The results of the research questions explored in this
study can contribute to the advancement of the data busi-
ness and enhance the products and services associated
with it.

2. RELATED RESEARCH

2.1. Research on Open Government Data

OGD has increasingly been recognized as a resource
for innovation, capable of generating added value through
its inherent characteristics (Blakemore & Craglia, 2006;
Charalabidis et al., 2018). The benefits of actively leverag-
ing OGD have been identified across diverse stakehold-
ers—such as researchers, businesses, and policymakers—
who use it to develop new business opportunities or
enhance decision-making processes (Zhang et al., 2005).
Notably, several studies have demonstrated that utilizing
OGD fosters innovation in the products and services of
private companies across various sectors (Kitsios et al.,
2017). The use of OGD is further emphasized as a means
to facilitate data-driven business integration, enhance
decision support, and improve overall business quality
(Janssen & Zuiderwijk, 2014). Legal and governance re-
search on OGD utilization highlights its contributions to
achieving diverse social and political objectives, such as
increasing transparency, fostering public participation, en-
hancing democratic accountability, promoting economic
growth and innovation, and improving public sector ef-
ficiency while reducing costs. However, these studies also
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underscore the potential risks, such as threats to privacy
and related rights due to the disclosure of government
data containing personal information (Borgesius et al,,
2015).

In terms of policy research, Janssen and Zuiderwijk
(2014) noted that governments seek to encourage the
disclosure and use of OGD to derive significant benefits.
Drawing on an analysis of Dutch government agency poli-
cies, the study proposes a framework for evaluating OGD
policies. This framework identifies four critical elements
for policy assessment: the policy environment and con-
text, the content of the policy, performance indicators, and
the public value created through data utilization. Through
these prior studies, it is evident that research from diverse
perspectives has been actively conducted to enhance
the utilization of OGD. However, much of the existing
research has taken an indirect and reactive approach to
assessing the value of OGD utilization. In response, this
study seeks to propose a differentiated framework to pro-
actively measure and evaluate the intangible value of OGD
utilization. Specifically, the study focuses on data provided
by the Korean government, aiming to develop a more di-
rect and forward-looking approach to assess its potential
value.

2.2. Research on Information Triangulation Theory
and Prediction Models

The superior performance of models trained on in-
tegrated datasets can be theoretically grounded in the
principles of Information Triangulation. Originating as a
methodological concept in the social sciences, triangula-
tion refers to the practice of using multiple data sources,
methods, or theories to obtain a more robust and validat-
ed understanding of a phenomenon (Denzin, 2009). The
core tenet is that synthesizing information from diverse
perspectives can mitigate the biases inherent in any single
source, thereby leading to a more comprehensive and
credible conclusion (Patton, 2014). In the context of this
study, the integrated training approach serves as a com-
putational analogue to data triangulation. By combining
metadata from disparate government domains, the model
gains a more holistic view of the data ecosystem, enabling
it to learn more generalizable patterns than would be pos-
sible from a single, siloed domain.

This study employs machine learning as a tool for
the quantitative evaluation of OGD utilization. Machine
learning has already been widely applied across various
domains closely tied to daily life, including transporta-
tion (Bak & Kim, 2023), healthcare (Kruppa et al., 2012),
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information and communication (Lee et al., 2021), and
environmental studies (Ahmed et al., 2019). Its introduc-
tion has significantly expanded the scope of insights and
knowledge that can be applied within these fields.

Numerous studies have leveraged machine learning
to predict patent counts, which serve as indicators of uti-
lization in the patent domain. For instance, classification
algorithms such as Self-Organizing Maps (SOM), Kernel
Principal Component Analysis (KPCA), and support vec-
tor machines (SVM) have been applied to classify patent
utilization (Wu et al., 2016). Similarly, XGBoost, a boost-
ing-based classification algorithm, has been employed
to predict patent counts (Cho & Lee, 2018). Moreover,
Erdogan et al. (2024) explored high-utilization patents,
enabling companies to make informed R&D investment
decisions (Erdogan et al., 2024). Collectively, these studies
highlight the validity and practicality of using machine
learning tools to measure and evaluate the intangible value
of patent utilization proactively. These findings aftirm the
suitability of machine learning methods for assessing and
predicting utilization metrics in related contexts.

A growing body of research has explored predictions
using AutoML. For example, Feurer et al. (2015) demon-
strated that AutoML can automate machine learning pipe-
lines, significantly reducing the time required to construct
models while enabling rapid iterative testing of models
and hyperparameters (Feurer et al., 2015). Their findings
indicate that AutoML often produces higher-performing
predictive models compared to traditional manual meth-
ods. More recently, Ferreira (2024) evaluated the effective-
ness of AutoML as a tool for supervised learning. A range
of AutoML tools—including Auto-Keras, Auto-PyTorch,
Auto-sklearn, AutoGluon, H20 AutoML, rminer, TPOT,
and TransmogrifAl—was analyzed and their performance
compared, underscoring the versatility and potential of
AutoML technologies.

Regarding training data for machine learning, prior
research has provided valuable insights. Studies on data
characteristics suggest that tree-based algorithms are par-
ticularly well-suited for datasets containing a significant
amount of categorical data. Additionally, with respect to
data size, existing research has confirmed that larger train-
ing datasets typically lead to better classification perfor-
mance compared to smaller datasets (Foody et al., 2006).
Building on these prior studies, the present research
adopts the AutoML approach to investigate the impact of
training dataset composition on model performance. Spe-
cifically, it compares the performance of models trained
on an aggregated dataset, which combines data from mul-
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tiple disciplines, with models trained on datasets specific
to each of the 16 disciplines. This comparison aims to
determine whether differences in model performance are
influenced by variations in the size of training data across
these disciplines.

3. MATERIALS AND METHODS

3.1. Data

This study focuses on structured data provided by
the Korean government through the OGD portal (data.
go.kr) from 2012 to 2022. The metadata was collected
and analyzed by categorizing the data into two utilization
methods: download-based File Data and application pro-
gramming interface (API)-based data. Metadata, which
provides detailed descriptive information about data, was
collected with a focus on classification systems, data de-
scriptions, and other relevant attributes. Variables deemed
unusable, such as contact names and phone numbers,
were excluded from the analysis. To account for varia-
tions in data volume across the 16 administrative sectors
defined by the scope of the Korean governmentSs tasks, the
training datasets were divided into two categories: an inte-
grated dataset, where data from all sectors were combined
without categorization, and sector-specific datasets, where
data were categorized according to the 16 sectors. For this
study, the data was sourced from original datasets held
within information systems operated by the South Korean
government. From these sources, 16 domain-specific da-
tasets were comprehensively pooled for use. The entire
set of metadata items, as designated by the South Korean
governments administrative guidelines, was utilized for
the analysis. Furthermore, in accordance with the research
design, any records with missing metadata were conse-
quently removed prior to conducting the analysis.

To ensure the reliability and robustness of the proposed
predictive models, a systematic data cleansing and prepro-
cessing pipeline was applied to the raw datasets. For the
File Data, the initial dataset consisted of 88,027 records. A
multi-stage filtering process was implemented to remove
data unsuitable for model training and to guarantee data
quality and consistency. First, records with missing values
in the input variables were identified and excluded. Sec-
ond, datasets that were discarded or rejected at the request
of the providing OGD institution were removed. Finally,
as this study’s scope is confined to OGD provided by the
South Korean government up to the year 2022, all data
registered after this cutoff were filtered out. This process
resulted in a final analytical dataset of 44,648 records. As

a specific example, the data for the Public Administration
domain was refined from an initial 8,220 records to 6,051,
with 2,169 records being removed. The API Data under-
went an identical cleansing pipeline. The initial dataset of
13,444 records was preprocessed to yield a final analytical
set of 6,677 records. For the Public Administration do-
main within the API Data, the record count was reduced
from 1,787 to 876, with 911 records being excluded. Ulti-
mately, approximately 50.7% of the original raw File Data
and 49.7% of the original raw API Data were utilized for
the final analysis.

3.1.1. Input Variables

Given the distinct metadata configurations inherent to
different data access paradigms, this research constructed
separate training datasets for File Data and API Data to
accommodate their respective utilization patterns. File
Data represents a download-based access model, while
API Data enables real-time data retrieval through pro-
grammatic interfaces, necessitating differentiated feature
engineering approaches. The File Data dataset comprises
37 variables, consisting of 23 continuous variables and
14 categorical variables. In contrast, the API Data dataset
incorporates 42 variables, encompassing 23 continuous
variables and 19 categorical variables. This asymmetric
variable distribution reflects the additional metadata
complexity associated with API-based data access mecha-
nisms. Several variables are common to both data access
modalities. The shared categorical variables include clas-
sification taxonomy, provider institution, usage license
scope, research publication status, and fee structure. Com-
mon continuous variables encompass file size, data de-
scription length, keyword count within data descriptions,
and null value frequency. These shared features capture
fundamental data characteristics that transcend access
methodology. API Data exhibits unique characteristics
that necessitate additional variables specific to this access
paradigm. API-specific categorical variables include de-
tailed API type classification, API category designation,
and open data center API provision status. These variables
capture the technical and institutional dimensions unique
to programmatic data access, reflecting the enhanced
complexity of real-time data integration workflows com-
pared to static file-based access patterns.

3.1.2. Target Variables

To establish target variables that quantitatively rep-
resent the utilization of OGD, indicators were designed
to follow a normal distribution, ensuring better model
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performance (Hong et al., 2003; West et al., 1995). The
normality of the distribution of each target variable was
validated (Kwon et al., 2019). For File Data, the target vari-
able was adjusted to account for the number of downloads
over the provision period, incorporating corrections for
cases where multiple files were provided as attachments.
This adjustment reflects the concept of exploitation half-
life, commonly used in the patent field, to account for the
duration of data availability, as shown in Fig. 1A.

For API data, the target variables included the number
of API calls and the number of applications utilizing the
API. Similar to File Data, these variables were adjusted
for the provision period to ensure consistency in measur-
ing utilization. The normality of these variables was also
checked to confirm their suitability for constructing indi-
cators, as shown in Fig. 1B.

3.2. Proposed Methods

3.2.1. Automated Machine Learning Method

AutoML refers to a suite of tools designed to streamline
the development of machine learning models by automat-
ing various stages of the process. These stages include data
preprocessing, model selection, hyperparameter optimi-
zation, model evaluation, and deployment, minimizing
the need for manual intervention. AutoML offers several
advantages, such as accelerating the model development
process by simplifying complex workflows and improving
performance through automated hyperparameter tuning
(Elshoky et al., 2022; Feurer et al., 2022).

In this study, the Auto-sklearn library was utilized, an
AutoML framework built on scikit-learn. Auto-sklearn

A . - Download counts
Target variable of File Data=log (

Provision period x number of attachments

B

API call counts X API request counts
Target variable of API data=log (

Service period

Fig. 1. Target variable of File Data (A) and API Data (B). API, appli-
cation programming interface.

systematically explores a range of machine learning al-
gorithms—including SVM, Random Forest (RF), and k-
Nearest Neighbors—to identify the model that best fits
the data. Additionally, it employs Bayesian optimization, a
probabilistic technique leveraging Gaussian Processes, to
optimize hyperparameters efficiently and achieve superior
performance with fewer iterations. Auto-sklearn also sup-
ports the construction of ensemble models, which com-
bine predictions from multiple individual models to en-
hance overall performance (Feurer et al., 2022). Finally, a
comparative analysis was conducted against a standalone
RF model to directly evaluate the AutoML approach, fol-
lowed by a SHapley Additive exPlanations (SHAP) value
analysis to investigate the models feature importances.

Park (2022) employed Auto-sklearn to develop a ma-
chine learning model for predicting pollutant concen-
trations in rivers. The study demonstrated the potential
of AutoML as an effective tool for forecasting pollution
sources in environmental contexts through a comparative
performance analysis (Park, 2022). Similarly, Angarita-
Zapata et al. (2020) utilized Auto-sklearn to address the
challenge of traffic prediction, demonstrating its effective-
ness in accurately modeling traffic patterns and assessing
the performance of network equipment. The mechanism
of Auto-sklearn utilized in the literature and in this study
is shown in Fig. 2.

3.2.2. Model Performance Evaluation

To assess model performance, this research utilized the
mean squared error (MSE) and root mean squared error
(RMSE) metrics. These metrics measure the magnitude of
prediction errors, defined as the difference between pre-
dicted and actual values. While MSE is sensitive to outliers
due to its squaring of errors, RMSE, which incorporates
the square RMSE, provides a more intuitive interpretation
of the average error magnitude as it retains the same units
as the original data (Almalaq & Edwards, 2017; Aswin et
al,, 2018).

MSE, defined as the average of the squared differences
between predicted and actual values, is particularly sensi-
tive to large prediction errors. This sensitivity makes it

Building
ensemble

Fig. 2. Mechanism of the auto-
mated machine learn-

1/
Kigains Y tains ! Bayesian optimazation
Xtest : ¢
1
1
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1
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chine learning.
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useful for identifying models where significant outliers
may exist. RMSE, on the other hand, is a scale-dependent
error measure derived by taking the square root of MSE,
making it less influenced by extreme values and more
interpretable when evaluating average error size. RMSE
tends to increase when predicting larger magnitude values
and decrease for smaller magnitude predictions, offering
a comprehensive understanding of model performance
(Aswin et al., 2018).

Both MSE and RMSE are widely employed in machine
learning regression tasks to evaluate and train predic-
tive models. The workflow for performance evaluation,
including the calculation of MSE and RMSE, is presented
in Fig. 3. A lower MSE or RMSE indicates superior pre-
dictive performance, and these metrics were integral to
analysis of model accuracy and reliability (Almalaq & Ed-
wards, 2017). Finally, the formulas for RMSE and MSE are
shown in Fig. 4.

4. RESULTS

4.1. File Data

An analysis of the study results across File Data for 16
major taxonomies revealed notable differences in model
performance between integrated and sector-specific train-
ing data. Analyzing the results in Table 1, for the educa-

Fig. 3. Workflow for predicting
the usability of open gov-
ernment data using auto-
mated machine learning
model. AutoML, auto-
mated machine learning.

n
1
MSE= - Z (6 )7,.)2 (v;=predicted value, ,=actual value)

i=1

n
1
RMSE= o E(y,.—yi)z (y;=predicted value, y,=actual value)

=1

Fig. 4. Formula of MSE (A) and RMSE (B). MSE, mean squared er-
ror; RMSE, root mean squared error.

tion sector, models trained on integrated data achieved
an RMSE of 0.684 and an MSE of 0.468, compared to an
RMSE of 0.705 and an MSE of 0.497 for sector-specific
data. These findings indicate better model performance
with integrated data, as evidenced by lower error metrics
and more accurate predictions. Similarly, 11 other sectors,
including transportation and logistics (RMSE 0.695, MSE
0.484), agriculture and fisheries (RMSE 0.674, MSE 0.454),
culture and tourism (RMSE 0.688, MSE 0.473), healthcare
(RMSE 0.606, MSE 0.367), social welfare (RMSE 0.672,
MSE 0.451), industry and employment (RMSE 0.685,
MSE 0.469), disaster safety (RMSE 0.642, MSE 0.412),
finance (RMSE 0.583, MSE 0.340), unification and diplo-
macy (RMSE 0.666, MSE 0.443), and environment and
meteorology (RMSE 0.713, MSE 0.508), exhibited supe-
rior performance on integrated data.
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Table 1. Model performance by 16 sectors (File Data)

ltem

Training data

Integrated data Field data
Field
Evaluation indicator

RMSE MSE RMSE MSE
Public administration 0.727 0.529 0.708 0.501
Science and technology 0.931 0.866 0.737 0.543
Education 0.684 0.468 0.705 0.497
Transportation and logistics 0.695 0.484 0.782 0.612
Land management 0.729 0.531 0.703 0.494
Agriculture and fisheries 0.674 0.454 0.687 0.472
Culture and tourism 0.688 0.473 0.732 0.535
Law 0.614 0.377 0.572 0.327
Healthcare 0.606 0.367 0.709 0.502
Social welfare 0.672 0.451 0.694 0.482
Industry and employment 0.685 0.469 0.702 0.492
Food and health 0.703 0.494 0.663 0.440
Disaster safety 0.642 0.412 0.805 0.648
Finance 0.583 0.340 0.585 0.342
Unification and diplomacy 0.666 0.443 0.674 0.455
Environment and meteorology 0.713 0.508 0.780 0.609

RMSE, root mean squared error; MSE, mean squared error.

Conversely, in the public administration sector, the
model performed better with sector-specific data (RMSE
0.708, MSE 0.501) than with integrated data (RMSE
0.727, MSE 0.529). A similar trend was observed in the
science and technology sector, where sector-specific data
led to improved performance (RMSE 0.737, MSE 0.543)
compared to integrated data (RMSE 0.931, MSE 0.866).
In addition to public administration and science and
technology, five other sectors—including land manage-
ment (RMSE 0.703, MSE 0.494), law (RMSE 0.572, MSE
0.327), and food and health (RMSE 0.663, MSE 0.440)
showed better performance with sector-specific training
data. Overall, RMSE values ranged from 0.583 to 0.934 for
integrated data, reflecting a 1.60-fold variation in perfor-
mance, and from 0.572 to 0.805 for sector-specific data,
indicating a 1.41-fold difference. These results highlight
a general trend where integrated data provides superior
performance in certain domains, while sector-specific
data yields better results in others. Additionally, the com-
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parative analysis of MSE and RMSE—both of which are
sensitive to error—reinforced these findings, further un-
derscoring the influence of training data granularity on
model performance.

4.2. API Data

An analysis of the study results using API Data across
16 major taxonomies revealed distinct differences in
model performance between integrated and domain-
specific training data. Analyzing the results in Table 2, for
the science and technology sector, the model trained on
integrated data achieved an RMSE of 4.569 and an MSE
of 20.874, integrated to an RMSE of 4.801 and an MSE of
23.050 for domain-specific data. These results indicate
that the integrated data yielded slightly lower errors and
more accurate predictions. Similar trends were observed
in 10 other sectors where integrated data outperformed
domain-specific data, including education (RMSE 2.581,
MSE 6.661), transportation and logistics (RMSE 3.932,
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Table 2. Model performance by 16 sectors (API Data)

ltem

Training data

Integrated data Field data
Field
Evaluation indicator
RMSE MSE RMSE MSE
Public administration 3.629 13.168 3.214 10.330
Science and technology 4.569 20.874 4.801 23.050
Education 2.581 6.661 2.587 6.693
Transportation and logistics 3.932 15.460 4.084 16.683
Land management 3.788 14.350 3.018 9.108
Agriculture and fisheries 2.911 8.475 3.215 10.336
Culture and tourism 2.447 5.989 2.637 6.956
Law 2.011 4.046 4.136 17.105
Healthcare 2.332 5.437 2.567 6.589
Social welfare 2.772 7.686 2.262 5.116
Industry and employment 3.082 9.497 3.420 11.694
Food and health 2.825 7.979 2.782 7.738
Disaster safety 2.899 8.403 2.398 5.749
Finance 4.679 21.895 3.233 10.451
Unification and diplomacy 2.871 8.243 3.122 9.748
Environment and meteorology 2.602 6.770 2.985 8.913

AP, application programming interface; RMSE, root mean squared error; MSE, mean squared error.

MSE 15.460), agriculture and fisheries (RMSE 2.911, MSE
8.475), culture and tourism (RMSE 2.447, MSE 5.989), law
(RMSE 2.011, MSE 4.046), healthcare (RMSE 2.332, MSE
5.437), industry and employment (RMSE 3.082, MSE
9.497), unification and diplomacy (RMSE 2.871, MSE
8.243), and environment and meteorology (RMSE 2.602,
MSE 6.770).

Conversely, in the public administration sector, do-
main-specific data produced better results, with an RMSE
of 3.214 and an MSE of 10.330 compared to an RMSE of
3.629 and an MSE of 13.168 for integrated data. A simi-
lar pattern was observed in the land management sector,
where domain-specific data outperformed integrated data
with an RMSE of 3.018 and an MSE of 9.108, compared
to an RMSE of 3.788 and an MSE of 14.350. In addition
to public administration and land management, six other
sectors—social welfare (RMSE 2.262, MSE 5.116), food
and health (RMSE 2.782, MSE 7.738), disaster safety
(RMSE 2.398, MSE 5.749), and finance (RMSE 3.233, MSE

10.451) demonstrated better performance with domain-
specific training data. Overall, RMSE values for models
trained on integrated data ranged from 2.011 to 4.569,
reflecting a performance difference of approximately 2.27.
For domain-specific data, RMSE values ranged from 2.262
to 4.801, indicating a performance difference of approxi-
mately 2.12. A similar trend was observed with MSE and
RMSE metrics, which are particularly sensitive to error,
turther reinforcing the performance variations between
integrated and domain-specific training approaches.

4.3. Comparative Performance Analysis of AutoML
and Random Forest Model (File Data)

To evaluate the suitability of an AutoML-based ap-
proach, this study conducts a comparative performance
analysis against a standard RF model. The evaluation
utilizes RMSE and MSE as performance metrics, with
results measured separately for models trained on inte-
grated and domain-specific (field) data. The experimental
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Table 3. Random forest model performance by 16 sectors (File Data)

ltem

Training data

Integrated data Field data
Field
Evaluation indicator

RMSE MSE RMSE MSE
Public administration 0.745 0.556 0.735 0.541
Science and technology 0.891 0.793 0.769 0.592
Education 0.692 0.478 0.727 0.528
Transportation and logistics 0.733 0.538 0.794 0.631
Land management 0.731 0.534 0.708 0.501
Agriculture and fisheries 0.694 0.482 0.700 0.491
Culture and tourism 0.732 0.535 0.762 0.581
Law 0.620 0.385 0.611 0.374
Healthcare 0.660 0.435 0.723 0.523
Social welfare 0.697 0.486 0.695 0.483
Industry and employment 0.705 0.497 0.717 0.515
Food and health 0.738 0.544 0.720 0.518
Disaster safety 0.672 0.451 0.814 0.663
Finance 0.600 0.360 0.592 0.350
Unification and diplomacy 0.689 0.475 0.682 0.465
Environment and meteorology 0.727 0.528 0.776 0.601

RMSE, root mean squared error; MSE, mean squared error.

results for the RF model are presented in Table 3, and the
performance delta between the two approaches is sum-
marized in Table 4. The empirical results indicate that the
AutoML-based models generally outperformed the stand-
alone RF models, achieving lower prediction errors (RMSE
and MSE) across most test cases. For instance, in the Pub-
lic administration domain, the AutoML model trained
on domain-specific data achieved an RMSE of 0.708, a
notable improvement over the RF models RMSE of 0.735,
corresponding to a performance gain of approximately
0.027. This suggests that AutoMLs automated optimiza-
tion process enables a more precise capture of complex
patterns inherent in the domain-specific data.

However, the superiority of AutoML was not universal.
An exceptional case was observed in the science and tech-
nology domain, where the RF model trained on integrated
data yielded a lower RMSE (0.891) than its AutoML coun-
terpart (0.931). Nevertheless, for this specific domain,
the highest performance was achieved when models were
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trained on domain-specific data, a scenario in which
the AutoML approach demonstrated superior results.
Therefore, the application of AutoML is still considered
appropriate and beneficial in this context. In aggregate,
the experimental findings provide empirical evidence
that an AutoML approach, which automates the complex
processes of model selection and hyperparameter tuning,
represents a more effective and robust alternative to em-
ploying a single, manually configured model for the task
of predicting public data utilization.

4.4, Feature Importance

4.4.1. File Data

An analysis of feature contributions to the target vari-
able, conducted via SHAP values, reveals that data size
exerts a decisive influence on the models predictions. The
distribution of SHAP values for this feature was observed
to be asymmetric; it is relatively narrow and concentrated
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Table 4. Performance comparison of AutoML and random forest model (File Data)

ltem

Training data

Integrated data Field data
Field
Evaluation indicator
RMSE MSE RMSE MSE
Public administration -0.01849 -0.02676 -0.02746 -0.03990
Science and technology 0.04036 0.07276 -0.03232 -0.04885
Education -0.00760 -0.01031 -0.02193 -0.03143
Transportation and logistics -0.03839 -0.05386 -0.01249 -0.01921
Land management -0.00185 -0.00314 -0.00476 -0.00693
Agriculture and fisheries -0.02018 -0.02789 -0.01341 -0.01857
Culture and tourism -0.04355 -0.06217 -0.03015 -0.04587
Law -0.00648 -0.00800 -0.03949 -0.04692
Healthcare -0.05387 -0.06843 -0.01414 -0.02093
Social welfare -0.02504 -0.03487 -0.00110 -0.00117
Industry and employment -0.01969 -0.02759 -0.01541 -0.02267
Food and health -0.03475 -0.05027 -0.05671 -0.07798
Disaster safety -0.02954 -0.03897 -0.00899 -0.01459
Finance -0.01700 -0.02000 -0.00660 -0.00799
Unification and diplomacy -0.02315 -0.03192 -0.00813 -0.01030
Environment and meteorology -0.01368 -0.02006 0.00448 0.00756

AutoML, automated machine learning; RMSE, root mean squared error; MSE, mean squared error.

in the positive region, while being markedly wide and
dispersed in the negative region. This characteristic im-
plies that an increase in data size does not proportionally
induce a sharp rise in the predicted value. Instead, the
analysis empirically confirms a clear and consistent nega-
tive relationship between File Data size and its utilization.
The prevalence of blue points (low feature values) in the
negative SHAP region indicates that as data size dimin-
ishes, the predicted utilization correspondingly decreases.
This pattern can be interpreted to mean that a minimum
threshold of data size is necessary to ensure a baseline
level of practical value.

For the open data provider, interpretation must ac-
count for its nature as a categorical variable. Unlike with
continuous variables, the color gradient across points
does not represent a numerical or ordinal relationship but
rather reflects the qualitative differences and unique char-
acteristics of each distinct provider. The wide dispersion
of SHAP values across both positive and negative domains

clearly indicates that the impact of a provider’s unique or-
ganizational characteristics on the target variable is highly
heterogeneous. This suggests that while some providers
act as positive catalysts for data utilization, others may ex-
ert a limited or even detrimental influence.

The data core keyword count feature exhibits a pattern
consistent with theoretical expectations, demonstrating
a clear positive impact on the predicted outcome. The
dense concentration of red points (high feature values)
in the positive SHAP region empirically substantiates the
existence of a robust and consistent positive correlation
between an increase in the number of core keywords and
a corresponding rise in the predicted utilization value. A
detailed visualization of this SHAP value analysis for all
input variables is presented in Fig. 5, which illustrates the
relative importance and directional contribution of each
feature.
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4.4.2. APl Data

An analysis of the SHAP values for the API Data model
identified the Scope of data use permission as the most
powerful and decisive predictive feature. This indicates
that the utilization of API data is strongly contingent on
the permissiveness of its usage rights. The SHAP value
distribution reveals a distinct pattern: Red points, repre-
senting a broader scope of permission, are concentrated in
the positive region, while blue points, representing a more
restrictive scope, are concentrated in the negative region.
This color-based distribution confirms that as the scope
of data use expands, the predicted utilization value shows
a statistically significant increase. Conversely, a more re-
strictive scope corresponds to a substantial decrease in the
prediction.

Consistent with the analysis of File Data, the open data
provider feature must be interpreted as a categorical vari-
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able, where color variations reflect qualitative differences
between providers rather than a numerical scale. The wide
dispersion of SHAP values across both positive and nega-
tive domains suggests that the influence of each provider
is highly heterogeneous. In effect, some organizations act
as positive catalysts, promoting the use of their API Data,
while others have a more limited or even a detrimental
impact on utilization.

The analysis of the open data center API status feature
revealed a clear tendency for APIs provided directly by the
central open data center to be associated with relatively
high prediction values. This can be interpreted as evi-
dence that the standardized governance framework and
consistent service quality of a central authority contribute
to higher user confidence and a greater willingness to uti-
lize the data.

The Data description null count feature was found to
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have a bidirectional and complex influence on the model,
with its SHAP values distributed across a wide range in
both positive and negative territories. A noteworthy in-
verse relationship was observed: Red points, indicating
a high number of null values, were concentrated in the
negative SHAP region, while blue points, indicating fewer
null values, were predominant in the positive region. This
pattern suggests that an increase in missing values within
the data description significantly decreases the predicted
utilization. Conversely, a lower null count, signifying
greater data completeness, leads to a corresponding in-
crease in the prediction. The summary plot for this SHAP
value analysis is presented in Fig. 6.

5. DISCUSSION

As an alternative approach to proactively evaluate
the utilization of OGD, this study developed a predic-
tion model using an AutoML technique. The model was
trained using metadata from accumulated OGD, with per-
formance compared based on the classification of training
data. The training data was categorized into integrated
data and domain-specific data, considering the attributes
of OGD (such as field and utilization method) and clas-
sified across 16 taxonomy systems. The results demon-
strated that the models and methods yielding the best
performance varied according to data attributes, aligning
with previous research emphasizing the importance of
considering data properties, which can significantly influ-
ence performance outcomes (Si et al., 2024). In terms of
the implications for different utilization methods of OGD
(File Data, API Data), API Data exhibited a broader range
of performance indicators due to the wider distribution of
target variables. This finding supports prior studies indi-
cating that model performance is contingent on the char-
acteristics of the independent and dependent variables
in the data (Satota & Satola, 2024; Zhang & Zhu, 2022).
Conversely, File Data outperformed API Data in terms of
RMSE and MSE metrics, suggesting that File Data offers
superior overall performance in predictive tasks.

While the integrated training approach demonstrated
superior performance across a majority of domains, the
exceptional result where domain-specific models outper-
formed in particular sectors warrants a deeper analysis.
This anomalous phenomenon, where a model trained on
a smaller, more focused dataset surpassed one trained on
a larger, more diverse dataset, suggests that the principle
of more data is always better is not universally applicable.
This phenomenon appears to be attributable to the highly

idiosyncratic characteristics present in these domains, a
condition that can be hypothesized as negative transfer in
machine learning.

Negative transfer refers to a scenario where the learn-
ing process on integrated data is adversely affected (Pan
& Yang, 2010). In such cases, the integrated model, while
learning general patterns from the aggregate data, may
also learn patterns and noise that directly conflict with the
specific logic of these particular domains. The domain-
specific model, by contrast, is not exposed to this irrele-
vant or contradictory information, allowing it to optimize
exclusively for the distinct patterns of its own domain
(Weiss et al., 2016).

Furthermore, the success of domain-specific models in
these particular sectors empirically demonstrates that the
effectiveness of a data integration strategy is conditional
upon the degree of underlying similarity between the do-
mains being combined. Future research should involve a
deeper feature-level analysis of these exceptional sectors to
precisely identify the unique characteristics that cause this
negative transfer effect, thereby enabling the development
of more adaptive and selective data integration strategies.

The superior performance of models trained on in-
tegrated datasets compared to domain-specific models
can be understood through the theoretical framework of
transfer learning. Pan and Yang (2010) demonstrated that
multi-domain trained models can enhance performance
within individual domains by learning shared representa-
tions across disparate data sources. These results suggest
that the rich feature space provided by integrated datasets
can compensate for the limited characteristics inherent
to individual domains, thereby enabling the construction
of more robust predictive models. The effectiveness of
integrated datasets is fundamentally linked to the critical
importance of data diversity in machine learning systems.
Torralba and Efros (2011) established that models trained
on large-scale, diverse datasets exhibit superior generaliza-
tion performance even within specific domains, a finding
that aligns with empirical results. Within the open data
context, integration across multiple domains appears to
mitigate domain-specific biases while facilitating more
balanced feature learning processes. From the perspec-
tive of feature representation learning in deep learning
and AutoML frameworks, integrated datasets provide an
environment conducive to learning richer, multi-layered
feature representations. As demonstrated by Bengio et al.
(2013), diverse domain data promotes hierarchical feature
learning, enabling effective acquisition of both low-level
common features and high-level domain-specific char-
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acteristics. The convergence of these findings across dis-
parate application domains underscores the fundamental
value of data integration strategies in advancing machine
learning model performance and generalizability.

This studys findings contribute not only to the field of
machine learning but also offer significant insights into
the theoretical understanding of information utilization
in digital government contexts. The consistently superior
performance of models trained on integrated datasets can
be framed within the established principles of Information
Triangulation Theory. This theory posits that synthesizing
information from multiple, diverse sources leads to a more
robust and reliable understanding than relying on a single
source. This research provides an empirical validation of
this concept in a computational setting, demonstrating
that the triangulation of data from various government
domains enhances the predictive accuracy of OGD utili-
zation. Rather than viewing information diversity purely
as a computational optimization problem, these results
suggest it is a fundamental principle for understanding
and predicting information value in complex ecosystems.

The empirical evidence aligns with this theoretical
framing. For File Data, models trained on integrated data
demonstrated superior performance across most domains,
with exceptions noted in highly specialized fields like pub-
lic administration and science and technology. A similar
trend was observed for API Data, where the integrated
approach proved more effective in a majority of fields.
These results suggest that while domain-specific charac-
teristics are important, the broader context provided by an
integrated dataset often contains richer signals that lead
to more generalizable and robust predictive models. This
finding directly supports the core tenet of Information
Triangulation: that an aggregation of diverse perspectives,
or in this case, data sources yields a more comprehensive
and accurate assessment.

From a machine learning perspective, this phenom-
enon is consistent with the principles of transfer learning,
where knowledge gained from multiple domains enhances
performance on a specific task. As established by Pan and
Yang (2010), models trained on diverse data sources can
learn shared representations that compensate for the lim-
ited information within any single domain. The integrated
datasets in this study likely facilitate a more balanced fea-
ture learning process, mitigating domain-specific biases
and allowing the models to identify cross-domain patterns
that are crucial for prediction. This provides a computa-
tional mechanism that validates the principles of Informa-
tion Triangulation, bridging information science theory
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with machine learning practice.

Therefore, this research challenges the conventional
focus of AutoML research on single-dataset performance
optimization. The findings suggest that the process of
data integration and selection should be considered a core
component of the AutoML pipeline itself, a perspective
that expands on the framework articulated by Hutter et al.
(2019). By demonstrating that cross-domain interactions
can be more consequential for predictive accuracy than
single-domain features, this work highlights a critical, and
often overlooked, phase in the AutoML workflow.

6. CONCLUSION

The academic significance of this study is its empirical
validation that AutoML can serve as an effective tool for
measuring and evaluating the intangible value of OGD
utilization. By building and comparing the performance
of AutoML models, this study demonstrated an alternative
assessment approach not previously explored, address-
ing limitations in prior research. Furthermore, the results
established the importance of tailoring the application of
training data based on the attributes of OGD, such as field
and utilization method. From a practical perspective, this
study’s framework enables OGD providers to proactively
diagnose and evaluate data usage, allowing them to more
effectively align data supply with user demand.

This study confirmed the technical feasibility of ap-
plying AutoML to predict OGD utilization and presented
a systematic approach to assessing the potential value of
public datasets. The primary finding is that the training
data strategy—specifically, the choice between an inte-
grated or domain-specific approach—is a critical factor
influencing predictive performance. Models trained on
integrated data sources outperformed domain-specific
models in 11 of 16 File Data sectors and 10 of 16 API Data
sectors. This result confirms that moving beyond domain-
specific silos enhances predictive accuracy, a finding that
aligns with established principles in machine learning re-
garding the benefits of diverse training sets.

From a practical standpoint, this research provides a
framework that OGD providers can use for the proactive
evaluation of data assets, enabling a more effective align-
ment of data supply with user demand. However, this
study is subject to certain limitations.

Furthermore, it is important to acknowledge the in-
herent assumptions of the proposed approach. The use
of download and API call metrics serves as a proxy for
utilization, which may not fully capture the more nuanced
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concepts of true societal value or impact. The findings are
also derived exclusively from the South Korean OGD con-
text, and their generalizability to other governmental data
ecosystems requires further investigation. Future research
would be significantly strengthened by incorporating
qualitative validation with end-users to provide a richer
understanding of the factors that drive meaningful data
adoption beyond simple access metrics.

Ultimately, this work advances the application of com-
putational methods within information science. It pres-
ents a viable, data-driven methodology for prospectively
evaluating information systems, shifting the focus from
traditional retrospective metrics toward a forward-looking
assessment of a dataset’s potential value. By establishing an
empirical basis for data strategy and governance, the find-
ings offer a concrete methodology for policymakers and
data scientists seeking to maximize the impact of open
data initiatives.
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