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Using Biblioshiny and VOSviewer, the study analyzes publication
trends, citation performance, collaboration structures, and keyword
co-occurrence networks to examine how AI-USR research in HE is
structured and evolving. Findings indicate that the field remains recent,
fragmented, and only partially consolidated. Keyword mapping
positions Al adoption, learning applications, assessment, and
capability-oriented themes at the center of the knowledge structure,
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countries also show growing visibility and citation impact. Collaboration
networks remain largely nationally organized, with international
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and institutions. Overall, the study identifies a knowledge-structure gap
between Al adoption and institutional responsibility integration in HE
and provides a reproducible baseline for future interdisciplinary and
context-sensitive research on responsible Al integration in HE.
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1. Introduction

Artificial intelligence (AI) is increasingly embedded in higher education
institutions (HEIs) as an infrastructural component that is reshaping teaching,
assessment, and institutional decision-making (Chan, 2023; European Union,
2024). Applications of Al range from adaptive learning and intelligent tutoring
systems to learning analytics, predictive modeling, automated feedback and
assessment, and more recently, generative Al systems. While these technologies
promise efficiency and personalization gains (Crompton & Burke, 2023), their
growing adoption also raises concerns regarding academic integrity, assessment
validity, and critical-thinking development (Nakrowi et al., 2025; Vallespir-
Adillon et al., 2025), thereby exposing HEIs to heightened accountability and
credibility pressures (Cotton et al., 2024).

These concerns are further reinforced by cybersecurity and privacy risks (Ferhataj
et al., 2025; Okulich-Kazarin et al., 2024a; Picasso et al., 2024), unequal access and
capability gaps, and the potential reproduction of exclusion through biased or
opaque Al systems (Slimi & Villarejo-Carballido, 2023). Within this context,
University Social Responsibility (USR) provides a governance lens for situating
Al-enabled transformation within institutional accountability and societal
expectations. University Social Responsibility refers to HEIs" responsibility to
manage the educational, social, and environmental impacts of their activities
while generating public value beyond purely academic performance metrics
(European Union, 2024; Kouatli, 2019; Latif, 2018; Vallaeys et al., 2022).

Conceptually rooted in the broader principles of corporate social responsibility
(CSR) (Meseguer-Sanchez et al. 2020), USR has progressively evolved into a
distinct field of inquiry adapted to the specific context of HEIs (Kouatli, 2019),
although some studies continue to address USR-related issues using CSR
terminology (e.g., Binsawad, 2020; Hu et al., 2020). Drawing on stakeholder theory
(Freeman, 1984), CSR extends corporates’ responsibility beyond purely economic
and legal dimensions (Friedman, 1970) to include ethical, philanthropic, societal,
and sustainability concerns (Carroll, 1991). In this perspective, corporates are
increasingly expected to contribute proactively to sustainable development and

to provide solutions to social and environmental challenges (Rodriguez-Gémez et
al., 2020).

However, universities differ fundamentally from corporations in their
institutional purposes, societal roles, and stakeholder configurations. Unlike
corporations, HEIs are not primarily profit-oriented entities but organizations
entrusted with educational, scientific, and societal missions. Failure to enhance
the competencies, skills, knowledge, and civic attitudes of their members
adequately may significantly affect societal well-being (Latif, 2018). In this
perspective, USR refers to HEIs’ responsibility for the societal impacts generated
by their strategies, structures, policies, and institutional practices (Latif, 2018;
Vallaeys et al, 2022). These responsibilities are articulated through four
interrelated dimensions: quality education, ethical knowledge production, civic
engagement, and responsible management practices (Rodriguez-Gémez et al.,
2020). They are operationalized through principles and practices associated with
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ethics, inclusion, transparency, and sustainability commitments (European
Union, 2024; Latif, 2018). Accordingly, USR frames HEIs not only as educational
organizations but also as institutional actors responsible for the ethical, social, and
governance implications associated with their transformation processes and
operational systems (Rodriguez-Gémez et al., 2020), particularly in relation to
public value creation and the development of active and responsible citizens
(Lessa et al., 2025; Naro & Travaillé, 2022).

Overall, USR extends beyond the universities” traditional social engagement
functions to encompass responsibility for the ethical, societal, and governance
implications generated by institutional strategies, technologies, and operational
systems (Latif, 2018; Ryan, 2025). In line with recent debates on ethical and
human-centered Al governance, Ryan (2025) further highlights that USR
functions simultaneously as a normative framework — defining values and ethical
commitments —and offering an operational orientation—guiding governance
mechanisms, policies, and accountability practices —through which academic
missions can be aligned with community welfare and sustainability imperatives.

Building on this perspective, the present study conceptualizes USR as an
overarching institutional responsibility framework through which Al-related
ethical, social, governance, and sustainability concerns in higher education (HE)
can be interpreted. Within this framework, Al-related concerns highlighted in the
literature, including transparency, accountability, privacy protection, inclusion,
and equitable access, are understood as operational expressions of broader USR
commitments associated with responsible institutional conduct and
stakeholder-oriented governance. Despite increasing policy attention to
responsible Al in education (European Union, 2024), scholarship explicitly linking
Al in HE to USR-related concerns remains dispersed across disciplinary
conversations and application domains, thereby limiting visibility into the
consolidation of the AI-USR research field and the integration of responsibility-
oriented themes within broader Al-in-HE scholarship.

A large number of studies have primarily focused on technological innovation
and operational applications such as prediction, profiling, automated assessment,
adaptive learning, and generative Al systems, often framed through efficiency
and performance narratives (Mahrishi et al., 2024) and shaped by professional and
country-specific contexts (Yusuf et al., 2024). Consistent with this trend, existing
reviews have primarily synthesized technological adoption patterns and the
implications of generative Al systems in HE (e.g., Crompton & Burke, 2023;
Zawacki-Richter et al., 2019) without specifically examining how responsibility-
oriented dimensions are positioned within the field’s intellectual and
collaborative architecture.

In parallel, a smaller responsibility-oriented stream emphasizes the risks
regarding ethical and sustainability-oriented implementation (Cotton et al., 2024),
human-centered and civic-oriented frameworks (Slimi & Villarejo-Carballido,
2023), accountability safeguards (Cotton et al.,, 2024), and ethical governance
guidance (Holmes et al., 2022; Ryan, 2025). However, only a limited subset of
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studies explicitly connects Al-enabled educational environments to broader
societal concerns such as inclusion and non-violence (Okulich-Kazarin et al.,
2024a).

From this perspective, the AI-USR intersection can be understood as a relevant
analytical domain for examining whether Al-enabled transformation in HE aligns
with institutional responsibility commitments relating to ethics, inclusion,
transparency, accountability, and sustainability. Within this framework, these
responsibility-oriented concerns inform the study’s analytical framing and
thematic interpretation strategy. In this context, bibliometric mapping is
methodologically suited to address this gap by reconstructing a field’s knowledge
structure and development through reproducible indicators and network
relationships (Singh et al., 2021; Zhu & Liu, 2020).

Using co-authorship networks, co-citation structures, and author-keyword co-
occurrence patterns, bibliometric mapping can assess the intellectual linkages and
collaboration dynamics within the literature (Hussain et al., 2025). Applied to the
AI-USR intersection, these techniques can help assess whether USR-related
themes and responsibility-oriented concerns, including ethical governance,
inclusion, transparency, accountability, and sustainability commitments, form
central thematic clusters or remain weakly connected to mainstream Al-in-HE
research while also mapping geographic concentration and collaboration
pathways. However, relying primarily on publication metadata, the analysis
captures thematic visibility and structural positioning within the literature rather
than the full conceptual depth developed within complete manuscripts.
Consequently, responsibility-related arguments embedded implicitly within full-
text discussions may remain partially underrepresented in the mapping results.

Accordingly, the study addressed four research questions:

RQ1. How has AI-USR research in HE evolved over time, and to what extent is
the field consolidating?

RQ2. Which geographical production and citation patterns characterize AI-USR
research in higher education?

RQ3. Which thematic structure emerges from author-keyword co-occurrence, and
how integrated are responsibility-oriented concerns within the broader AI-HE
knowledge structure?

RQ4. Which international collaboration structures and knowledge connectivity
patterns characterize AI-USR research in HE?

To answer these questions, this study mapped the evolution and structure of
AI-USR scholarship in HE and assessed the centrality of responsibility-oriented
concerns within the broader Al-in-HE knowledge base. Using bibliometric
mapping, the study provides a reproducible baseline for identifying research
communities, thematic concentrations, and dominant challenge orientation.

The remainder of this paper is organized as follows: Section 2 presents the

methodology, including data sources, search strategy, and analytical indicators;
Section 3 reports the results on publication trends, collaboration networks, and
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thematic structures; Section 4 discusses the findings, implications, and future
research directions; and Section 5 concludes the study.

2. Research Methodology

This study adopted a quantitative bibliometric overview and science-mapping
approach to map global evidence linking Al in HE to USR-related concerns,
consistent with bibliometrics guidelines (Singh et al., 2021; Zhu & Liu, 2020).
Bibliometrics is highly effective for assessing published documents to quantify
productivity, identify collaboration patterns, reconstruct thematic and intellectual
structures, and trace knowledge evolution. However, relying primarily on
publication metadata, this study captures thematic visibility and structural
positioning rather than the full conceptual depth developed within complete
manuscripts. Consequently, responsibility-related arguments embedded in
full-text discussions may remain partially underrepresented.

2.1 Data Collection and Screening

To ensure comprehensive coverage and thematic coherence, we followed
established bibliometric practices (e.g., Zhu & Liu, 2020) and applied a multi-stage
retrieval and filtering workflow, as summarized in Figure 1. Primary searches
were conducted in Scopus and Web of Science (WoS), two widely used databases
in bibliometric research due to their broad coverage of peer-reviewed literature
and citation indexing capacities (Singh et al., 2021; Zhu & Liu, 2020). To capture
the intersection between AI, USR-related concerns, and HE, three query blocks
were combined using the Boolean operator AND. The combined application of
these query blocks constituted the initial retrieval stage summarized in Figure 1.

It is worth noting that consistent with holistic conceptualizations of USR as an
umbrella framework integrating universities” ethical, social, and environmental
commitments (Latif, 2018), the search strategy combined (1) explicit USR
terminology, and (2) adjacent responsibility-oriented terms frequently used in Al-
in-HE scholarship, including sustainability, SDG ethical Al, and Al governance .
In addition, due to the conceptual proximity between CSR and USR, as discussed
in Section 1, responsibility-related issues in HE continues to be partially framed
through CSR terminology, thereby justifying the inclusion of “corporate social
responsibility in higher education” within the search strategy. Full search strings
and field specifications are reported in Table 1.

Table 1: Search query blocks and terms (Scopus: TITLE-ABS-KEY; WoS: Topic/TS)

Al

"Artificial intelligence" OR "AI" OR "machine learning" OR "deep learning" OR "neural
networks" OR "generative AI' OR "ChatGPT" OR "chatbots" OR "large language models"
OR "learning analytics" OR "educational AI" OR "intelligent tutoring systems"

Higher
education

"Higher education" OR wuniversit* OR 'tertiary education” OR '"post-secondary
education" OR "higher education institutions" OR "HEIs" OR "colleges and universities"
OR "academic institutions"

USR and terms
related to
responsibility
concerns

"university social responsibility"” OR "USR" OR "responsible university" OR "socially
responsible university" OR "corporate social responsibility in higher education" OR
"social responsibility in universities" OR "social responsibility efforts" OR "responsibility
initiatives" OR 'sustainability in higher education" OR '"education for sustainable
development" OR "higher education and SDGs" OR "sustainable universities" OR "SDG
4" OR "ethical AI" OR "AlI ethics" OR "responsible AI"' OR "AI governance"
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Searches were conducted on 30 October 2025 without imposing a start date and
covered all records indexed up to that date. The earliest publication identified in
the dataset dates from 2015. Accordingly, the analytical corpus spanned 2015-
2025 while also including a limited number of early-access items indexed by the
databases at the time of extraction (Table 2). The inclusion of forthcoming works
provided a more accurate representation of the current momentum and rapidly
evolving nature of Al-related scholarly activity in HE. Identical eligibility criteria
were applied across both databases, restricting records to English-language, peer-
reviewed journal articles and review papers, including early-access documents.

To balance breadth and conceptual coherence, database-level refinements relied
on broad education- and social science-relevant indexing categories. In Scopus,
the analysis was limited to four Scopus subject areas: Social Sciences, Computer
Science, Business, Management and Accounting, and Decision Sciences. In WoS,
the corpus was refined using five research areas: Education and Educational
Research, Computer Science, Business Economics, Social Sciences Other Topics,
and Information Science Library Science.

2.2 Data Merging and Final Corpus

Records exported in BibTeX format (Scopus) and plain text format (WoS) were
converted and merged using the Bibliometrix package in R (Aria & Cuccurullo,
2017). Duplicate and incomplete records identified through DOI and
title-matching procedures implemented within the Bibliometrix workflow in
RStudio were removed.

2.3 Analytical Tools and Techniques

Bibliometric analyses were conducted using the Bibliometrix R-package (Aria &
Cuccurullo, 2017) and its graphical interface Biblioshiny in R (version 4.2.2),
complemented by VOSviewer (version 1.6.18) to generate overlay visualizations
of the keyword co-occurrence network in order to improve the graphical
readability of thematic structures. Descriptive performance indicators were used
to quantify productivity and influence across authors, sources, institutions, and
countries, while science-mapping techniques were applied to reconstruct
relational structures that may not be captured through publication or citation
counts alone (Aria & Cuccurullo, 2017; Cobo et al., 2011). Specifically, conceptual
structure, intellectual base, and collaboration structure were analyzed through
keyword co-occurrence, co-citation and co-authorship, respectively.
Author-supplied keywords were retained to ensure close alignment with authors’
intended conceptual framing (Hussain et al., 2025).

Prior to analysis, keyword cleaning and standardization procedures were
performed using a thesaurus file and a stopword list to merge spelling variants,
abbreviations, singular/plural forms, and semantically equivalent expressions,
thereby improving conceptual coherence and reducing noise within the
co-occurrence network. Following recommendations in the bibliometric
literature, including those of Hussain et al. (2025), co-occurrence and co-citation
analyses were performed using full counting, and a minimum occurrence
threshold of five was applied in the co-occurrence and co-citation analyses to
retain meaningful conceptual relationships while avoiding excessive network
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fragmentation. Together, these procedures provided a reproducible mapping of
publication trends, collaboration patterns, knowledge bases, and thematic clusters
characterizing AI-USR research in HE.

P
Data selection, filtering, and cleaning workflow ]
<
= Records identified with the Records after applying database
£ combined query blocks and limits
S no restricted data = 1018: »| -Scopus (n=316)
= -WoS (n=167)
> -From Scopus (n=677)
=] -From WoS (n=341)
— v
)
Records merged across »| Duplicates removed (n=143)
%D databases (n=483)
g v
O Records after deduplication Removed for incomplete entries
(n=340) (n=10)
'
2 Records included in final
,_..; n analysis (n=330)
[

Figure 1: Data selection, filtering, and screening workflow
Adapted from Page et al. (2021)

3. Data Analysis and Findings

3.1 Temporal Evolution and Field Consolidation of AI-USR Research in HE
3.1.1 Descriptive Overview of the Corpus

Table 2 provides an overview of the publication dynamics and structural features
of research connecting Al in HE and USR-related concerns. The dataset comprises
330 documents published between 2015 and 2025 across 208 sources, indicating a
dispersed publication landscape rather than concentration within a limited set of
specialized journals. The annual growth rate (10.5%) indicates an increasing
scholarly attention to the field, while the low document average age (0.658 years)
and the presence of 26 early-access items highlight the strong recency of this
literature stream. Citation levels remain relatively modest (8.03 citations per
document), which is consistent with an emerging and partially consolidated
research field.

Authorship indicators report 1,092 authors, an average of 3.37 co-authors per
document, and 13.94% international co-authorship, pointing to moderate yet
progressively internationalized collaboration patterns. Finally, the corpus draws
on 10,227 references and is characterized by 1,062 author’s keywords and 615
Keywords Plus, reflecting the multidisciplinary configuration of the knowledge
base underpinning AI-USR research in HE.
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Table 2: Main bibliometric information of the dataset

Timespan 2015- Authors' 1,062 | Authors of | 62
2025 keywords single-authored

docs

Sources 208 Keywords Plus 615 | Single-authored | 63
docs

Documents 330 Article 304 | Co-authors per | 3.37
document

Annual Growth | 10.5 Article (early | 22 International co- | 13.94

Rate % access) authorships %

Document Average | 0.658 Review (early | 3

Age access)

Average citations | 8.03 Editorial material | 1

per document (early access)

References 10,227 | Authors 1,092

Source: Biblioshiny

3.1.2 Annual Scientific Production

Figure 2 illustrates the temporal evolution of AI-USR research in HE over the
period 2015-2025. Publication activity remained very limited between 2015 and
2016, with no indexed output identified from 2017 to 2019, indicating sporadic
scholarly attention and an early developmental stage rather than an established
research stream. A gradual increase in publication output is observed from 2020
onwards, with a more pronounced growth trajectory emerging in 2023.
Publication activity continued to increase markedly in 2024 and reached its
highest level in 2025. However, data for 2025 should be treated as provisional, as
the year was still ongoing at the time of data extraction.

Overall, the temporal trajectory depicted in Figure 2 indicates that research
connecting Al in HE with USR-related concerns constitutes a recent and growing
area of scholarly activity, with publication growth becoming more pronounced
during the last three years of the observation period.

250
207

200

150

Articles

100 8

50 23
1 2 0 0 0 5 5 7

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
year

Source: Biblioshiny

Figure 2: Annual scientific production on AI-USR research in higher education
(2015-2025)
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3.1.3 Core Contributing Journals

Table 3 reports the journals belonging to Bradford’s Law Zone 1 together with
their publication frequency and local h-index values. This core zone comprises 22
documents distributed across the most productive and locally influential sources
within the dataset. Among them, Sustainability emerges as the leading source in
terms of both publication output (14 documents) and local influence (local
h-index = 8).

More broadly, Zone 1 includes journals focusing on ethics, sustainability,
governance, and educational technology, highlighting the multidisciplinary
configuration of the AI-USR publication landscape in HE.

Table 3: Core journals (Bradford’s Zone 1) for AI-USR research with document counts
and local h-index

‘RankHSource Title HFreq.HCum Freq. Hh—index‘
1 |lSustainability 14 |14 8 |
‘2 HEducation Sciences H7 H21 H3 ‘
‘3 HFrontiers in Education H6 H27 Hl ‘
4 International Journal of Sustainability in Higher|6 33 3
Education
|5 H]ournal of Academic Ethics H6 H39 HZ ‘
6 ||AI & Society [ [ |
‘7 HEducation and Information Technologies HS H49 H4 ‘
|8 HForum for Linguistic Studies HS H54 Hl ‘
‘9 HComputers and Education: Artificial Intelligence H4 H58 HS ‘
10  |International Journal of Educational Technology in|4 62 3
Higher Education
‘11 HInternational Journal of Human-Computer Interaction H4 H66 H3 ‘
‘12 HInternational Journal of Interactive Mobile Technologies H4 H70 HZ ‘
‘13 H]ournal of Academic Librarianship H4 H74 HZ ‘
‘14 HOpen Praxis H4 H78 HZ ‘
‘15 HApplied Sciences (Switzerland) H3 H81 Hl ‘
‘16 HBusiness Horizons H3 H84 H3 ‘
‘17 HEnvironment and Social Psychology HS H87 Hl ‘
‘18 HEuropean Journal of Education H3 H90 Hl ‘
19 |[IBEE Access B |os 2 |
‘20 HInteractive Learning Environments H3 H% Hl ‘
21  |[International Journal of Artificial Intelligence in|3 99 2
Education
‘22 HInternational Journal of Educational Management H3 H102 HZ ‘

Source: Compiled by the authors from Biblioshiny
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3.1.4 Journals’ Production Over Time

Figure 3 presents the temporal production trajectories of the leading journals
contributing to AI-USR research in HE. It indicates that publication activity
remained limited between 2016 and 2019, during which time the International
Journal of Sustainability in Higher Education appears as the only source maintaining
a limited but regular level of publication, with approximately one publication per
year. From 2020 onwards, publication activity increased modestly, driven
primarily by Sustainability.

The most pronounced increase occurred during 2024-2025 when publication
output rose concurrently across several leading journals, including Sustainability,
Education Sciences, Frontiers in Education, and the International Journal of
Sustainability in Higher Education. This simultaneous growth across multiple
journals indicates increasing publication visibility of research relating to AI-USR
and suggests the progressive integration of ethical-, sustainability-, pedagogical-,
and governance-oriented concerns within the evolving Al-in-HE literature.

15

10

0 —
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

e SUSTAINABILITY

e EDUCATION SCIENCES

e FRONTIERS IN EDUCATION

e INTERNATIONAL JOURNAL OF SUSTAINABILITY IN HIGHER EDUCATION
e JOURNAL OF ACADEMIC ETHICS

e A| & SOCIETY

@ EDUCATION AND INFORMATION TECHNOLOGIES

e FORUM FOR LINGUISTIC STUDIES

e COMPUTERS AND EDUCATION: ARTIFICIAL INTELLIGENCE

Source: Biblioshiny

Figure 3: Annual production of the top journals” publications on AI-USR research in
higher education (2015-2025)

3.1.5 Highest Contributing Authors

Table 4 reports the leading contributors to AI-USR research in HE ranked by
h-index, total citations, local citations (LCs) —defined as citations received within
the analyzed dataset—and number of publications over the period 2015-2025.
Overall, author-level impact remained limited, with the highest observed h-index
reaching 2 and shared by a small group of contributors with limited cumulative
output comprising Abbas, Artyukhov, Artyukhova, Bozkurt, Okulich-Kazarin, and
Skowron, thus suggesting the absence of established leaders.
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Furthermore, among these leading contributors, Abbass and Assad were the
earliest to publish on the topic, beginning in 2023, whereas the remaining authors
entered the field primarily in 2024 (Figure 4). This pattern highlights the limited
presence of long-established specialists and the predominance of recent entrants.
Notably, Artyukhov, Artyukhova, Okulich-Kazarin, and Skowron each contributed
three publications in 2024 and Alyami, Chowdhury, and Sozen reached their highest
publication output in 2025 with two publications each.

Lotka’s Law, derived from Biblioshiny, further supports the fragmented
authorship structure of AI-USR research; 98.6% of authors (1,078) contributed a
single document, while only 0.8% of authors (9) published two documents and
0.5% of authors (5) published three documents. Taken together, these indicators
characterize AI-USR research in HE as a recent and only partially consolidated
research field in which scholarly influence remains dispersed across a relatively
small number of emerging contributors.

Table 4: Top authors in AI-USR research in higher education based on h-index and
publication metrics (2015-2025)

Author h-index Total Total Number of | Publication Local

citations | citations | publications Year-Start citation
per year

Abbas Asad 2 45 17 2 2023 -

Artyukhov 2 34 17 3 2024 5

Artem

Artyukhova 2 34 17 3 2024 5

Nadiia

Bozkurt Aras 2 14 17 3 2024 3

Okulich- 2 34 6 3 2024 5

Kazarin

Valery

Skowron 2 34 3 3 2024 5

Lukasz

Abbas Sagheer | 1 1 0 1 2025 -

Abdalla 1 19 1 1 2024 -

Etienne

Cardoso

Abdelmagid 1 1 0 1 2025 -

Ahmed Sadek

Abdulmajid 1 6 0 1 2024 -

Benjamar

Abidi Syed 1 8 8 1 2020 -

Muhammad

Raza

Abu Eideh 1 1 13,667 1 2025 -

Belal

Abulibdeh 1 190 4 2 2024 5

Ammar

Abulibdeh 1 189 1 1 2024 5

Rawan

Acaba 1 4 9,5 1 2025 -

Alexandra
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Authors' Production over Time

ARTYUKHOV, ARTEM -
ARTYUKHOVA, NADIA -
BOZKURT, ARAS -

OKULICH-KAZARIN, VALERY -
N Articles

SKOWRON, LUKASZ - ) . 10
15
ABBAS, ASAD (55759680500) - :
20
ABULIBDEH, AMMAR - L} - . 25
"
5} [
L
£ ALYAMI NAJI (53407037100]
<
CHARBAN, YOUMEN - : TC per Year
0
CHOWDHURY, MOZAFFAR A - .o
KHLAF, ZUHEIR .- row
Vs
MICHALAK, RUSSELL 5. (57201128981)-
SOZON, MD -
WOLOWIEG, TOMASZ - ~

(%)
ABBAS, SAGHEER (57202633182 - !

2023
2025

Year

Source: Biblioshiny
Figure 4: Author’s production over time (2023-2025)

3.1.6 Top-Cited Publications

Publication influence was assessed using two complementary perspectives:
Global citations (GCs) capture visibility across the broader scholarly ecosystem,
whereas LCs—defined as citations received within the analyzed dataset—help
identify contributions that shape the field’s emerging knowledge base. The most
influential publications together with their first authors, publication years, and
publication journals are reported in figures 5 and 6. Global citation analysis
(Figure 5) shows that citation influence is concentrated within a limited number
of contributions. In particular, the document by Abulibdeh et al. (2024) records
the highest global visibility with 189 GCs and also ranks as the second-most
locally cited publication with 5 LCs, suggesting influence both beyond and within
the AI-USR research community.

By contrast, local citation analysis (Figure 6) yields a partially different
configuration of influential publications: Slimi and Villarejo-Carballido (2023)
emerges as the most locally influential publication within the AI-USR corpus with
6 LCs while ranking 11th in global citations with 48 GCs. Overall, this divergence
between global visibility and within-field influence is consistent with an emerging
research area in which some publications contribute to the field’s internal
knowledge structure before achieving wider visibility across adjacent scholarly
domains.
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Most Global Cited Documents

ABULIBDEH A, 2024, J CLEAN PROD @

HOWELL , 2021, J CLEAN PROD @

WANG , 2025, INT J HUM-COMPUT INTERACT @

CORREA , 2023, PATTERNS @

SARTORIL, 2023, Al S0OC @

Documents

VIEGAS 2016, J CLEAN PROD @

ZHU , 2025, INT J HUM-COMPUT INTERACT @

SHEMKOYA , 2023, SUSTAINABILITY @

ZEMBYLAS M, 2023, LEARN MEDIA TECHNOL 7] Q
o |
)

INAM B, 2023, INT J STEM EDUC

0 50 100 130
Global Citations

Source: Biblioshiny

Figure 5: Most globally cited documents in AI-USR research in higher education

Mast Local Cited Documents

SLIMIZ, 2023, TEMJ

ABULIEDEH A, 2024, J CLEAN PROD °
M MASEAAD A, 2024 SYETEMS BAGF o

BOZKURT A. 2024, OPEN PRAX 9

OKULICH-KAZARIN W, 2024, SUSTAINARILITY-RASEL-a-b e

Documents

TANVEER M, 2020, SUSTAINABILITY-BASEL

MICHALAK R, 2023, .J LIBR ADM

OKULCH-KAZARIN V, 2074 SUSTAINARILITY-RASF

AIRAJ M, 2024, EDUC INF TECHNOL

HOSSAIN Z, 2025, J LIBR INF 5C1

Local Citations

Source: Biblioshiny

Figure 6: Most locally cited documents in AI-USR research in higher education

3.2 Geographic Production and Citation Patterns in AI-USR Research

3.2.1 Most Productive Countries

Analysis of scientific production (Table 5) and citation visibility (Table 6) shows
that research connecting Al to USR-related concerns spans both developed and
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emerging economies, suggesting that AI-USR represents a globally distributed
area of scholarly activity across diverse educational systems.

Among developed economies, the USA and China lead in both publication output
and total citations, indicating high productivity and visibility within the mapped
corpus. The United Kingdom and Australia also appear among the most
productive and most cited countries, consistent with their relatively high
publication volume. Among emerging economies, Saudi Arabia records the
highest publication output, whereas Qatar exhibits the highest citation visibility
relative to volume. Similarly, Brazil records comparatively high citation visibility
despite a limited number of publications.

Overall, five of the most productive countries - USA, China, United Kingdom,
Australia, and Saudi Arabia - also rank among the most cited countries, which is
consistent with their publication volume (tables 5 and 6). However, some highly
productive countries (e.g., Spain, 29 documents) do not appear among the
top-cited countries, whereas lower-volume countries such as Italy and South
Korea, with five publications each, exhibit comparatively high
citations-per-document ratio.

Taken together, these patterns indicate that production output and citation
visibility are not fully aligned at the country level and, therefore, should be
interpreted jointly when assessing the geographical structure of AI-USR research
in HE.

Table 5: Scientific production of top ten countries

Ranking Country Document
1 USA 78
2 China 53
3 United Kingdom 32
4 Spain 29
5 Australia 21
5 Saudi Arabia 21
6 India 18
7 Canada 16
8 Ireland 15
9 Poland 13
9 South Africa 13

10 Jordan 11

Source: Biblioshiny

Table 6: Top ten cited countries

Ranking Country Citation Document Citation per document
1 USA 319 78 4.08
2 China 302 53 5.69
3 Brazil 213 7 30.42
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Ranking Country Citation Document Citation per document

4 Qatar 194 7 27.7

5 Saudi Arabia 146 21 6.95

6 United 134 32 418
Kingdom
Italy 104 5 20.8

8 Mexico 72 9 8

9 Australia 70 21 3.33

10 South Korea 69 5 13 .8

Source: Biblioshiny

3.2.2 Institutional Productivity

Analysis at the institutional level (Table 7) shows that leading affiliations originate
from a geographically diverse set of countries, including the United Arab
Emirates, Saudi Arabia, Spain, South Africa, and China. This distribution reflects
broad institutional participation in AI-USR research across multiple geographical
regions and HE systems. Among the most productive affiliations, the College of
Medicine and Health Sciences at the United Arab Emirates University records the
highest publication output (14 documents), followed by Imam Abdulrahman bin
Faisal University (13 documents) and the University of Valencia (12 documents).
Several institutions from emerging economies, including Qatar University,
Universidade Federal do Rio Grande do Sul, and Universitas Muhammadiyah
Surakarta, also appear among the leading contributors.

This convergence between the most productive countries (Section 3.2.1) and
leading affiliations suggests that universities play an important role in the
production of AI-USR research across regions, including the Middle East,
Southern Europe, Latin America, Asia, and Africa. It also reflects a geographically
distributed pattern of institutional participation within the emerging AI-USR
research field. Table 8 further indicates that institutional publication activity
remained limited before 2022 but increased markedly during 2023-2025,
consistent with the broader temporal growth pattern observed in Figure 2. In
particular, institutions such as Imam Abdulrahman bin Faisal University, the
University of South Africa, and United Arab Emirates University exhibited
marked increases in publication output during the final years of the observation
period.

http:/ /ijlter.org/index.php/ijlter



Table 7: Top contributing affiliations

851

Ranking Affiliation Articles % of Country
corpus
1 College of Medicine and Health 14 4.24% United Arab
Sciences United Arab Emirates Emirates
University
2 Imam Abdulrahman bin Faisal 13 3.94% Saudi Arabia
University
3 University of Valencia 12 3.64 % Spain
4 Universidade Federal do Rio 10 3.03 % Brazil
Grande do Sul
5 University of South Africa 9 2.73 % South Africa
6 Qatar University 7 212 % Qatar
6 Universitas Muhammadiyah 7 212 % Indonesia
Surakarta
7 An Najah National University 6 1.82 % Palestine
7 Cebu Normal University 6 1.82 % Philippines
7 East China Normal University 6 1.82 % China
7 Hangzhou Normal University 6 1.82% China
7 La Trobe University 6 1.82 % Australia
7 Universidad César Vallejo 6 1.82 % Peru
7 Universitas Islam Negeri Sultan 6 1.82 % Indonesia
Maulana Hasanuddin Banten
7 University College London (UCL) 6 1.82 % United
Kingdom
7 University of London 6 1.82 % United
Kingdom
7 University of Limerick 6 1.82 % Ireland

Source: Biblioshiny

Table 8: Temporal distribution of affiliation production in AI-USR research
in higher education (2015-2025)

2015 2016 2020 2021 2022 2023 2024 2025

University

of Valencia 0

Imam Abdulrahman bin Faisal 0

University

Universidade Federal do Rio Grande 0

do Sul
University

College of
Sciences U
University

of South Africa

Medicine and Health
nited Arab Emirates

o O

0
0

0
0

10
0

10 10
0 9
0 10

11 12
9 13
10 10
9
0 14

Source: Compiled by authors from Biblioshiny

3.3 Thematic Structure and Integration of Responsibility Concerns

3.3.1 Analysis of Occurrence of Keywords

The analysis of the occurrence of the authors” keywords (Table 9) shows that the
conceptual structure of the corpus is centered around "ai in higher education" and
"higher education" as the primary hubs, indicating that scholars frame the field
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through higher-education-oriented perspectives. However, responsibility-related
vocabulary remains peripheral within the author-keyword structure; among the
top-ten most frequent keywords, only four are directly associated with USR-
related concerns ("ethical ai", "sustainable development", "institutional governance",
and "education for sustainability"), and each appears far less frequently than "ai in
higher education" and "higher education".

Table 9: Occurrence of authors’ keywords

Authors” keywords Occurrence Betweenness
Ai in higher education 330 273.218
Higher education 152 26.653
Ethical ai 127 65.143
At literacy 46 2.238
Sustainable development 46 0.031
Ai acceptance 37 0
Curriculum design 31 0.535
Academic integrity 23 0.145
Institutional governance 21 0.02
Education for sustainability 17 0
Educational technology 17 0.017
Human-centered artificial 13 0
Intelligence

Ai governance 11 0
Student engagement 11 0
Responsible ai 10 0
Privacy 8 0

Source: Biblioshiny

Notably, "ethical ai" combines the highest frequency and betweenness centrality
among responsibility-related keywords. Betweenness centrality reflects the extent
to which a node functions as a bridge within network structures, indicating here
that "ethical ai" plays a connecting role between governance-oriented concerns and
the dominant Al adoption discourse. This pattern suggests that the corpus is
organized not only around technical adoption themes but also around ethics- and
accountability-oriented concerns (Airaj, 2024; Slimi & Villarejo-Carballido, 2023;
Swist et al., 2024; Vallespir-Adillon et al., 2025).

Other frequent terms such as "ai literacy", "ai acceptance", and "curriculum design"
indicate implementation- and capability-oriented themes related to Al integration
in HE. In contrast, sustainability-related keywords, including "sustainable
development" and "education for sustainability", show relatively low betweenness
centrality, signaling that sustainability functions more as a visible framing theme
rather than a central integrating dimension within the network (Cotton et al., 2024;
Leal et al., 2022).

Lower-frequency yet conceptually relevant keywords such as "human-centered
artificial intelligence" and "responsible ai" further signal the presence of a
responsibility-oriented discourse around user-centricity and accountability
(Floridi et al., 2018; Jobin et al., 2019), even if these terms do not act as structural
bridges in the current network.
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3.3.2 Analysis of Co-Occurrence of Keywords

Figure 7 complements Table 9 by identifying the network positions of the most
frequent authors’ keywords and the main thematic areas they structure within the
AI-USR corpus. In Figure 7, node size reflects keyword frequency, link thickness
indicates co-occurrence strength, colors represent thematic clusters, and spatial
proximity indicates stronger thematic association.
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Source: Biblioshiny (Louvain layout)

Figure 7: Authors’ keyword co-occurrence network

Figure 7 confirms the hub dominance of "ai in higher education" and "higher

education" and shows three connected clusters. The red cluster groups

pedagogical and operational terms, including "assessment", "academic integrity",

"plagiarism", "academic writing", "educational technology", and "curriculum design".

The green cluster aggregates capability- and adoption-related terms such as "ai
n.n n-n n.n

literacy", "information literacy", "prompt engineering", "ai acceptance", and "academic
libraries".

The blue cluster integrates governance- and responsibility-oriented terms,
including ‘"ethical ai", "responsible ai", "privacy", "equity", and '"institutional
governance", with ‘"ethical ai" acting as an important connector between
governance vocabulary and the central adoption discourse. Several
responsibility-related themes (e.g., '"sustainable development", ‘education for
sustainability", and "responsible ai") are more peripheral — present but less centrally
integrated across the network —consistent with their low or zero betweenness
centrality reported in Table 10.

Overall, Table 9 and Figure 7 indicate that research in the field is organized
around a core adoption discourse, with responsibility-related themes clustered
into three connected layers: (1) academic processes (i.e., "curriculum design",
"assessment", and "academic integrity"), (2) enabling capabilities (i.e., "ai literacy"),
and (3) institutional safeguards (i.e., "institutional governance", "privacy", and
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"equity"). Importantly, governance-related terms remain connected to the core
network but appear less central than adoption- and pedagogical-related
keywords. This suggests that responsibility is currently more visible as an
attached governance substream than as the organizing center.

3.3.3 Overlay Visualization of Co-Occurrence of Keywords

The overlay visualization (Figure 8)indicates that capability- and
adoption-related keywords and several pedagogical and operational terms (e.g.,
"ai literacy", "ai acceptance", "prompt engineering", and '"academic integrity")
intensified in 2024-2025, while sustainability-oriented terms (i.e., "sustainable
development" and ‘education for sustainability") and several governance- and
responsibility-oriented terms (e.g., "privacy" and ‘institutional governance")
appeared earlier. This pattern indicates a temporal shift from sustainability- and
governance-oriented vocabulary toward adoption- and capability-related themes

during the most recent publication period.

al acceptance
industry 4.0

education forgustainability

ai literacy
suslainat)lq‘rvelopment

R S prompt engineering
student engagement curriculign design

plagiarism

human-centered artificial inte

ai in higher education

privacy N

assessment

bias

higher education

: academic integrity
ethical ai

Institutionaligovernance

responsible ai
adaptivelearning

ai governance

,“ VOSviewer -

T
20235 2024.0 20245 2025.0

Figure 8: Overlay visualization of keyword co-occurrence based on average
publication year

Taken together, Figure 7, Figure 8, and Table 9 indicate that the AI-USR
knowledge structure is increasingly organized around capability development,
pedagogical adaptation (e.g., curricular redesign), and Al adoption themes, while
governance- and sustainability-related concerns remain present but
comparatively less central within the evolving keyword network.
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3.4 International Collaboration Network and Knowledge Connectivity Patterns
3.4.1 Countries of Corresponding Authors

The analysis of the corresponding authors” countries (Table 10) reveals marked
cross-national variation in terms of single country publications (SCPs) and
multiple country publications (MCPs). The strong prevalence of SCP indicates
that research linking AI, HE, and USR remains largely organized around
single-country collaboration, which reflects the predominance of nationally
concentrated research activity within the current dataset. Nevertheless,
international collaboration patterns remain comparatively limited but are
gradually emerging, with countries such as China (6 MCPs), Spain, Australia, and
Canada (3 MCPs each) showing comparatively higher levels of international
collaboration that can support the circulation of AI-USR framings across systems.

Table 10: Countries of top corresponding authors

Ranking Country Articles Single Country Multiple Country
Publications (SCPs) Publications (MCPs)
1 USA 36 35 1
2 China 27 21 6
3 United Kingdom 14 13 1
4 India 13 12 1
5 Saudi Arabia 12 10 2
6 Australia 11 8 3
7 Spain 9 6 3
8 Canada 8 5 3
8 Turkey 8 8 0
9 Indonesia 7 7 0
9 Philippines 7 6 1
9 South Africa 7 7 0
10 Jordan 6 6 0

Source: Biblioshiny

3.4.2 Authors’ Collaboration Network

The co-authorship network (Figure 9) indicates a highly fragmented collaboration
structure in AI-USR research, characterized by multiple disconnected clusters and
small, self-contained author groups. This configuration indicates that research
linking AI in HE to USR concerns is primarily organized around small
knowledge-exchange teams rather than around a highly integrated scholarly
network.

Consistent with this pattern, no authors’” brokerage positions are observed
(betweenness centrality = 0 for all nodes), suggesting the absence of
boundary-spanning authors capable of connecting otherwise separated
communities. Overall, AI-USR knowledge production appears to evolve through
parallel micro-communities with limited cross-group integration. For example,
the collaboration patterns around Okulich-Kazarin et al. (2024) and Okulich-
Kazarin et al., 2024a; 2024b) illustrate recurring co-authorship across multiple
publications, reinforcing the relatively localized structure of collaboration in this
research field.
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Figure 9: Authors’ collaborations

3.4.3 Countries” Collaboration Network

Figure 10 presents the network mapping of countries based on co-authorship. The
network structure indicates strong connectivity among the USA, China, United
Kingdom, Saudi Arabia, Spain, and Australia, whose positions indicate
comparatively high levels of international co-authorship and network
connectivity. Spain appears particularly significant with the highest betweenness
centrality (162.078). More than simply collaborating within one bloc, Spain
connects otherwise weakly linked collaboration groups, indicating a bridging
position within the collaboration network.

By contrast, the Middle East component comprising Qatar, Oman, and Jordan
appears relatively peripheral and largely regionally bounded rather than being
fully integrated into the main collaboration network. This configuration indicates
that research linking Al in HE to USR concerns is increasingly international, yet
the collaboration structure remains asymmetrically integrated across regions.
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saudi arabia

Source: Biblioshiny

Figure 10: Countries’ collaboration on AI-USR research

The country collaboration map (Figure 11) adds a spatial representation of
country pairs connected by at least one co-authored publication. In conjunction
with the network metrics (Figure 10), Figure 11 shows a core collaboration
geography organized around repeated links connecting North America, Europe,
and the Asia-Pacific (illustrated by the brown lines).

At the same time, the persistence of regional pockets such as the Eastern Europe
cluster (e.g., Poland-Ukraine-Slovakia-Slovenia), and South/Southeast Asia
patterns (e.g., Bangladesh-Pakistan; Malaysia-related ties) shows that the global
collaboration system is asymmetrically integrated. Following Aria and
Cuccurullo (2017) and Hussain et al. (2025), this pattern is consistent with an
emerging interdisciplinary domain in which collaboration remains partly project-
based and characterized by uneven levels of international integration across
regions.
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Figure 11: Map of collaborating countries

3.4.4 Institutions” Collaboration Network

Complementing the country-level results (figures 10 and 11), Figure 12 examines
the institutional layer of AI-USR research by mapping the institutional
co-authorship network using Biblioshiny. The network reveals two relatively
dense international clusters (green and blue) and several small and weakly
connected groups, indicating that institutional collaboration is concentrated in a
limited set of partnerships rather than distributed across the field. Within the
green core, London-based institutions (University of London, UCL, King’s
College London) collaborate with transregional partners (e.g., Chinese University
of Hong Kong and East China Normal University), suggesting a relatively
cohesive collaboration structure with repeated collaboration links across multiple

institutions.
9\ ® - o

(Y ©
Q qatar uH%grsity

imam abdulrahman !in faisal University

Source: Biblioshiny
Figure 12: Institutions’ contributions

Within the blue cluster, the Qatar-centered component shows strong internal
cohesion but remains weakly connected to other clusters, reinforcing the country
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network findings (Figure 10) that collaboration in AI-USR remains unevenly
integrated across regions.

When Figure 12 is considered together with Table 10, the comparison provides
assuredness and clarity that the leading institutions in the network (Figure 12) are
largely located in the same countries that show the highest visibility in
corresponding-author statistics (Table 10). This convergence strengthens the
identification of the main countries and institutions structuring AI-USR research
while also suggesting that cross-national collaboration is enacted through a
limited number of organizational gateways rather than a fully consolidated
institutional community.

4. Discussion

4.1 RQ1. How has AI-USR research in HE evolved over time, and to what extent
is the field consolidating?

Based on 330 documents (2015-2025) retrieved from Scopus and WoS and using
reproducible performance and science-mapping indicators, the study examined
how research linking Al in HE and USR concerns is structured and evolving. This
bibliometric analysis positions the AI-USR intersection as an emerging research
front rather than a stabilized stream. Publication activity was sparse before 2020,
becoming more regular thereafter, and accelerating sharply in 2024-2025. This
trajectory may reflect the increasing number of international recommendations
and governance frameworks addressing responsible Al use in education,
including UNESCO’s 2023 guidance on generative Al in education and the
European Union Artificial Intelligence Act (2024).

The earliest indexed record (Winter et al., 2015) positions universities as sites for
sustainability-oriented transformation when learning processes are grounded in
critical reflection and rational discourse. Building on this baseline, Al in HE is
discussed as compatible with USR concerns when it strengthens reflective
learning and institutional accountability rather than technical proficiency alone
(e.g., Hussain et al., 2025; O’Dea et al., 2026; Okulich-Kazarin et al., 2024b; Picasso
et al., 2024; Swist et al., 2024; Tanveer et al., 2020). Yet, responsibility is more often
attached as safeguards or contextual qualifiers than as the primary basis for
theorizing Al's institutional social role.

Taken together, these findings suggest that the AI-USR field in HE is evolving
through a gradual consolidation process in which Al adoption concerns are
becoming increasingly institutionalized, while responsibility-related dimensions
remain more weakly integrated within the dominant conceptual structure of the
field.

4.2 RQ2. Which geographical production and citation patterns characterize
AI-USR research in higher education?

Geographically, production and citation patterns depict a multipolar but
nationally anchored research space. Output is concentrated in a small set of
advanced economies in North America, Europe, and East Asia (Table 5), while
several Global South countries —India, Saudi Arabia, South Africa, and Jordan —
also appear among the most productive, suggesting an expanding geographical
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engagement with AI-USR research across diverse contexts (Almassaad et al., 2024;
Bozkurt, 2024; Ferhataj et al., 2025; Hussain et al., 2025). This North-South pattern
is further nuanced by impact (Table 6); while the USA and China lead in citations,
several highly cited contributions from Brazil, Qatar, Saudi Arabia, and Mexico
indicate that Southern settings can also contribute to the field’s international
visibility and thematic development (Hegazy et al., 2024).

These geographical concentration patterns may also be interpreted in view of the
broader national Al and digital policy environments developed in several leading
countries. Examples include China’s New Generation Artificial Intelligence
Development Plan (2017), the American Al Initiative (2020), Saudi Arabia’s
National Strategy for Data and AI (NSDAI), and Qatar’s digital and research
policy initiatives developed since the mid-2000s. Collectively, these policy
environments may contribute to the growing visibility of AI-USR-related research
through investments in digital transformation, governance capacity, and
Al-related research development.

4.3 RQ3. Which thematic structure emerges from author-keyword co-
occurrence, and how integrated are responsibility-oriented concerns within the
broader AI-HE knowledge structure? Regarding the conceptual and thematic
organization, keyword co-occurrence shows that responsibility framing is present
but unevenly integrated; ethics-related terms form the most connected pathway,
whereas governance and sustainability terms remain more peripheral and less
centrally connected, indicating the limited centrality of responsibility concerns as
organizing principles of the field.

Other recurrent terms such as “ai literacy”, “ai acceptance”, and “ curriculum design”
further point to the prominence of implementation- and capability-oriented
themes related to Al integration in HE. The rising salience of literacy- and
integrity-related terms further suggests that operational levers, including
capability development (Ng et al., 2025), curriculum adaptation (Holmes et al.,
2022), skills development, and assessment safeguards, are becoming the preferred
routes through which, responsibility is articulated in practice (Vallespir-Adillon
et al., 2025). Taken together, the thematic structure points to a consolidation
process in which adoption-oriented work advances faster than the
institutionalization of governance and sustainability concerns. This pattern
suggests that responsible Al in HE is currently being expressed more through
pedagogical and organizational responses than through fully integrated social
responsibility frameworks.

In this context, normative frameworks such as ethical and human-centered Al
principles appear to operate as reference standards whose institutional impact
depends on their translation into concrete educational and governance practices
(Floridi et al., 2018; Jobin et al., 2019). However, these patterns should be
interpreted as reflecting thematic visibility within keyword structures rather than
the full conceptual depth of responsibilities developed in the reviewed
publications.

http:/ /ijlter.org/index.php/ijlter



861

44 RQ4. Which international collaboration structures and knowledge
connectivity patterns characterize AI-USR research in HE?

The corpus reflects a multi-regional engagement with research linking Al in HE
with USR concerns, including notable Global South-Global North co-authored
contributions such as Okulich-Kazarin et al. (2024; 2024a; 2024b) and Slimi and
Villarejo-Carballido (2023). However, the strong prevalence of SCPs (Table 9)
indicates that AI-USR knowledge production remains largely nationally
organized within institutional and policy contexts that may vary across HE
systems. Cross-border collaboration appears to rely on a limited number of highly
connected countries, producing recurrent inter-regional ties connecting North
America, Europe, and the Asia-Pacific (Figure 11).

Taken together, these patterns suggest that highly connected systems may exert a
stronger influence on the visibility and circulation of AI-USR approaches and
practices across regions. As a result, agenda-setting processes and the diffusion of
‘best practices may become disproportionately shaped by a small number of
highly connected systems. These findings also indicate the potential value of more
inclusive North-South and South-South collaboration to support the
co-development of context-sensitive governance, integrity, and equity
frameworks for responsible Al in HE.

4.5 Theoretical Implications

This research contributes to literature in four ways. First, it provides a global
quantitative map of the emerging research stream on AI-USR research in HE.
Second, it shows that responsibility-oriented vocabulary remains peripheral
relative to operational and capability-oriented terms, indicating limited
integration between AI adoption and institutional responsibility commitment.
Third, the findings confirm the persistent disconnection between
technology-adoption and organizational-responsibility literature (Almassaad et
al., 2024) and suggest that dominant technology-adoption perspectives such as
TAM, TTF, and activity theory remain insufficient for theorizing
responsibility-aligned Al integration in HE (Picasso et al., 2024).

More specifically, the results indicate that current Al-in-HE research tends to
conceptualize responsibility primarily through implementation mechanisms such
as literacy, curriculum adaptation, integrity safeguards, and governance
responses rather than through fully integrated USR frameworks. This suggests
the need for stronger theoretical articulation between educational technology
adoption, institutional governance, and social responsibility perspectives. Finally,
the study establishes a reproducible bibliometric baseline for future qualitative
and mixed-method research investigating how Al adoption in HE may be aligned
with USR concerns and translated into context-sensitive governance and policy
practices.

4.6 Practical Implications

Three practical implications emerge from this bibliometric mapping for Al
integration as an educational technology aligned with USR in HE. First, the
relatively peripheral positioning of responsibility-related terms suggests that Al
adoption in HE may be advancing faster than institutions’ capacity to integrate
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accountability, integrity, inclusion, and privacy considerations systematically into
teaching, assessment, research, and management practices. Such findings
highlight the importance of embedding responsibility-oriented principles into
Al-related procurement, implementation, and evaluation processes within HEIs
(Hegazy et al., 2024) rather than treating them as secondary considerations or
reactive considerations.

Second, the prominence of literacy-, acceptance-, and integrity-related themes
indicates that socially responsible Al integration is increasingly operationalized
through pedagogical and organizational capabilities. This suggests that HEIs may
benefit from strengthening Al literacy initiatives, assessment redesign, staff
development, and institutional support structures that help students, faculty
members, and intermediary actors engage with Al critically, ethically, and
effectively (Nakrowi et al., 2025).

Third, the concentration of publications and collaboration networks within
high-resource contexts, particularly North America, Europe, and parts of East
Asia, highlights the importance of context-sensitive implementation strategies.
Institutions operating in resource-constrained environments may require Al
governance and educational technology approaches to be adapted to local
conditions, including infrastructure availability, digital readiness, and
affordability, rather than transferring models developed in better-resourced
systems (Tanveer et al., 2020).

4.7 Limitations and Future Research Directions

This study has several limitations that should be considered when interpreting
the findings. First, as a bibliometric mapping study, the analysis primarily
identifies patterns of productivity, citation impact, collaboration, and thematic
organization. Consequently, it does not directly evaluate how AI-USR alignment
is implemented or experienced in real-world HE settings. Future research should
complement these findings through qualitative, case-based or mixed-method
designs examining how responsibility-related principles are operationalized
within institutional practices, governance arrangements, and pedagogical
contexts.

Second, the corpus is limited to documents indexed in Scopus and WoS and to
English-language publications. As a result, relevant contributions published in
other databases, regional outlets, or non-English contexts may remain
underrepresented. In addition, the analysis relies heavily on metadata, especially
titles, abstracts, and authors' keywords, which capture thematic visibility rather
than the full conceptual depth of the reviewed publications.
Responsibility-related discussions may, therefore, be more substantively
developed within the body of articles than reflected in keyword co-occurrence
structures alone. Moreover, the study does not differentiate systematically
between publications explicitly framed around USR concepts and those
addressing responsibility-related concerns indirectly through themes such as
ethics, integrity, inclusion, governance, or sustainability. Consequently, the
findings should be interpreted as reflecting the visibility and labeling of
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responsibility-related themes within the bibliometric structure of the field rather
than a definitive measure of the actual depth or prevalence of
responsibility-oriented thinking across the reviewed literature.

Third, network interpretations are parameter-dependent on methodological
parameters such as thresholds, normalization techniques, and visualization
settings. Accordingly, the study prioritizes structural configurations such as
fragmentation, brokerage positions, and core-periphery patterns rather than
emphasizing exact network indicators values. Similarly, the country collaboration
map should be interpreted as a representation of country-pair connectivity above
the chosen threshold (minimum edge = 2) rather than as a direct measure of
collaboration intensity. Finally, future studies could extend database coverage,
incorporate text mining or full-text approaches, and test robustness of network
structures across alternative thresholds and normalizations. Additional
longitudinal and comparative studies may also help clarify how Al adoption,
governance, and responsibility frameworks evolve across different HE systems
and policy environments.

5. Conclusion

This bibliometric analysis maps a knowledge-structure gap in the educational
technology field of Al in HE. While Al adoption in HE is accelerating, research
explicitly connecting it to USR remains recent and only partially consolidated. The
330 documents indexed in Scopus and WoS between 2015 and 2025, position
responsibility-oriented themes at the network periphery relative to a dense core
organized around Al-in-HE adoption, learning, assessment, and
capability-oriented applications.

The mapped evidence indicates that responsible Al in HE is currently expressed
less through fully integrated social responsibility frameworks than through
operational and institutional concerns related to academic integrity, Al literacy,
privacy, governance, and sustainability. Therefore, the field does not lack
responsibility-oriented scholarship; rather, these concerns remain unevenly
integrated into the broader Al-in-HE knowledge structure.

Overall, the study provides an evidence-based and reproductible baseline for
understanding how responsibility is framed within the educational technology
literature on Al in HE. It also suggests that future research should strengthen the
links between pedagogical innovation, institutional governance, and HEIs’
broader social missions through more cross-disciplinary, internationally
inclusive, and context-sensitive work on responsible Al in teaching, assessment,
research, and management. Within this perspective, USR may be approached not
merely as a compliance add-on but as a broader framework for guiding more
human-centered and socially accountable AI integration in HE, thereby
supporting proactive institutional responses beyond trial-and-error Al
deployment.
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List of Abbreviations

Al Artificial intelligence

CSR: Corporate social responsibility
GCs: Global citations

HE: Higher education

HEIs: Higher education institutions
LCs: Local citations

MCPs: Multiple country publications
SCPs: Single country publications
UCL: University College London
USR: University social responsibility
WoS: Web of Science

Declarations
Funding: This research received no external funding.

Conlflict of interest: The authors declare that they have no conflict of interest.

Data Availability Statement: The merged dataset, cleaned bibliometric corpus,
and R-based analysis files used in this study are available from the corresponding
author upon request

Ethics Statement: Ethics approval was not required for this study because the
analysis relied exclusively on publicly available bibliographic metadata and did
not involve human participants or personal data.

Generative AI Disclosure: Generative Al tools were used for language
refinement and editorial assistance during manuscript preparation. All
conceptual development, methodological design, data collection, analysis,
interpretation, and final validation of the manuscript were conducted by the
authors.

6. 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:
Challenges, opportunities, and ethical dimensions. Journal of Cleaner Production,
437,140527. https:/ /doi.org/10.1016/j.jclepro.2023.140527

Airaj, M. (2024). Ethical artificial intelligence for teaching-learning in higher education.
Education and Information Technologies, 29(13), 17145-17167.
https://doi.org/10.1007 /s10639-024-12545-x

Almassaad, A., Alajlan, H., & Alebaikan, R. (2024). Student perceptions of generative
artificial intelligence: Investigating utilization, benefits, and challenges in higher
education. Systems, 12(10), 385. https:/ /doi.org/10.3390/systems12100385

Aria, M., & Cuccurullo, C. (2017). Bibliometrix: An R-tool for comprehensive science
mapping analysis. Journal of Informetrics, 11(4), 959-975.
https:/ /doi.org/10.1016/j.joi.2017.08.007

Binsawad, M. H. (2020). Corporate social responsibility in higher education: A PLS-SEM
neural network approach. IEEE Access, 8, 29125-29131.
https:/ /doi.org/10.1109/ ACCESS.2020.2972225

http:/ /ijlter.org/index.php/ijlter


https://doi.org/10.1016/j.jclepro.2023.140527
https://doi.org/10.1007/s10639-024-12545-x
https://doi.org/10.3390/systems12100385
https://doi.org/10.1016/j.joi.2017.08.007
https://doi.org/10.1109/ACCESS.2020.2972225

865

Bozkurt, A. (2024). Tell me your prompts and I will make them true: The alchemy of
prompt engineering and generative Al. Open Praxis, 16(2), 111-118.
https:/ /doi.org/10.55982/ openpraxis.16.2.661

Carroll, A. B. (1991). The pyramid of corporate social responsibility: Toward the moral
management of organizational stakeholders. Business Horizons, 34(4), 39-48.
https:/ /doi.org/10.1016/0007-6813(91)90005-G

Chan, C. K. Y. (2023). A comprehensive Al policy education framework for university
teaching and learning. International Journal of Educational Technology in Higher
Education, 20, Article 38. https://doi.org/10.1186/s41239-023-00408-3

Cobo, M. J., Lopez-Herrera, A. G., Herrera-Viedma, E., & Herrera, F. (2011). An approach
for detecting, quantifying, and visualizing the evolution of a research field: A
practical application to the Fuzzy Sets Theory field. Journal of Informetrics, 5(1),
146-166. https:/ /doi.org/10.1016/j.j0i.2010.10.002

Cotton, D. R. E., Cotton, P. A., & Shipway, ]J. R. (2024). Chatting and cheating: Ensuring
academic integrity in the era of ChatGPT. Innovations in Education and Teaching
International, 61(2), 228-239. https:/ /doi.org/10.1080/14703297.2023.2190148

Crompton, H., & Burke, D. (2023). Artificial intelligence in higher education: The state of
the field. International Journal of Educational Technology in Higher Education, 20,
Article 22. https://doi.org/10.1186/s41239-023-00392-8

European Union Artificial Intelligence Act (2024, July 12).
https:/ /www.ey.com/content/dam/ey-unified-site/ey-com/en-
gl/insights/ public-policy / documents/ ey-gl-eu-ai-act-07-2024.pdf

Ferhataj, A., Memaj, F., Sahatcija, R., Ora, A., & Koka, E. (2025). Ethical concerns in Al
development: Analyzing students” perspectives on robotics and society. Journal of
Information, Communication and Ethics in Society, 23(2), 165-187.
https://doi.org/10.1108 /JICES-08-2024-0111

Floridi, L., Cowls, J., Beltrametti, M., Chatila, R., Chazerand, P., Dignum, V., Luetge, C,,
Madelin, R, Pagallo, U., Rossi, F., Schafer, B., Valcke, P., & Vayena, E. (2018).
Al4People —an ethical framework for a good Al society: Opportunities, risks,
principles, and recommendations. Minds and Machines, 28, 689-707.
https:/ /doi.org/10.1007/511023-018-9482-5

Freeman, R. E. (1984). Strategic management: A stakeholder approach. Cambridge University
Press.

Friedman, M. (1970, September 13). The social responsibility of business is to increase its
profits. New York Times Magazine, pp. 122-126.

Hegazy, H. Z., Gaber, S. A., Alkhateeb, I. A., Alqatam, M. A., Almughyirah, 5. M,,
Mahgoub, Y. M., & Ali, H. A. (2024). Saudi postgraduate students™ ethical
commitment between awareness and application of artificial intelligence in
scientific writing. International Journal of Learning, Teaching and Educational
Research, 23(10), 583-598. https:/ /doi.org/10.26803 /ijlter.23.10.28

Holmes, W., Porayska-Pomsta, K., Holstein, K., Sutherland, E., Baker, T., Shum, S. B,,
Santos, O. C., Rodrigo, M. T., Cukurova, M., Bittencourt, I. I., & Koedinger, K. R.
(2022). Ethics of Al in education: Towards a community-wide framework.
International Journal of Artificial Intelligence in Education, 32(3), 504-526.
https:/ /doi.org/10.1007 /s40593-021-00239-1

Hu, B, Zhang, T., & Yan, S. (2020). How corporate social responsibility influences business
model innovation: The mediating role of organizational
legitimacy. Sustainability, 12(7), 2667. https:/ /doi.org/10.3390/su12072667

Hussain, N. A. S.,, Mohd Matore, M. E. E., & Hamzah, M. I. M. (2025). Performance
evaluation for educators in higher education from bibliometric analysis views.
International Journal of Learning, Teaching and Educational Research, 24(5), 283-303.
https:/ /doi.org/10.26803 /ijlter.24.5.15

http:/ /ijlter.org/index.php/ijlter


https://doi.org/10.55982/openpraxis.16.2.661
https://doi.org/10.1016/0007-6813(91)90005-G
https://doi.org/10.1186/s41239-023-00408-3
https://doi.org/10.1016/j.joi.2010.10.002
https://doi.org/10.1080/14703297.2023.2190148
https://doi.org/10.1186/s41239-023-00392-8
https://www.ey.com/content/dam/ey-unified-site/ey-com/en-gl/insights/public-policy/documents/ey-gl-eu-ai-act-07-2024.pdf
https://www.ey.com/content/dam/ey-unified-site/ey-com/en-gl/insights/public-policy/documents/ey-gl-eu-ai-act-07-2024.pdf
https://doi.org/10.1108/JICES-08-2024-0111
https://doi.org/10.1007/s11023-018-9482-5
https://doi.org/10.26803/ijlter.23.10.28
https://doi.org/10.1007/s40593-021-00239-1
https://doi.org/10.3390/su12072667
https://doi.org/10.26803/ijlter.24.5.15

866

Jobin, A., Ienca, M., & Vayena, E. (2019). The global landscape of Al ethics guidelines.
Nature Machine Intelligence, 1(9), 389-399. https://doi.org/10.1038/s42256-019-
0088-2

Kouatli, I. (2019). The contemporary definition of university social responsibility with
quantifiable sustainability. Social Responsibility Journal, 15(7), 888-909.
https:/ /doi.org/10.1108/SR]-10-2017-0210

Leal, F., Veloso, B., Pereira, C. S., Moreira, F., Durdo, N., & Silva, N. J. (2022). Interpretable
success prediction in higher education institutions using pedagogical surveys.
Sustainability, 14(20), 13446. https:/ / doi.org/10.3390/s5u142013446

Latif, K. F. (2018). The development and validation of stakeholder-based scale for
measuring university social responsibility (USR). Social Indicators Research, 140(2),
511-547. https:/ /doi.org/10.1007 /s11205-017-1794-y

Lessa, C., Coelho, A., & Santos, C. (2025). How corporate social responsibility affects the
well-being of students through organizational pride and employability. Corporate
Reputation Review. https:/ /doi.org/10.1057 /s41299-025-00232-7

Mabhrishi, M., Abbas, A., Radovanovi¢, D., & Hosseini, S. (2024). Emerging dynamics of
ChatGPT in academia: A scoping review. Journal of University Teaching and
Learning Practice, 21(1), 146-176. https:/ /doi.org/10.53761/b182ws13

Meseguer-Sanchez, V., Abad-Segura, E., Belmonte-Urefia, L. J., & Molina-Moreno, V.
(2020). Examining the research evolution on the socio-economic and
environmental dimensions on university social responsibility. International
Journal of Environmental Research and Public Health, 17(13), 4729.
https://doi.org/10.3390/ijerph17134729

Nakrowi, Z. S.,, Winata, N. T., & Lumettu, A. (2025). Two decades of academic writing
assessment in higher education: A bibliometric and technological trend analysis
of Scopus (2000-2025). International Journal of Learning, Teaching and Educational
Research, 24(10), 279-306. https:/ / doi.org/10.26803 /ijlter.24.10.13

Naro, G., & Travaillé, D. (2022). Former des managers pour un monde meilleur : La
responsabilité sociale des écoles de management. Revue de [I'Organisation
Responsable, 17(1), 7-24. https:/ /doi.org/10.54695/ror.171.0007

Ng, D. T. K, Chan, E. K. C, & Lo, C. K. (2025). Opportunities, challenges and school
strategies for integrating generative Al in education. Computers and Education:
Artificial Intelligence, 8, 100373. https:/ /doi.org/10.1016/j.caeai.2025.100373

O'Dea, X., TszKitNg, D., O'Dea, M., & Shkuratskyy, V. (2026). Factors affecting university
students” generative Al literacy: Evidence and evaluation in the UK and Hong
Kong contexts. Policy Futures in Education, 24(1), 13-34.
https://doi.org/10.1177/14782103241287401

Okulich-Kazarin, V., Artyukhov, A., Skowron, Artyukhova, N., Dluhopolskyi, O., &
Cwynar, W. (2024). Sustainability of higher education: Study of student opinions
about the possibility of replacing teachers with Al technologies. Sustainability,
16(1), 55. https:/ /doi.org/10.3390/su16010055

Okulich-Kazarin, V., Artyukhov, A., Skowron, L. Artyukhova, N., & Wotowiec, T.
(2024a). When artificial intelligence tools meet “non-violent” learning
environments (SDG 4.3): Crossroads with smart education. Sustainability, 16(17),
7695. https:/ /doi.org/10.3390/su16177695

Okulich-Kazarin, V., Artyukhov, A., Skowron, L. Artyukhova, N., & Wotowiec, T.
(2024b). Will Al become a threat to higher education sustainability? A study of
students’ views. Sustainability, 16(11), 4596. https:/ /doi.org/10.3390/su16114596

Page, M. J., McKenzie, ]. E., Bossuyt, P. M., Boutron, 1., Hoffmann, T. C., Mulrow, C. D,
Shamseer, L., Tetzlaff, J. M., Akl, E. A., Brennan, S. E., Chou, R., Glanville, J.,
Grimshaw, J. M., Hrébjartsson, A., Lalu, M. M., Li, T, Loder, E. W., Mayo-Wilson,
E., McDonald, S., ... Moher, D. (2021). The PRISMA 2020 statement: An updated

http:/ /ijlter.org/index.php/ijlter


https://doi.org/10.1038/s42256-019-0088-2
https://doi.org/10.1038/s42256-019-0088-2
https://doi.org/10.1108/SRJ-10-2017-0210
https://doi.org/10.3390/su142013446
https://doi.org/10.1007/s11205-017-1794-y
https://doi.org/10.1057/s41299-025-00232-7
https://doi.org/10.53761/b182ws13
https://doi.org/10.3390/ijerph17134729
https://doi.org/10.26803/ijlter.24.10.13
https://doi.org/10.54695/ror.171.0007
https://doi.org/10.1016/j.caeai.2025.100373
https://doi.org/10.1177/14782103241287401
https://doi.org/10.3390/su16010055
https://doi.org/10.3390/su16177695
https://doi.org/10.3390/su16114596

867

guideline for reporting systematic reviews. British Medical Journal (BM]), 372,
Article 71. https:/ /doi.org/10.1136 /bmj.n71

Picasso, F., Atenas, J., Havemann, L., & Serbati, A. (2024). Advancing critical data and Al
literacies through authentic and real-world assessment design using a data justice
approach. Open Praxis, 16(3), 291-310.
https://doi.org/10.55982/ openpraxis.16.3.667

Rodriguez-Gémez, S., Arco-Castro, M. L., Lopez-Perez, M. V., & Rodriguez-Ariza, L.
(2020). Where does CSR come from and where does it go? A review of the state of
the art. Administrative Sciences, 10(3), 60.
https://doi.org/10.3390/admsci10030060

Ryan, M. (2025). We're only human after all: A critique of human-centred Al. Al & Society,
40(3), 1303-1319. https:/ /doi.org/10.1007 /s00146-024-01976-2

Singh, V. K., Singh, P., Karmakar, M., Leta, J., & Mayr, P. (2021). The journal coverage of
Web of Science, Scopus and Dimensions: A comparative analysis. Scientometrics,
126(6), 5113-5142. https:/ / doi.org/10.1007 /s11192-021-03948-5

Slimi, Z., & Villarejo-Carballido, B. (2023). Navigating the ethical challenges of artificial
intelligence in higher education: An analysis of seven global Al ethics policies.
TEM Journal, 12(2), 590-602. https:/ /doi.org/10.18421 / TEM122-02

Swist, T., Buckingham Shum, S., & Gulson, K. N. (2024). Co-producing AIED ethics under
lockdown: An empirical study of deliberative democracy in action. International
Journal of Artificial Intelligence in Education, 34(3), 670-705.
https:/ /doi.org/10.1007 /s40593-023-00380-z

Tanveer, M., Hassan, S., & Bhaumik, A. (2020). Academic policy regarding sustainability
and artificial intelligence (Al). Sustainability, 12(22), 9435.
https://doi.org/10.3390/su12229435

United Nations Educational, Scientific and Cultural Organization. (2023). Guidance for
generative Al in education and research. UNESCO.
https:/ /unesdoc.unesco.org/ark: /48223 / pf0000386693?locale=en

Vallaeys, F., Oliveira, M. L. S., Crissien, T., Solano, D., & Suarez, A. (2022). State of the art
of university social responsibility: A standardized model and compared self-
diagnosis in Latin America. International Journal of Educational Management, 36(3),
325-340. https:/ /doi.org/10.1108/IJEM-05-2020-0235

Vallespir-Adillon, M., Comas-Forgas, R., Touza Garma, C., & Espifieira-Bellén, E. M.
(2025). Academic integrity in teacher education in the GenAl era: Academic
coordinators” perspectives in Spain. International Journal of Learning, Teaching and
Educational Research, 24(10), 166-188. https:/ /doi.org/10.26803/ijlter.24.10.8

Winter, J., Cotton, D., Hopkinson, P., & Grant, V. (2015). The university is a site for
transformation around sustainability. International Journal of Innovation and
Sustainable Development, 9(3/4), 303-320.
https:/ /doi.org/10.1504/1JISD.2015.071857

Yusuf, A., Pervin, N., & Roman-Gonzélez, M. (2024). Generative Al and the future of
higher education: A threat to academic integrity or reformation? Evidence from a
multicultural perspective. International Journal of Educational Technology in Higher
Education, 21, 21. https:/ /doi.org/10.1186/s41239-024-00453-6

Zawacki-Richter, O., Marin, V. I, Bond, M., & Gouverneur, F. (2019). Systematic review
of research on artificial intelligence applications in higher education - where are
the educators? International Journal of Educational Technology in Higher Education,
16(1), 39. https:/ /doi.org/10.1186/s41239-019-0171-0

Zhu, J., & Liu, W. (2020). A tale of two databases: The use of Web of Science and Scopus
in academic papers. Scientometrics, 123(1), 321-335.
https:/ /doi.org/10.1007/s11192-020-03387-8

http:/ /ijlter.org/index.php/ijlter


https://doi.org/10.1136/bmj.n71
https://doi.org/10.55982/openpraxis.16.3.667
https://doi.org/10.3390/admsci10030060
https://doi.org/10.1007/s00146-024-01976-2
https://doi.org/10.1007/s11192-021-03948-5
https://doi.org/10.18421/TEM122-02
https://doi.org/10.1007/s40593-023-00380-z
https://doi.org/10.3390/su12229435
https://unesdoc.unesco.org/ark:/48223/pf0000386693?locale=en
https://www.emerald.com/insight/search?q=Fran%C3%A7ois%20Vallaeys
https://www.emerald.com/insight/search?q=M.L.S.%20Oliveira
https://www.emerald.com/insight/search?q=Tito%20Crissien
https://www.emerald.com/insight/search?q=David%20Solano
https://www.emerald.com/insight/search?q=Andres%20Suarez
https://www.emerald.com/insight/publication/issn/0951-354X
https://doi.org/10.1108/IJEM-05-2020-0235
https://doi.org/10.26803/ijlter.24.10.8
https://doi.org/10.1186/s41239-024-00453-6
https://doi.org/10.1186/s41239-019-0171-0
https://doi.org/10.1007/s11192-020-03387-8

