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Preface

INTRODUCTION

The convergence of artificial intelligence (AI) with education, governance, and
leadership represents one of the most transformative developments of our time. As
digital ecosystems become more sophisticated, Al technologies are reshaping how
individuals learn, how institutions function, and how leaders make decisions. This
edited volume, Al in Education, Governance, and Leadership: Adoption, Impact,
and Ethics, explores these developments from a multidisciplinary lens, combining
empirical research, bibliometric analysis, and practical insights. The goal is not only
to examine how Al is currently being used across these sectors, but also to spark
deeper discourse on its ethical, social, and institutional implications.

Our contributors—academics and practitioners from across the globe—bring
together their diverse expertise to offer a comprehensive understanding of Al's im-
pact across educational institutions, public governance, and leadership paradigms.
This volume delves into current trends, case studies, and theoretical frameworks that
inform how Al is adopted, the value it adds, and the risks it poses. These chapters
collectively address the necessity of aligning technological advancement with ethical
and socially responsible practices. We place special emphasis on inclusivity, acces-
sibility, and accountability—factors that are increasingly central to the responsible
integration of Al technologies.

Aseditors, we recognize the importance of contextualizing Al not as amonolithic
solution, but as a tool whose outcomes depend significantly on how it is imple-
mented, regulated, and evaluated. The ethical dimension, particularly in education
and leadership, is essential to this volume. Through systematic reviews and global
case studies, this book aims to inform researchers, policymakers, technologists,
and educators about the real-world applications and challenges associated with Al,
helping guide the development of robust, human-centered Al strategies for the future.

xii
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CHAPTER OVERVIEWS

Chapter 1: The Impact of Al on Higher Education
Trends and Educational Horizons

This chapter provides a bibliometric analysis of over 1,500 articles, showcasing
how Al is reshaping global higher education systems. It emphasizes the need for
international collaboration and technological evolution in educational reform.

Chapter 2: Impact of Artificial Intelligence on Teaching
Learning Among Lecturers in Special Education

Using aquantitative approach, the authors investigate how Alis being adopted—or
underutilized—by special education lecturers. The findings suggest that periodic
training is essential to increase Al integration and effectiveness.

Chapter 3: Enhancing Public Sector Audit
Education Through Al-Driven Simulations

This systematic review explores the use of Al simulations in public sector auditing
education, revealing their effectiveness in bridging theory and practice, while also
highlighting barriers such as cost and institutional resistance.

Chapter 4: Transforming Education in the Digital Age
A combination of bibliometric and systematic review methods provides insights
intohow deep learning and Al are changing the educational landscape. Opportunities

and challenges are clearly delineated, from personalized learning to ethical hurdles.

Chapter 5: A Bibliometric Analysis of Artificial Intelligence
Impact on Student Motivation in Education

This chapter analyzes over 200 publications to investigate the relationship be-

tween Al and student motivation. It shows that personalized learning and interactive
environments significantly contribute to higher engagement levels.

xiii
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Chapter 6: Ethical Frameworks in Artificial
Intelligence for Education

Through systematic review and bibliometric analysis, this chapter identifies pre-
vailing ethical concerns and theoretical underpinnings relevant to Al in education,
including bias, data privacy, and the erosion of academic integrity.

Chapter 7: Ethical Framework for Al in Education:
Navigating Challenges and Building Solutions

This chapter builds on the previous one by proposing actionable solutions and
policy strategies for the ethical deployment of Al, emphasizing collaboration among
stakeholders to ensure fair and transparent implementation.

Chapter 8: Students Data Security Metrics and
the Ethical Implication for Al Deployment

Focusing on Nigerian university students, this chapter presents empirical research
on data privacy awareness and ethical perceptions of Al, advocating for curriculum
reforms to address these growing concerns.

Chapter 9: Exploring the Role of Al in Enhancing Values-
Based Leadership and Its Impact on Workplace Engagement

This chapter connects Al technologies to leadership theory and employee en-
gagement, revealing a shift toward Al-human hybrid decision-making models, and
emphasizing the need for ethical leadership integration.

Chapter 10: Adoption Factors of Al Tools in the
Recruitment Process Using UTAUT Model

By applying the UTAUT model, this chapter examines the behavioral factors

influencing Al adoption in recruitment, identifying both drivers and barriers such
as perceived risk, usability, and organizational support.

Xiv
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CONCLUSION

As we stand at the intersection of technological progress and societal transfor-
mation, it becomes increasingly clear that Al's influence on education, governance,
and leadership is not just a trend—it is a paradigm shift. The chapters presented
in this volume reflect the rapid evolution of Al technologies, while also critically
examining their broader implications. Across sectors and geographies, a recurring
theme emerges: the need to balance innovation with responsibility, efficiency with
ethics, and automation with humanity.

We hope this volume contributes meaningfully to ongoing conversations in pol-
icy circles, academic institutions, and professional communities. The diversity of
methodologies and regional perspectives included here offers a holistic view of AI’s
promise and pitfalls. Whether Al is used to personalize student learning, streamline
recruitment, or transform leadership models, the decisions we make today will shape
its long-term role in society.

Finally, as editors, we envision this book as a catalyst for more inclusive, ethi-
cal, and human-centered Al development. Let this be a call to action for scholars,
practitioners, and policymakers to engage deeply with both the opportunities and
the responsibilities that Al presents. It is only through such reflective and collab-
orative efforts that Al can truly serve the public good in education, governance,
and leadership.
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ABSTRACT

In the 21st century, artificial intelligence (Al) is rapidly transforming all areas of
life, including education, where it has the potential to trigger a fourth revolution.
This review uses a bibliometric analysis, guided by the PRISMA framework, to
examine the use of Al in higher education. The study analyzed 1,520 articles from
the Scopus database, narrowing it down to 373 relevant papers. The results reveal
a significant increase in publications since 2020, highlighting global interest in
Al’s role in higher education. The research shows the multidisciplinary nature of
Al with contributions from various countries, institutions, and authors, with Chan,
C.K.Y. being the most prolific author. AI's growing presence in education signals
its importance for global educational reform, underscoring the need for continued
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research and international collaboration to enhance educational resources and
student learning. The study recommends further technological development and
knowledge expansion to maximize Al’s potential in education.

1. INTRODUCTION

In the 21st century, artificial intelligence (AI) develops rapidly and penetrates
every area of our lives. The integration of Al and higher education is changing
the way that teachers and students collaborate in the classroom, prompting the
development of human-Al synergy in classroom instruction (Crompton & Burke,
2023; Wang et al., 2024). According to Chen et al. (2020), teaching and learning
in higher education needs cognitive abilities, learning, adaptability, and decision-
making capabilities, which are consistent with the characteristics of Al. By ways
of personalized learning, teaching support, management optimization, real-time
evaluation and feedback, transcultural combination, and collaborative learning, Al
adapts to the different needs of higher education(Chen et al., 2020; Popenici & Kerr,
2017; Tapalova & Zhiyenbayeva, 2022). Many studies have proven the effectiveness
of Al in higher education. For example, Al helps educators develop and introduce
personalized methods to acquire new knowledge and establish abilities (Tapalova
& Zhiyenbayeva, 2022), improve teaching efficiency(Allen et al., 2021) and plays
an important role in building personalized learning systems for students(Zhai et
al., 2021).

However, the integration of Al and higher education faces technological ed-
ucational and social challenges. For instance, the ethical problem of data collec-
tion use, and dissemination(Pedro et al., 2019), the assessment of Al technology in
education(Zawacki-Richter et al., 2019), educators’ skills acquisition in Al educa-
tion(Chatterjee & Bhattacharjee, 2020), ethical issues when design and implement
Al(Akgun & Greenhow, 2022). Nevertheless, the current education reform provides
many opportunities for the development of Al applications in higher education
(Zhai et al., 2021).

Given these challenges and opportunities, the researchers use bibliometric analysis
to map the Al-driven collaborative teaching paradigm and identify emerging tech-
nologies that support human-Al synergy in the classroom. This analysis determines
top countries, top researchers, top journals, and development trends in the academic
field. This study aims to clarify the future agenda to improve teaching and learning
approaches in higher education, which helps to understand the core theme of this
volume: creative approaches to human-Al synergy in classroom instruction. Further-
more, bibliometric analysis has been widely used in the education area. For example,
Abuhassna (2024) used a systematic literature review and bibliometric analysis to
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identify the integration of instructional design models (IDMs) and learning theories.
Abuhassna et al. (2023) analyzed the role of the Technology Acceptance Model
(TAM) in the acceptance of online learning platforms based on bibliometric analysis.
Abuhassna et al. (2024) examined the correlation between e-learning platforms and
student performance after the COVID-19 pandemic. Therefore, the researcher of
this study will follow their steps, and examine the use of Al in higher education.

2. LITERATURE REVIEW
2.1 Previous Bibliometric Review and Research Gap

Based on bibliometric analysis, many publications have been produced on ar-
tificial intelligence research in education. To gain a comprehensive understanding
of the diversity in Al research and how various countries or districts, authors, edu-
cational institutions, or universities respond to Al in education in terms of research
and scientific publications, it is essential to evaluate this field and its challenges.
Since 2020, numerous bibliometric analyses have been published. Table 1 shows
that several review articles have conducted scientific econometric analyses across
various fields, including education, medical education, engineering education, and
language education. However, few bibliometric reviews focus on higher education.

Table 1. Review articles in the area of Al and higher education

Reference Software Area of Focus Duration | Articles Databases

Yu and Yu (2023) VOS viewer Education 2011- 880 Web of Science
2021

Bahroun et al. VOS viewer Medical education and 2000- 207 Scopus

(2023) engineering education 2019

Moreno-Guerrero et | Science Mapping Analysis Education 1956- 379 Web of Science

al. (2020) Tool (Sci MAT) 2019

Chankoson et al. Cite Space Education 2003- 518 CNKI

(2022) 2020

Fitriani et al. (2023) VOS viewer Education 2014- 842 Scopus, Web of
2020 Science

Tozzi et al. (2023) Biblioshiny Medical Education 2018- 3253 Web of Science
2023

Jaleniauskiené et al. Vos Viewer Language education 2018- 2609 Web of Science

(2023) 2022

Harto et al. (2022) Vos Viewer Leadership Education 1978- 96 Scopus Google
2021 Scholar

continued on following page
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Table 1. Continued

Reference Software Area of Focus Duration | Articles Databases

Ilham et al. (2023) Vos Viewer Education 2014- 1178 Scopus
2022

Song and Wang Cite Space and Alluvial Education 2000- 8660 Scopus

(2020) 2019

Prahani et al. VOS viewer Al education 2011- 457 Scopus

(2022) 2021

Baek and Doleck Biblioshiny Education 2015- 135 Web of Science

(2020) 2019

Bozkurt and t-SNE analysis, text Education 2022- 513 Scopus

Sharma (2023) mining, and social network 2024

analysis
Pradana et al. VOS viewer Education 2022- 93 Web of Science
(2023) 2023

Most previous studies have relied on the Scopus Citation Database or the Web of
Science (WOS) Citation Database. Furthermore, Vos Viewer is the most used software
in bibliometric analysis. Through the analysis and examination of these researchers'
work, it is possible to identify diverse perspectives. Yu and Yu (2023) examined the
essence and principles of Al ethics in education, and indicated that the use of Al
has triggered the revolution of education. Bahroun et al. (2023) demonstrated GAI’s
transformative impact on medical education and engineering education. Besides,
this paper pointed out future research directions in this area, such as GAl-enhanced
curriculum design and its long-term influence on learning outcomes. Another study
conducted by Moreno-Guerrero et al. (2020) indicated that there is an evolution in
Alresearch in the educational field, focusing on the performance and impact of Alin
the educational processes. Chankoson et al. (2022) intuitively revealed the research
progress and trends on the application of Al in education in the Chinese context.
Fitriani et al. (2023) emphasized the utilization and acknowledgment of the Internet
of Things (IoT) and Artificial intelligence (Al) in education. Tozzi et al. (2023)
showed positive attitudes to the implementation of emerging technologies, including
Al in specific (pediatric) educational programs and recommended solving gender
and age differences in technology adoption. Jaleniauskiené et al. (2023) overviewed
the latest research related to the use of artificial intelligence in language education.
Harto et al. (2022) agreed that Al can help leadership education, and artificial intel-
ligence is a keyword that appears in most leadership education publications. [lham
et al. (2023) explored three main clusters of Al in education, including the use of
Al in general learning, medical education, and higher education. Song and Wang
(2020) established five core clusters for educational artificial intelligence (EAI),
including intelligent tutoring systems, learning systems, students, labeled training
data, and pedagogy. Prahani et al. (2022) found that Holmes, W. was the top-cited
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author in the area. They pointed out that the study trends are 1) it's an application to
students; 2) the subject of education in engineering educations; 3) teaching meth-
ods; 4) e-learning based education; 5) education system; 6) curriculum. Baek and
Doleck (2020) found that the researchers largely focused on students and learning,
and supported international collaboration to improve this field. Bozkurt and Sharma
(2023) focused on the trends and patterns of generative Al research in educational
praxis and argued that the trending research topics include emotional intelligence, Al
literacy, and prompt engineering. Pradana et al. (2023) observed the use of OpenAl
ChatGPT in education and concluded that keywords like “challenge,” “teaching,”
and “knowledge” have not been thoroughly researched.

According to the existing literature review,Al has increasingly emerged as having
strategic value for education(Seldon & Abidoye, 2018), especially in educational
reform, which provides more chances for the development of the application of Al
in higher education(Zhai et al., 2021). While there are various review studies on
the application of Al in education, there is a lack of reviews in the context of higher
education. By incorporating higher education into a comprehensive discussion of
Al applications, this study aims to address this gap.

Obviously, the existing bibliometric reviews present macro trends and suggestions
in the field of artificial intelligence in education. Most publications do not explore
the applications of generative artificial intelligence, chatbots, or intelligent tutoring
systems in higher education in depth. In order to present a more comprehensive
application of these technologies in teaching, we need to conduct a complementary
review of recent empirical and applied research.

2.2 Empirical Studies on Application of Generative
Al, Chatbots, and ITSs in Higher Education

To better understand the meaning, feasibility, and challenges of applying Al in
the context of higher education, the researchers analyzed the publications that are
highly cited. Many studies agree with that the popularity of GenAl has exploded
in the past two years (Smutny & Schreiberova, 2020), but the adoption of these
technological tools has been splintered in higher education(Hashmi & Bal, 2024).
Empirical evidence shows that scholars have concentrated on exploring the appli-
cation of generative artificial intelligence (AI), educational chatbots, and intelligent
tutoring systems (ITSs) in higher education.

On the one hand, many researchers have developed and assessed the applica-
tion of GenAl and chatbots. Many studies indicate that generative Al has massive
potential to improve learners engagement via interactivity and real-time feedback.
For instance, Ilieva et al. (2023) found that generative artificial intelligence (Al)
technology can help students-teachers interact online by transforming pedagogical
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activities and guiding both students and instructors interactively. Meanwhile, Many
studies support that Chatbots are viewed as an Internet of Things (IoT) interface
that could revolutionize teaching and learning, which supports students learning,
language practice, and offers teaching assistance(Kumar, 2021). For instance, Smutny
and Schreiberova (2020) examined educational chatbots for Facebook Messenger
to support learning, and concluded that quizzes or a Question & Answer module
can help during the learning process for users. Kumar (2021) presented that edu-
cational chatbots were found to improve learning performance and teamwork with
a practical impact. Ruan et al. (2021) showed that conversational interfaces may
benefit foreign learners' oral language learning, particularly under casual learning
settings after examining the conversational interfaces may benefit foreign learners'
oral language learning, particularly under casual learning settings they developed.
Additionally, the effect of intelligent tutoring systems (ITSs) on higher education
has been confirmed. For instance, Castro (2019) supported that digital tools or
platforms with human-to-machine interaction capabilities may enhance automated
processes for blended learning delivery modes. In this context, intelligent tutoring
systems. Besides, Cai etal. (2021) suggested that personalized conversational agents
are promising tools to complement existing online resources for math education,
which reinforced the view above.

On the other hand, some studies uncover that there was an imbalance of available
tools with regard to supported languages, genres, and pedagogical focus (Cai et al.,
2021). For instance, Kumar (2021) found that affective-motivational learning out-
comes such as perception of learning, need for cognition, motivation, and creative
self-efficacy were not influenced by educational chatbots. Zhang et al. (2024) also
showed that chatbots might reduce writing self-efficacy.

In summary, while empirical studies have presented promising applications of
generative Al, educational chatbots, and intelligent transportation systems (ITS) in
higher education, they tend to focus on the positive impact of learning outcomes
in isolation. Therefore, it is essential to review and examine more systematic and
quantitative research in this field.

This study uses bibliometric analysis, which attempts to provide better educa-
tional experiences and propose comprehensive teaching strategies. This bibliometric
evaluation aimed to solve the following research inquiries:

1. What is the distribution of Al and higher education publications by year for the
last decade?”

2. What are the most relevant journals and authors in Al and higher education?

What are the most productive countries in Al and higher education?

4. Which educational institutions have made the most significant contributions to
the study of Al in higher education?

»
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5. Which authors have produced the most substantial contributions to the field of
Al in higher education?

6. What are the primary research keywords for the last decade of Al and higher
education?

7. Which topic area is the most critical in terms of Al in higher education?

3. MATERIALS AND METHODS
3.1 Research Design

This study uses abibliometric analysis approach to evaluate the research landscape
of artificial intelligence (AI) in higher education. The researchers employed the
Systematic Reviews and Meta-Analyses (PRISMA) framework (Page et al., 2021)
and VOS Viewer software (Soegoto et al., 2022) to conduct research design and data
analysis. By following the PRISMA template, the researchers transparently reported
the reasons for the evaluation, what the authors did, and their findings (Page et al.,
2021). As Soegoto et al. (2022) explained, VOS Viewer helps researchers conduct
data analysis and visualization.

This bibliometric survey complies with the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) framework. The researchers followed the
PRISMA guidelines to retrieve data to ensure the quality of the review (Haddaway
et al., 2022; Page et al., 2021). The main objective is to map the research landscape
thoroughly to investigate the state of the use of Al in higher education. The study
includes a thorough review of the top countries, educational institutions, journals,
and authors in this field. It also discovers prevalent trends and primary research
terms. Building on similar prior research, this analysis emphasizes the value of
bibliometric reviews to advance knowledge in this academic field.

This study employed Vos Viewer to conduct data visualization and analysis.
As Soegoto et al. (2022) explained, Vos Viewer was extensively employed for data
visualization and analysis, along with the PRISMA framework for bibliometric
analysis. Vos Viewer makes building and observing bibliometric networks easier.
These networks, which are supported by co-authorship, citations, and bibliograph-
ical links, may include journals, publications, researchers, or individual works. Vos
Viewer helps us map and analyze complex Al research networks, identify prominent
journals, publications, and authors, visualize trends, and discover academic topics.
Its interactive graphical user interface and powerful data processing capabilities
make in-depth data analysis possible to identify trends and patterns in Al research
in higher education. In addition, Vos Viewer's analysis of the geographic distribution
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of publications and institutional-author collaborations improves understanding of
the research dynamics of Al and higher education.

3.1.1 Identification

3.1.1.1. Database Selection

The Scopus database was carefully selected as the primary source for this review
on June 7, 2024, based on its extensive coverage, high-quality data, and powerful
analytical capabilities.

3.1.1.2. Search Strings

The search methodology was carefully designed to ensure a comprehensive
search of relevant studies. Structured search queries (e.g., queries using TI-TLE-
ABS-KEY) included specific criteria such as “(AI AND higher education)”. This
study included publications published between 2014 and 2023, focusing on specific
subject areas such as arts and humanities, computer science and social sciences.
The search was strictly limited to articles and journal publications in English. The
specific inclusion and exclusion criteria is shown in table 2.

Table 2. Inclusion and exclusion criteria.

Inclusion Criteria Exclusive Criteria

Studies in Al and higher education Studies outside the specified subject areas

Publications from the years 2014 to 2023 Publications before 2013 and those from 2024

Publications published in English Publications in other languages
Journal articles Conference papers, books, book chapters, blogs
Journals as the source type All other sources

3.1.2. Screening and Selection

The initial database search used the main keyword “Al and higher education”
and retrieved 1,520 articles. Based on the inclusion and exclusion criteria men-
tioned above, the number of relevant articles was narrowed down to 373. During
the screening process, 1,147 papers that did not meet the criteria were excluded.
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3.1.3. Inclusion and Reporting

Figure 1 shows the details and results of this bibliometric analysis following the
PRISMA framework. The following part will address the research questions and
present systematic and comprehensive results.

Figure 1. Prisma framework.

Records removed  afier
inclusion  and  exclusion
—™ criteria screening:
Records removed for other
reasons(n=1,147)

Records identified from
Scopus database™:
Initial Searchin=1.520)
Final Search{n=373)

Keywords used are Al
AND higher education.
Publications included trom
2014-2023.

p  Articles written in English

Records screened.
(n=373)

language.

Subject areas are limited to
(Computer science, arts
and  humamties, social

sclences).
Article type was “articles”

Studies included

review(n 373)




Damola Olugbade (damola.olugbade@tech-u Downloaded: 6/26/2025 6:-
1GI Global Scientific Publishing Platfarm F Address: 102.8

4. RESULTS

This section presents the bibliometric analysis results of the relationship between
Al and higher education. This study covers the literature from the past decade,
exploring the discipline from several perspectives. These aspects include major
subject areas, publishing trends, influential scholars, and main research keywords.
This review aims to portray the development of Al research, discover the key factors
guiding scholarly investigation, and offer an in-depth analysis to explore the impact
of Al on higher education in a worldwide view.

4.1. The Distribution by Years

This part will answer the following research question: ” What is the distribution
of Al and higher education publications by years for the last decade?” There is a
notable increase in research on Al in higher education. Even though publication
remained modest between 2014 and 2019, there is a marked surge from 2022-2023,
indicating a significantrise in interest and attention in this field, as shown in Figure 2.

Figure 2. Distribution by years

Specifically, from 2014 to 2019, the number of publications remained at a low
level. However, 2020, the number of publications started to increase from 2020.
Interestingly, the growth was particularly notable in 2023, with the number of
publications reaching a peak of 219, exceeding all previous years combined. The
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observed trend, especially the increasing trend after 2020, indicates that people take
Al more seriously. This may be attributed to the global shift to online education,
which has been necessitated by the COVID-19 pandemic and Al technological
developments. The data points to growing curiosity among academic and applied
communities about the impact of Al on higher education, marking the emergence
of a booming research field.

4.2. The Most Relevant Journals
To address the second research inquiry, what are the most relevant journals and

authors in Al and higher education? According to the data provided, a large number
of publications that make great contributions to this subject are shown in Table 3.

Table 3. The top 10 journals in Al and higher education research

Journal *TP *TC Cite Most cited article Times Publisher
Score cited

Education Sciences 3334 15,882 4.8 E-learning critical success 312 Multidisciplinary

factors during the COVID-19 Digital Publishing

pandemic: A comprehensive Institute (MDPI)

analysis of e-learning
managerial perspectives

Journal Of Applied 232 2,081 9.0 COVID-19: 20 Countries’ 1235 Kaplan Singapore
Learning And higher education intra-period
Teaching Digital Pedagogy Responses
Sustainability 55,991 | 381,357 6.8 Impacts of the COVID-19 1053 Multidisciplinary
Switzerland pandemic on the life of higher Digital Publishing

education students: A global Institute (MDPI)

perspective
Education And 1,767 17,613 10.0 A review of the use of virtual 732 Springer Nature
Information reality head-mounted displays
Technologies in education and training
International Journal 238 4,594 19.3 Systematic review of research 888 Springer Nature
Of Educational on artificial intelligence
Technology In applications in higher
Higher Education education — where are the
educators?
Computers And 183 3,080 16.8 Vision, challenges, roles, and 337 Elsevier
Education Artificial research issues of Artificial
Intelligence Intelligence in Education
Journal Of 314 1,133 3.6 Academic Integrity 145 Open Access
University Teaching considerations of Al Large Publishing
And Learning Language Models in the post- Association
Practice pandemic era: ChatGPT and
beyond

continued on following page
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Table 3. Continued

Journal *TP *TC Cite Most cited article Times Publisher
Score cited

International Journal 1,683 8,389 5.0 Augmented Reality and 214 International

Of Emerging Virtual Reality in Education. Association of Online

Technologies In Myth or reality? Engineering

Learning

Frontiers In 2,789 7,992 2.9 A Critical Review of Research 237 Frontiers Media SA

Education on Student Self-Assessment

International 125 1,393 11.1 The Behavior of Tutoring 605 Springer Nature

Journal Of Artificial Systems

Intelligence In

Education

*TP=Top Publication, *TC=Top Citation

The journals that are most relevant to Al and its impact on higher education are
shownin Table 3. The dataindicates several significant articles. “Education Sciences,”
a scholarly journal published by the Multidisciplinary Digital Publishing Institute
(MDPI), is renowned for its remarkable total of 3,334 articles, 15,882 citations, and
a citation score of 4.8. With 312 citations, its most-cited piece examines e-learning
success factors. Meanwhile, the “Journal of Applied Learning and Teaching,” pub-
lished by Kaplan Singapore, shows a great impact with a total of 232 articles, 2,081
citations, and a cite score of 9.0. The article that has the most citations, 1,235, refers
to digital pedagogy in higher education. The journal “Sustainability Switzerland,”
which is likewise distributed by the Multidisciplinary Digital Publishing Institute
(MDPI), is well-known for its 55,991 articles, 381,357 citations, and 6.8 cite score.
With 1,053 citations, its renowned paper on the life of higher education students has
attracted attention. “Education And Information Technologies” by Springer Nature
has compiled 1,767 articles with a total of 17,613 citations, and a citation score
of 10.0. Cited 732 times, the journal's most-cited piece explores the use of virtual
reality head-mounted displays in education and training. Likewise, the “Internation-
al Journal of Educational Technology in Higher Education”, another publication
by Springer Nature, has 238 articles and 4,597 citations, with a cite score of 19.3.
Among these, a systematic review of artificial intelligence applications in higher
education is particularly remarkable, having been cited 888 times.

With a cite score of 16.8, the “Computers And Education Artificial Intelligence”
published by Elsevier, contributes 183 articles and 3,080 citations. Cited 337 times,
its linchpin piece investigates the issues of Artificial Intelligence in Education.
The Science and Information Organization's “Journal Of University Teaching And
Learning Practice” by Open Access Publishing Association has a citation score of
3.6, published 314 articles and cited 1,133 times. With 145 citations, the most-cited
paper concentrates on Al large language models.
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Furthermore, the “International Journal Of Emerging Technologies In Learn-
ing” by the International Association of Online Engineering, has a citation score of
5.0, published 1,683 articles, and cited 8,389 times. Cited 214 times, a prominent
paper from this journal shows augmented reality and virtual reality in education.
“Frontiers In Education,” a Frontiers Media SA publication, receives a cite score
of 2.9, with 2,789 articles and 7,992 citations. Its most-cited paper, which has been
cited 237 times, examines student self-assessment. Finally, “International Journal
Of Artificial Intelligence In Education” by Springer Nature, has 125 publications,
cited 1,393 times and has a citation score of 11.1 and a 605-times-cited important
paper on the behavior of tutoring systems.

4.3. The Most Significant Countries

Regarding the third research inquiry, what are the most productive countries
in Al and higher education? According to the data presented, we can observe the
distribution of publications by nation as shown in Figure 3.

Figure 3. Distribution of publications by nation

Top 10 Countries

B United States

B China
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The United States, with 62 articles, emerges as the frontrunner in this field
of study (figure 3), indicating significant attention and funding in AI and higher
education. China is closely behind with 49 articles, which present its considerable
dedication to the development of Al and its impact on higher education. The United
Kingdom's extensive work in this field, including 33 publications, indicates the
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UK's contribution to Al and higher education. A substantial interest in Australia is
shown in 28 articles, which mostly concern the use of Al on teachers' behavior and
pedagogy. India, with 24 publications, appears as a significant contributor, proving
the use of Al in learners in higher education. Saudi Arabia’s growing emphasis on
various Al technologies in higher education is shown by its 22 articles, which is
particularly significant in a nation with such diverse students. In 17 articles, Spain
illustrates the importance and challenges of Al in higher education. South Africa
focuses its research on ChatGPT in education via its 16 papers. The 14 papers pub-
lished in Germany demonstrate that a rising regional interest in using Al to improve
education is on the rise. Canada's devotion to the creation and investigation of the
use of Al and its impacts on students is shown by its 12 publications.

Collectively, these countries shown in Figure 3 make up the majority of Al
and higher education research. The distribution reflects the extensive and multi-
faceted nature of research interest in this field. For example, in the Unite States,
universities are using Khan Academy, Al-driven adaptive learning to support SEM
education(Tassell et al., 2024). In the meantime, Edmodo, as Technology-Based
Formative Assessment, was widely used to enhance students’ learning outcome and
boost student engagement(Nuraini et al., 2025). In China, institutions have adopted
intelligent tutoring systems (ITS) to support large-scale language learning(Lai &
Lin, 2025; Shen, 2024).

Table 4. The most significant educational institutions in Al and higher education

research
Educational institution TP Country/District
University of South Africa 7 South Africa
Tecnoldgico de Monterrey 7 Mexico
The University of Hong Kong 6 Hong Kong
University of Tasmania 6 Australia
University College London 6 United Kingdom
Beijing Normal University 6 China
CQUniversity Australia 6 Australia
King Abdulaziz University 5 Saudi Arabia
University Business Academy in Novi Sad 4 Serbia
The University of Sheffield 4 United Kingdom

TP= Total publication
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The University of South Africa has produced the most total publications (TP) in
South Africa, with a total of 7 (Table 4), underscoring its contribution to research
on Al and higher education. Seven articles from the Tecnoldgico de Monterrey,
located in Mexico, show the country's dedication to Al research. The University
of Hong Kong has published six articles, which has had a significant influence on
this area. This illustrates the institution's commitment to the research on Al and
higher education. The University of Tasmania, situated in Australia, demonstrates
the country's efforts on Al research. With a notable six publications, University
College London in the United Kingdom distinguishes itself in Europe, demonstrating
its dedication to the development of Al. The publications’ distribution by countries
are shown in Figure 4.

Figure 4. The geographical distribution of publications

Distributions of Publications
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The Beijing Normal University in China has published six articles, which revealed
its important position in this field. Six publications from CQ University Australia,
which is situated in Australia, depict the dedication to Al research. Five articles
from the King Abdulaziz University in Saudi Arabia signify a growing emphasis
on research in Al and higher education. The four papers of the University Business
Academy in Novi Sad, located in Serbia, show the nation's dedication to Al research.
The University of Sheffield, which is located in the United Kingdom, produced four
papers, increasing Europe's contribution to this field.
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Overall, these academic institutions emphasize the worldwide scope of Al re-
search in higher education in different nations or districts. The variety of views not
only improves the development of this field but also provides significant support
for the improvement of education systems in various countries.

4.5. The most Prolific Authors

In response to the fifth research question, ” Which authors have produced the
most substantial contributions to the field of Al in higher education?” An analysis
of the data presented reveals the authors in Al in the higher education research area,
as shown in Table 5.

Table 5. The top 10 authors in Al in the higher education research area

Author Year of first *TP h- *TC Current affiliation Country/District
publication index

Chan, 2005 83 19 1,232 The University of Hong Kong Hong Kong

CK.Y.

Cowling, M. 2003 45 11 721 CQ University Australia Australia

Crawford, J. 2017 50 16 2,221 | Tasmanian School of Business and Australia
Economics

Rudolph, J. 2019 41 10 1,993 Kaplan Higher Education Singapore
Singapore

Tan, S. 2020 25 10 701 Kaplan Higher Education Singapore
Singapore

Bozkurt, A. 2015 77 24 2,026 Anadolu Universitesi Turkey

Chiu, TK.F. 2014 72 26 2,226 | Chinese University of Hong Kong Hong Kong

Cukurova, 2015 100 20 1,400 University College London United Kingdom

M.

Ili¢, M.P. 2015 21 9 295 University Business Academy in Serbia
Novi Sad

Kuleto, V. 2012 15 7 266 Information Technology School Serbia

*TP= Total publications, *TC= Total citations

Table 5 shows the most prolific authors. For instance, Chan published her first
paper in 2005, with a total of 83 papers and an h-index of 19, with a total of 1,232
citations. Chan is affiliated with the University of Hong Kong and has become an
authority in the field through her extensive research. Since Cowling started his
academic career in 2003, he has accumulated 45 publications till now, with 721
citations and an h-index of 11. His partnership with CQ University in Australia
indicates that his reputation in the field is increasing. Since Crawford started his
academic research in 2017, he has published 50 papers to date, with 2,221 cita-
tions, and h-index of 16. His collaboration with Tasmanian School of Business and
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Economics in Australia signifies his influential reputation in the area. Rudolph has
accumulated 41 papers, with 1,993 citations, and an h-index of 10 since his starting
in 2019. His affiliation with Kaplan Higher Education Singapore demonstrates the
significant developments that the country has achieved in this field. Twenty-five
articles of Tan Shannon were cited 701 times with h-index of 10. Her association
with Kaplan Higher Education Singapore indicates the growing academic focus on
Al and its impact on higher education.

Since Bozkurt started his studies in 2015, he has published 77 publications,
with 701 citations and an h-index of 24. His cooperation with Anadolu University
in Turkey demonstrates his rising progress in the area. Chiu T.K.F., who started his
academic career in 2014, published 72 papers, with 2,026 citations, and an h-index
of 26. He contributes to enhance China’s position in the field of Al research through
partnership with the Chinese University of Hong Kong. Cukurova started his schol-
arly pursuits in 2015, publishing a total of 100 publications. These works have been
cited 1400 times, with an h-index of 20. He has made an important contribution to
the area through University College London in the United Kingdom. Twenty-one
papers authored by Ili¢ have been cited 295 times, with an h-index of 9 since 2015.
This underscores Ili¢'s devotion to the area via his association with the University
Business Academy in Serbia. Since his first publication in 2012, Kuleto has added
up to 266 citations and fifteen publications, which is reflected in his h-index of
seven. The Information Technology School in Serbia is with is his affiliated school.

These research and publications reflect the internationalization trend in the area
of the use of Al in higher education. Particularly, the growth of emerging scholars
will bring more developments and advancements to this area.

4.6. The Primary Research Keywords and Trends
Regarding the sixth question, ” What are the primary research keywords for the

last decade of Al and higher education?”” The data indicates the primary research
terms and their frequency of appearance, as shown in Figure 5.
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Figure 5. The primary research keywords and their occurrences (Visualized using
VOSviewer)
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Visualized by the relationship between keywords and the size of the frequency
of occurrence, figure 5 shows the critical research terms in the field of the impact
on higher education. For instance, the term “artificial intelligence” became the
most frequently used keyword, appearing 174 times, proving its importance in the
field of education. The term “higher education” was also frequently used, reaching
135 times, which highlights the main focus of the research domain. The terms
“ChatGPT”, “chatbots”, and “Al”, which represent artificial intelligence, appeared
56, 54 and 52 times respectively, showing a growing research focus on generative Al
and conversational agents in educational contexts. These terms reflect an increasing
interest in dialog-based Al tools that support student learning and facilitate teacher-
Al collaboration. The terms such as “learning system” and “decision making” ap-
peared frequently, suggesting the hot spots in the development of intelligent tutoring
systems (ITS) that can dynamically respond to learners’ needs. These terms have
assumed a strategic position in recent research exploring human-Al synergy mod-
els in higher education. The prominence of hot words such as “machine learning”,
“deep learning”, and “e-learning” in the list, all appearing 23 times, indicates the
close integration of technology and education and the trend of innovative research.
Overall, the distribution of research keywords and their occurrences shows the in-
terdisciplinary nature. Generative Al, chatbots, and intelligent tutoring systems are
becoming key tools in changing classroom instruction and educational experiences.
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4.7. The Most Important Subject Area

Regarding the seventh inquiry, which topic area is the most critical in terms of
Al in higher education? According to the data presented, Social Sciences emerge
as a significant area of study, with a considerable collection of 287 publications.
The importance of this demonstrates that social science has a substantial interest in
sociological, behavioral, and pedagogy, and artificial intelligence is crucial to the
development of the sociology of education, education policy, and the application
of learning theories.

Figure 6. The most important subject area
Subject Area

The mostimportant subjectarea is shown in Figure 6. Computer Science published
166 articles, which indicates that artificial intelligence technology and information
systems are very important for the development and advancements of this field.
Engineering is another interesting and important area with 53 publications, since it
involves the development of algorithms, and application systems for the application
of Al in higher education. The Arts and Humanities and Business, Management,
and Accounting, which published 31 and 28 articles respectively, provide significant
devotion to the research of the use of artificial intelligence in higher education.
Psychology's 24 articles indicate an interest in the cognitive and motivational as-
pects of artificial intelligence in higher education. Advanced comprehension of the
application of artificial intelligence may be received from the areas of Mathematics
and Environmental Science, which published 23 and 16 publications respectively.
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5. DISCUSSION

The bibliometric study provided a comprehensive view of the dynamic field
of Al and its impact on higher education. The findings indicate how the field has
grown and developed, with contributions from many countries and institutions, as
well as a growing focus among academics.

5.1. Trends in Publication and Geographic Distribution

The scholarly publications on the use of artificial intelligence in higher educa-
tion began to increase significantly in 2020 and reached a new peak in 2023. This
indicates that academic fields are paying increasing attention to this area. The above
change may be attributed to the worldwide shift to online education, which has been
necessitated by global education reform and Al technological developments. This
surge reflects the significance and huge potential of artificial intelligence in trans-
forming teaching and learning environments of higher education. These papers are
distributed worldwide, and the results shows that substantial investment in countries
or districts such as the United States, China, and the United Kingdom proves the
global nature of this study.

However, the impact of different educational and cultural environments of artificial
intelligence on the advancement of higher education is an interesting phenomenon,
which shows the advantages and challenges of different countries in this field and
provides rich views and insights. In the United States, recent studies contribute to
artificial intelligence (Al) student assistants in the classroom, and the application
of Al (such as ChatGpt) in education. These efforts aim to enhance classroom per-
sonalization and develop human-Al interaction models in teaching and learning. In
China, recent research focuses on the implementation of intelligent tutoring systems
(ITS) and generative Al technologies, particularly in online and language education.
This reflects the country’s emphasis on the application of digital transformation in
education. The United Kingdom contributes to discussions on Al ethics and human-
Al collaborative instructional design.

These trends indicate that different countries have implemented different policies
to form different human-computer collaboration models, from ITS-based automation
to generative Al and chatbot-assisted teaching. These changes have also triggered
thinking about education reform and provided valuable educational experience for
teaching innovation.
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5.2. Influential Journals and Educational Institutions

This study identifies renowned academic publications and institutions that are
conducting cutting-edge research on artificial intelligence in higher education. These
information facilitate scholars who wish to participate in frontier research in this
specific field. For instance, Education Sciences, Journal of Applied Learning and
Teaching, and Sustainability Switzerland have published many studies on intelligent
tutoring systems (ITS), agent-based learning, and the behavioral dynamics of Al-
supported instruction. These journals contribute to ITS technologies and human-Al
synergy. Education and Information Technologies, and the International Journal of
Educational Technology in Higher Education, have published highly cited studies
on generative Al applications, and chatbot teaching practices. These efforts reflect a
growing interestin Al-driven personalized learning and real-time classroom support.

In addition, journals like Computers and Education Artificial Intelligence and
Journal of University Teaching and Learning Practice, contribute to Al ethic, chal-
lenges and roles of artificial intelligence (AI). These studies enriched the educational
experiences and helped shape the emerging framework of human-machine collabo-
rative teaching models. These journals’ citation influence and thematic alignment
reflect their importance in prompting educational innovation at the intersection of
pedagogy and Al technologies.

Additionally, the significance of several educational institutions demonstrates
not only distinct priorities in applying specific Al technologies to classroom
practice and human-Al collaborative innovation, but also an important force in
shaping forthcoming policies and methodologies. Scholars, with cooperation and
exchanges with these institutions, can improve the further development of the use
of artificial intelligence in higher education. For instance, the University of South
Africa focuses on intelligent tutoring systems to enhance distance learning through
real-time feedback. At Tecnoldgico de Monterrey, the researchers highlight the
integration of generative Al tools into collaborative learning, supporting students’
success through Al-assisted teaching tasks. University of Hong Kong explores how
Al tools (ChatGPT) can be applied to writing for language instruction, aiming to
align machine and human feedback. The University of Tasmania investigates Al-
supported reflection mechanisms, promoting student-Al-teacher feedback loops. At
University of Tasmania, the researchers focus on the design of human-Al synergy
models, especially in the areas of ethics and teacher roles. From these findings,
these institutions contribute to the area of Al-driven model in higher education and
human-AlI synergy in educational practice.
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5.3. Prolific Authors and Research Keywords

The ongoing research and publications of prolific scholars in the field of integrat-
ing artificial intelligence with higher education indicate that they make significant
contributions to the field. Particularly, there are some progresses on generative
Al chatbots, and intelligent tutoring systems (ITS). The research of these scholars
is not only the basis for understanding this area, but also the important force for
future advancement. For instance, Chan,C.K.Y, and CowlingM. who is from the
University of HongKong and CO University Australia respectively, contribute to
generative Al, and Al assistance. Crawford.J, who is from Tasmanian School of
Business and Economics, explores the Al ethics (ethical ChatGpt). Their publica-
tions of these prolific authors provides foundational insights and practical models
for Al-supported instruction.

Furthermore, the keywords obtained from primary sources can help identify the
main research topic and development trends in this field. For example, “artificial
intelligence (AI)”, “students learning”, and “higher education”, indicate the focus
of classroom-level applications. When juxtaposed with terms like “ChatGPT”,
“Generative AI”, and “deep learning” representing artificial intelligence and the
educational dimension of “teaching” and ‘“education”, the prominence of buzz-
words such as “machine learning”, “deep learning”, and “e-learning” indicates
the close integration of technology and education and innovative research trends.
These research keywords reflect a shift from exploring Al as an independent tool
to exploring how it can be used with educators to enhance learning personalization,
achieve human-Al collaboration, and co-design instructional strategies. Overall,
the outputs of key researchers and keyword trends indicate that the co-worker be-
tween human-Al synergy and education, is developing rapidly and the results are
becoming more mature.

Some empirical studies have also proved this trend mentioned previously. A
study of AMINA (2024)demonstrated that Grammarly assists students with aca-
demic writing by offering real-time Al-generated feedback to promote students’
autonomy. Another research conducted by Saqr et al. (2024) stated that Al tools,
such as Blackboard, Moodle, and Edmodo, help teachers manage classroom com-
munication and recommend personalized content, and boost student engagement.
Moreover, Khan Academy adjusted the level of problem difficulty based on learner
performance through Al algorithms, realizing students’ self-paced learning(Soojin,
2024). These examples show that Al is becoming a real partner in classroom-based
instruction by offering students personalized support, timely feedback, and adaptive
learning content.
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Moreover, as human-Al teaching models continue to develop, the ethical issues,
like data security, Al bias, and teachers’ role, should be considered(Airaj, 2024).
Therefore, institutions should establish clear and detailed ethical rules to highlight
the flowchart of data collection and protect staff and student information. While
Al was widely implemented in many learning activities, teachers remain irreplace-
able in the learning process. Therefore, the targeted teaching training programs are
necessary to reduce instructors’ resistance and support effective Al integration into
educational practice.

5.4. Subject Areas and Their Implications

This study covers a wide array of topics, showing the multidisciplinary nature of
the integration of Al and higher education. Social sciences and computer science,
which account for 44% and 25% of the total respectively, indicate that technological
progress and the integration between educational theory and practice. Furthermore,
the articles published in this field by disciplines such as engineering, arts and hu-
manities, business, management and accounting, and psychology, demonstrate that
interdisciplinary approaches are significant for developing appropriate and effective
Al learning environments for higher education.

In conclusion, this bibliometric study results not only provide scholars with a
comprehensive status analysis and knowledge resources, but also guide practice
for education policymakers, politicians, and technicians. To ensure that the digital
learning environment is productive and conducive to the advancement of higher
education, it is necessary to keep pace with the continuous progress of artificial
intelligence and its applications.

5.5. Summary of the Results of This Review

Table 5 presents a comprehensive summary extracted from this research article,
providing a detailed analysis of the development, consequences, and potential future
directions of the impact of Al on higher education. To fully understand the scholarly
attention, geographical distribution, main authors, and specific topic focus in this
area, the datais divided into several important parts, including findings, implications,
trends, and plans. The findings reflect an increased interest in emerging technolo-
gies and their integration into classroom practice, particularly the development of
technologies such as ChatGPT, chatbots, and intelligent tutoring systems. Artificial
intelligence technologies are reshaping classroom structures, teaching content,
learning assessments, and how teachers and students interact. Research hotspots
identified in the bibliometric results, such as personalized learning and adaptive
learning, indicate that Al tools integrate into instruction design. The study aims to
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depict the present state of research and predict the future development path of this
field, as shown in Table 6.

Table 6. A thorough examination of the use of Al on higher education: Principal
discoveries and prospects for the future

Aspect Findings Implications Trends Future Agenda
Publications An enormous surge | An increasing concern | Consistent yearly Ongoing
of publications after in academic circles expansion of investigation to
2020, and reached a about the use of Al publications, understand and
new peak in 2023. In | in higher education is especially with | improve the impact
2023, the number of evident. a research boom of the impact
publications reached surging after of Al on higher
218. 2020 education, such
as teaching and
learning in higher
education.
Journals “Education Academics in pursuit Extensive Further research
Sciences,” “Journal of the most recent contributions into
Of Applied Learning | developments in the from various development and
And Teaching,” use of Al in higher journals, with the use of Al to
and “Sustainability education must check a focus on the improve teaching
Switzerland ” are all out these journals. use of Al in and learning in the
significant journals. education. classroom.
Countries/ The country with the | Indicating the impact Increasing More collaborative
districts most contributions of Al from different contributions research to
is the United States, educational fields and from several improve Al
China, and the cultural backgrounds countries or techniques for use
United Kingdom. on higher education. districts on a in higher education
global scale. worldwide.
Educational University of The importance Some countries It is important
Institutions South Africa and of educational have conducted to encourage
Tecnoldgico de institutions in extensive more educational
Monterrey are the development research on the institutions all
important funders of of research and use of Al in around the world
this cause. the use of Al'in higher education, to participate in
higher education is such as South research through
emphasized. Africa and international
Mexico. cooperation.

continued on following page
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Table 6. Continued

appearing keywords

include “artificial education, especially of higher analytical methods
intelligence,” the impact of education on in the field of Al in
“higher education,” ChatGPT on Al technology, higher education.
“chatbots,” education. And the pedagogy, and
“ChatGPT,” empbhasis on student- student-centered

“education,” and
“machine teaching,”

of Al in higher

centered teaching
approaches.

Aspect Findings Implications Trends Future Agenda
Authors This subject has In the field of the Both experienced It is important
both recognized and use of Al in higher researchers and to support
new scholars, such education, this study newcomers and recognize
as Chan, Cecilia Ka attaches importance contributed to researchers to
Yuk, and Cowling, to the contribution the area. encourage further
Michael. and accomplishments advancements in
made by the use of Al in
individual scholars. higher education.
Keywords The most frequently It reflects the use This reflects Further research

the importance

perspectives.

frontier tools and

“deep teaching,”

As shown in Table 6, this study mainly demonstrates the relevance of Al and
higher education. The study highlights the dynamic and evolving nature of AI’s im-
pacton higher education. The considerable increase in publications and international
devotion since 2020 indicates the rising significance and dynamic nature of Al for
higher education development, especially in the wake of the COVID-19 pandemic.
The involvement of multiple countries or districts, educational institutions, and re-
searchers emphasizes the broad and multidisciplinary nature of the field. Learning in
Al environments, which blends pedagogical principles, technological advances, and
student-centered approaches, is an important area of research and implementation.
The work from leading educational institutions and prominent authors reinforces the
trend of human-Al collaboration in teaching environments. These results suggest
that the development of artificial intelligence technology will be closely related
to educational applications, namely, educational innovation will also rely on the
development and updating of artificial intelligence technology. In the future, it is
expected that more focus will be placed on applying emerging technologies, devel-
oping global partnerships, and conducting multidisciplinary research to improve
the positive impact of Al on higher education. This phenomenon establishes a good
foundation for future research and advancement in the field of digital education.
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6. CONCLUSIONS
6.1 Conclusion of the findings

The bibliometric analysis adopted in this research provides a thorough and in-
clusive examination of the dynamic correlation between artificial intelligence and
higher education. It indicates a considerable increase in academic research in this
area, which shows the expanding significance of the use of artificial intelligence in
higher education. Certain topic areas and keywords indicate the interdisciplinary
nature of the research, which reveals how Al intersects with pedagogy, and techno-
logical innovation. The funding for research in this field comes from many funding
countries and different educational institutions around the world, showing the global
nature of this field. The international collaboration among scholars, technicians, and
researchers establishes the foundation for further research in this field. In an era of
rapid development of digital platforms, ongoing research is crucial for innovating
educational methods and improving student learning experiences.

These findings suggest that generative Al, chatbots, and intelligent tutoring
systems are emerging themes in this field. These themes reflect the technological
innovation, and demonstrate the transformation of teaching tools in teaching. With
the development of the digital era and the reform in higher education, future research
will go beyond technical performance and focus more on exploring human-computer
collaborative models. Specifically, future research will focus on the application of Al
tools in teaching design, such as teacher collaboration, content co-creation, teaching
feedback, and adaptive learning. Exploring how such models can improve learning
outcomes, teacher autonomy, and student engagement across disciplines and cultures
is crucial for the next stage of human-Al collaborative teaching frameworks. In this
context, this study provides a foundational basis for supporting the innovation and
application of Al in future higher education.

6.2 Recommendations for Educators:
Human-Al Synergy in Practice

Based on the findings of this bibliometric analysis, the following recommenda-
tions are proposed to guide educators in the responsible and effective integration of
Al technologies. Instructors should start with a simple application with Al, such as
automated feedback or generating teaching content, which allows instructors to inte-
grate Al tools into the classroom without high risk. Second, Al should be embedded
into existing learning activities, like using Grammarly to revise students’ writing
tasks. Third, educators should guide students’ critical thinking when interpreting
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Al-generated results. Finally, targeted teacher training programs are also crucial to
enhance the meaningful application of Al in education.
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ABSTRACT

This study investigated the impact of Artificial Intelligence on teaching learning activ-
ities among lecturers in special education. Three research questions guided the study.
A quantitative research design was adopted. The population comprised 20 academic
staff in the field of special education. A self designed questionnaire tagged Impact
of Artificial Intelligence (IAI) were used to collect data from the respondents. The
reliability and validity of the instrument were established (0.75-0.89). The descriptive
statistics of frequencies, percentages, means, and standard deviations were used to
analyze the data collected. The findings revealed that the current level of impact of Al
on teaching/learning among lecturers in special education, and usage was not encour-
aging enough. It is therefore recommended that training and retraining of lecturers
on the use of Al and technological devices should be organized periodically through
conferences, workshops and seminars in order to enhance the impact and usage of Al
generally among lecturers and those in the field of special education.
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INTRODUCTION

Artificial Intelligence Software is becoming pronounced and worldwide appreci-
ated, especially in the field of special education. It is an embodiment of instructional
and communication Technological devices and gadget thatimproves the effectiveness
and work in such a way that add value to life. Al are seen as disruptive technological
devices that can significantly improve special education practices. They serve as
interface between teachers and learning and creates an opportunity for improvement
in individualized learning. This emphasizes its usefulness and relevance in the field
of special education. Whether we believe it or not, we are all making use of Al in
one way or the other. This shows that there is a need for constant usage and devel-
opment in line of its appropriate usage in any field we find ourselves, especially
among students with special education needs and disability. Lametti (2022) opined
that several people across the world are making use of Artificial Intelligence. Every
individual utilizes Al daily either by surfing the net, shopping or travelling Mathew
et al (2023). Artificial Intelligence can be defined as systems of machines and com-
puters that collaboratively work together in order to logically follow the pattern of
human cognition (Tai 2020). Artificial Intelligence is defined as computers that are
utilized and subjected to performance of mental activities and assignment that are
often performed by human beings in education (Baker and Smith 2022).

The impact of Artificial Intelligence (AI) on teaching/learning among special
education teachers vary widely based on several factors, including access to tech-
nology, training opportunities, and the specific educational environment. Artificial
Intelligence (Al) is one of the fast-growing technologies that brings about improve-
ment in lectures and teachers’ performance in teaching learning activities (Cleopas
2023). Research indicates that while many teachers acknowledge the potential of
Al, their level of proficiency and comfort with these tools often depends on prior
training, institutional support, and the availability of resources (Al-Azawei, Serenelli,
and Lundqvist 2017). Artificial Intelligence (AI) has emerged as a transformative
force across various sectors, including education, with notable potential in Nigeria
(Eze, -Nwankwo, Akintoye, and Ogbu 2021). Its capacity to personalize learning,
automate administrative tasks, and support diverse learning needs offers significant
opportunities to enhance educational practices in the country (Adebayo, 2022). In
special education, (AI) could play a pivotal role in providing customized educa-
tional resources, improving communication, and promoting an inclusive learning
environment (Ogunyemi, Adeyemi, Bello, & Yusuf 2023).

However, the successful integration of Al in Nigerian educational settings
largely hinges on educators' knowledge and their ability to effectively utilize these
technologies (Ibrahim and Sulaimon 2023). Artificial Intelligence has the potential
to enhance teaching learning, especially in the field of special education. It has the
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capability to provide personalized learning experiences, by focusing on learners’
individual needs. It helps teachers to identify areas of weakness in each learner with
the view of providing extra support where necessary. Barua et al (2022) posited that
Artificial Intelligence is useful in providing support for students with disabilities
in diverse ways.

Numerous Al-based tools have been developed to cater for the unique needs of
teaching in the academic setting and in the field of special education. These tools
harness advanced algorithms and data processing capabilities to streamline tasks,
offer personalized learning experiences, and provide valuable insights for research
endeavors. Some of these Al-based tools include Intelligent Tutoring Systems (ITS):
Intelligent Tutoring Systems utilize (AI) algorithms to adapt to individual learning
needs. These systems provide personalized feedback and guidance to students, aiding
in their academic progress. For lecturers, ITS can be a valuable tool for tailoring
teaching materials based on individual student requirements (VanLehn, - Zheng,
Zheng, and Zhang 2021).

Plagiarism Detection Software is an Al-powered plagiarism detection tool cru-
cial in maintaining academic integrity. These tools employ advanced algorithms to
compare submitted work with vast databases, identifying instances of plagiarism
and ensuring the authenticity of research outputs (Sallam and Hossain, 2018, Anih
2019). Automated Grading Systems: Automated grading systems, driven by Al, can
efficiently assess assignments, exams, and coursework. These systems not only save
time for lecturers but also provide consistent and unbiased evaluations, fostering
fairness in the assessment process (Zafar, Rehman and Amin2018). Other Al-based
tools still include predictive analytics tools; this tool utilizes Al algorithms to analyze
historical data and predict student performance trends.

Lecturers can leverage these insights to identify at-risk students early, enabling
targeted interventions to support their academic success (Romero and Ventura, 2010).
Another Al tool or software is Research Topic Recommendation Systems. This Al-
based recommendation system analyzes academic literature, citation patterns, and
emerging trends to suggest relevant research topics. Lecturers can use these tools to
stay abreast of current developments and discover novel avenues for their research
endeavors (Ren, Shen and Zhang 2012). However, despite the promising potential
of Al tools in academics, as listed above, the extent of utilization of these tools is
still a subject under investigation.

In this context, the utilization of Al-based tools for teaching and research refers to
the effective and efficient application of these technological solutions in educational
and research settings. It involves leveraging Al tools to enhance teaching method-
ologies, streamline research processes, and ultimately improve the overall quality
of education (Anderson and Dron 2011). The utilization of these Al-based tools is
paramount, because it enhances Personalization, take for instance, Al-based tools,
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such as Intelligent Tutoring Systems (ITS), enable personalized learning experiences
by adapting to individual student needs. This personalized approach enhances student
engagement and comprehension. It also enables efficiency in Grading and Assess-
ment, like, Automated grading systems, powered by Al streamline the assessment
process for lecturers. This not only saves time but also ensures consistency and
objectivity in evaluations. More also in research for instance, it provides Advanced
Data Analytics, Predictive analytics tools utilize Al algorithms to analyze historical
data, providing insights into student performance trends. Lecturers can proactively
identify students at risk and tailor interventions accordingly. Al-based tools as well
provide Innovative Research Insights; Al facilitates more efficient literature reviews
and research topic selection.

Recommendation systems help researchers stay abreast of emerging trends, fos-
tering innovative and impactful research (Siemens 2013). In no doubt, the utilization
of Al-based tools in teaching and research holds immense importance for advancing
education and knowledge creation. Not only that, in education, numerous global
systems have embraced digital technology-based approaches such as e-learning,
distance education, e-assessment, artificial intelligence, cloud computing, and
gamification for instructional delivery and assessment (Ukeh and Nwankwo, 2023;
Anih and Ukeh, 2023; Okechukwu and Ukeh 2022; Ukeh 2020). Nevertheless, de-
spite all this above-mentioned importance associated with utilizing various type of
Al-based tools, lecturers in Nigerian universities, seem not to have fully embraced
these technologies.

However, be it as it may, one cannot out rightly say for sure that Lecturers in
most tertiary institutions are not effectively utilizing Al-based tools in teaching
learning processes and mostly in conducting consistent research without proper
empirical and statistical evidence. On this note it is worthwhile to state that, the
primary concern of these researchers is to indeed ascertain the extent to which the
lecturers in tertiary institutions in Nigeria are consistent with the use of Al-based
tools in teaching. The study therefore investigated the current situation as touching
the impact of Al on teaching learning among the lecturers in special education,
explore available tools for teaching and research, and address the significant barrier
hindering their widespread utilization.

The integration of Artificial Intelligence (Al) in education is a rapidly evolving
trend that holds the promise of transforming traditional teaching and learning par-
adigms in Nigeria (Eze Nwankwo, Akintoye, and Ogbu 2022). Al encompasses a
variety of technologies, including machine learning, natural language processing, and
intelligent tutoring systems, which can adapt to individual learning needs, automate
administrative tasks, and offer innovative forms of educational support (Adebayo,
2024). This technological shift is poised to impact Nigerian educational practices
significantly, providing opportunities for personalized learning and streamlined
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administrative processes (Ibrahim and Sulaimon 2023). In the context of special
education, particularly for students with hearing impairments, Al presents significant
potential to address specific challenges. For example, Al-driven applications can
provide real-time translation of spoken language into text, enhance communication
through sign language recognition, and personalize learning experiences based on
individual needs and progress (Ogunyemi, Adeyemi, Bello and Yusuf 2023). These
technologies can bridge communication gaps, support comprehension, and offer
tailored instructional materials that are challenging to develop manually (Zhang
2020). Despite these promising advancements, there is limited empirical research
focused on how educators in specialized institutions are leveraging on Al.

Teachers play a crucial role in implementing these technologies effectively, and
their knowledge and attitudes towards Al can significantly impact its integration
and utility in the classroom.

CREATIVE HUMAN-AI SYNERGY IN INSTRUCTIONAL
PRACTICE AMONG LECTURERS IN SPECIAL EDUCATION

The combination of human ingenuity and artificial intelligence (Al) has brought
in a new era of instructional innovation. In special education, learner needs require
adaptive and personalized strategies, therefore the synergy between human lecturers
and Al technologies holds transformative potential. Creative human-Al synergy in
instructional practice simply means collaborative interaction where educators and
intelligent systems work together, enhance, and deliver learning experiences. This
synergy is not about replacing teachers but enhancing their capabilities to better meet
the unique needs of learners with special needs and disabilities. (Holmes et al. 2021).

There are several ways or samples of how Al tools could be synergistically inte-
grated into classroom instructions for students with special needs and disabilities.
Some of them are explained below:

1) Personalized Reading Support via Text-to-Speech and Al Narration
Scenario:

A student with dyslexia or visual impairment that struggles with decoding
printed text could be assisted using Al tools such as Microsoft Immersive Reader
or NaturalReader Al and Speechify (for Al voice personalization). The Human-Al
Synergycould simply mean that the lecturer selects reading materials and aligned it
with the student's IEP goals, while the Al reads the text aloud, highlights words in
sync, and offers picture dictionaries, the lecturer therefore, supplements the reading

37



Damola Olugbade (damola.olugbade@tech-u Downloaded: 6/26/2025 6:39:08 A

1GI Global Scientific Publishing Flatform P Address: 102.89.83.237

by asking questions from students by tailoring vocabulary practice based on the
Al-generated word difficulty analysis.

2) Al-Supported AAC (Augmentative and Alternative Communication) for Non-
Verbal Students
Scenario:

Non-verbal students require assistance to communicate during classroom dis-
cussions. Some of the Al Tools that could be of great assistance for such students
are Proloquo2Go (Al-supported speech generation) and CoughDrop or Talkitt
Al for motor-impaired speech recognition. Human-Al Synergy could be that the
lecturer configures the AAC app with subject relevant to vocabulary development
and symbol. During these activities, students use the tool to positively contribute
their ideas, views and respond to questions, or request for assistance. The lecturer
therefore builds peer inclusion by facilitating structured interaction between AAC
users and peers.

3) Behavior Monitoring and Emotional Recognition for Students with Autism
Scenario:

A student with Autism Spectrum Disorder (ASD) that lacks speech exhibits be-
havioral challenges that negatively impedes learning could be assisted with Al tools
like Motional (emotion recognition Al) or Al-based facial recognition software like
Affectiva and Nudgespot Classroom Assistants. These tools could be synergistically
integrated by the lecturer in the following ways

e  The Al monitors facial expressions or physiological signals could be used to
detect the level of emotional distress the student is going through.

e  When the level of stress has been detected, the system automatically alerts
the teacher, who then initiates calming strategies or sensory breaks.

e  Over time, the lecturer reviews Al logs to identify triggers and adjust the
classroom environment to soothe the emotional behavior of the affected
student.

Statement of the Problem
Despite the growing potential of artificial intelligence (AI) and technological
devices to enhance the learning experience for students with special education needs

and disabilities, there is limited research examining the impacts of these tools on
teaching/learning among teachers in the field of special education. There is need
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for awareness, sufficient and repeated training and retraining of teachers on the
impact of Al and technological devices on education of students with disabilities.
There is a need for students also to know the importance and benefit attached to
consistent exposure to Al-powered educational tools. This study therefore addressed
the gap in understanding the impact of Al on teaching learning among the teachers
of students with special needs and disabilities and the challenges they encounter
while using the devices.

Purpose of the Study

The purpose of this study is to investigate the impact of Artificial Intelligence
on teaching learning among lecturers in special education. In specific terms this
study aimed:

1. To assess the level of knowledge of artificial intelligence (AI) among the lec-
turers of students with special needs and disabilities in the Federal College of
Education (Special), Oyo.

2. Toevaluate the extent to which artificial intelligence (Al) technologies are used
in their teaching / learning processes.

3. To identify the challenges and barriers to the adoption of artificial intelligence
(AI) tools in special education settings.

Research Questions
The following research questions were raised and answered in the study:

1. What is the current level of knowledge about artificial intelligence (AI) among
lecturers of students with special education needs and disabilities at the Federal
College of Education (Special), Oyo?

2. How frequently and effectively do these teachers use artificial intelligence (Al)
technologies in their teaching

3. What are the main challenges and barriers faced by these educators in using Al
tools?

Research Design
This study adopted a quantitative research design to objectively assess the impact
of artificial intelligence (AI) on teaching/learning, its knowledge and utilization

among teachers. Structure survey research was conducted in analyzing numerical
data, which facilitates statistical analysis and generalization of findings.
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Population and Sample

The target population for this study consists of all lecturers of students with spe-
cial education needs and disabilities in Federal College of Education Special, Oyo.
This group is selected because they directly interact with Al tools and technologies
in their teaching learning processes. A sample of 20 teachers was selected using
stratified random sampling to ensure representation from different departments and
levels of teaching experience. The sample size is determined to balance statistical
reliability and manageability of data collection and analysis. Also, the sample size
of 20 lecturers was used because the school is not only for students with disabilities,
hence very few samples size of 20 lecturers in the school of special education. There
are very many lecturers but in other fields.

Data Collection and Instrument

The primary instrument for data collection was a structured questionnaire designed
to assess various aspects of the impact of artificial intelligence (AI) on teaching,
its knowledge and usage.

The questionnaire was tagged: questionnaire on impact of artificial intelligence
on teaching/learning among teachers of students with special needs and disabili-
ties. This questionnaire was divided into two sections, section A and B. Section
A contain the personal data of the respondent which includes: age, gender, level/
qualification and years of teaching experience; while section B contain statement
on impact of Al on teaching learners with disabilities, the knowledge and usage
of artificial intelligence among teacher of students with special educational needs
and disabilities. The questionnaire was validated through a pilot test with a small
group of teachers not included in the main study. The test re-test method was used
to obtain the reliability of the instrument. The questionnaire was administered on
five (5) lecturers of students with special needs and disabilities, who are not part of
the actual respondents but share similar characteristics with the actual respondents.
The instrument was re-administered to the same group of respondents after two
weeks to ascertain the reliability.

Data Analysis
Data collected was analysis using frequencies, percentages, means, and standard

deviations to summarize responses related to artificial intelligence (AI) knowledge
and usage.
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GENDER FREQUENCY PERCENTAGE
MALE 10 50%
FEMALE 10 50%
TOTAL 20 100%
Figure 1. Age of the respondence

Seriesl

Age of the respondence

W Seriesl

Male

10

Fermnale

10

The data presented above describes the characteristics of the respondents used
for this study. in terms of gender, 10 (50%) of the respondents were male and 10
(50%) were females. this implies that male and female participant participated

equally in the study.
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Table 2. Age of the respondents

AGE FREQUENCY PERCENTAGE
25-30 YEARS 5 25%
31-45 YEARS 10 50%
46 - 50 YEARS 3 15%
51 YEARS AND ABOVE 2 10%
TOTAL 20 100%

Figure 2. Series 1
12

10

W Seriesl

25-30 31-45 46 =50 51 years
years years years and above

Seriesl 5 10 3 2

In the above chart, the age range of the respondents are presented with 5 (25%)
of the respondents aged 25-30 years, 31-45 years being 10 (50%), 3 (15%) being
46-50 years, lastly, 51 years and above being 2 (10%), this implies that majority of
the respondents that participated in this study are in the age range of 31-45 years.

Research Question 1: What is the current level of impact of Ai on teaching learn-
ing among lecturers in special education, the knowledge about artificial intelligence
(ai) and it’ s usage

42



Damola Olugbade (damola.olugbade@tech-u Downloaded: 6/26/2025 6

1G1 Global Scientific Publishing Platfarm P Address: 102

Table 3. Research Question 1
Variable N M SD A T-CAL T-TAB | REMARK

Artificial
Intelligence
Current 20 16.5 1.816 0.05 7.2908 2.013 Rejected
Level of

Impact
of Al on
Teaching

Usage and
Knowledge

The artificial intelligence (Mean=15.5; S.D =1.816) the current level of impact
of Al on teaching/learning among lecturers in special education, knowledge and
usage (mean = 3.5, S.D =0.8366) was significant (t (20) = 7.2908; p<0.05). This
implies that, the current level of impact of Al on teaching/learning among lecturers in
special education and knowledge about artificial intelligence (Al) and usage should
be improved. Many factors could be responsible for this. It could be availability or
accessibility. Where they are available, many lecturers lack the knowledge and the
technical know-how of such devices.

Research Question 2: What is the frequency of artificial intelligence (AI) usage?

Table 4. Research Question 2

VARIABLE N M SD A | T-CAL | T-TAB | REMARK
ARTIFICIAL 19.
INTELLIGEN
CE
20 1.975
5 0.05 | 8.0645 2.013 | REJECTED
FREQUENCY | 20 0.5 0.316
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Table 5. Research Question 3

VARIABLE N M SD A T-CAL | T-TAB REMARK
ARTIFICIAL 20 19.25 1.962
INTELLIGENCE 8.2815 2.013 REJECTED
0.05
CHALLENGES 20 0.75 0.387
AND BARRIERS

Artificial Intelligence (Mean = 19.25; S.D = 1.962) the challenges and barriers
(Mean =0.75, s.d = 0.387) was significant (t (20) =8.2815; p<0.05). which implies
that there are challenges and barriers in using artificial intelligence (Al) tools. This
means that even though the teachers are using Al, there are challenges that could
have been responsible for the short falls encountered despite the frequency of the
usage as seen in the previous research question.

Discussion of Findings

The findings from this study were discussed based on the result of the analysis.
This study investigated the impact of Al on teaching learning among the lectures in
special education; the knowledge and frequency of usage of artificial intelligence were
also ascertained. The first research question states that what is the current level of
impact of on teaching/learning among lecturers in special education, the knowledge
they have acquired about Al and its usage as related to their profession? The result
shows that the current level of impact of Al was significant, meaning that lecturers
should brace up and be intentional about knowing more on the importance of Al,
going for training and retraining as earlier mentioned so that learners with special
needs will not be left out in the world of technology. This result corroborates the
assertion of Lopez, Ruiz, & Turner (2023) who averred that while there is general
awareness of Al concept such as machine learning and natural language process-
ing, many teachers lack practical knowledge regarding their applications in special
education. This lack of understanding can hinder teachers’ ability to select and
implement appropriate Al tools that could enhance learning outcomes for students
with special needs and disabilities. There is need for lecturers in special education
to improve their knowledge of and the ability to effectively use Al technologies
which are especially crucial to diverse and individualized needs of learners with
disabilities. Teachers are to be exposed to the key reasons why Al usage and un-
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derstanding are vital for educators in this field, some of which are for personalized
and differentiated instruction

Alsystems which are capable of analyzing student performance data and tailoring
instructional materials to suit each learner's pace, strengths, and needs. In special
education, where no two students may have the same learning profile, lecturers
should have the understanding of the ability of Al to deliver adaptive learning expe-
riences which can greatly improve student outcomes. They should take cognizance
of the fact that Al can help tailor learning to individual student needs by offering
customized resources and real-time feedback, particularly beneficial in the context
of inclusive education (Luckin et al., 2016).

Another key importance of Al to be addressed and known among lecturers is that
Al enhances accessibility among students with special needs and disabilities. Al-
powered tools such as text-to-speech, speech-to-text, image recognition, and real-time
captioning remove barriers to learning for students with sensory, communication,
or physical disabilities. Lecturers who are knowledgeable in these tools can facili-
tate a more inclusive classroom environment. Lecturers should consistently make
judicious use of Al technological devices because Al-driven assistive technologies
significantly enhance accessibility for students with disabilities, promoting equity
in education” (Al-Azawei et al., 2016).

This result is also in tandem with the position of Smith & Johnson (2022) who
emphasized that teachers often receive minimal training focused on the integration
of technology into special education curricula. This gap indicates a pressing need for
targeted professional development that empowers educators with the skills necessary
to harness Al effectively. Understanding the specific Al knowledge among special
educators can take inclusive education to another dimension. The second research
question says what is the frequency of Al usage among the special educators? The
result shows that the frequency of usage was significant. However, the frequencies
of Al usage among teachers are critical indicators of how well these technologies
are being integrated into educational practices. Frequent use of Al can lead to per-
sonalized learning experiences, which are particularly beneficial for students with
special needs and disabilities. This result negates the recent research by Brown &
Thompson (2023), which reveals that while some teachers incorporate Al tools like
speech recognition software and adaptive learning platforms, the frequency of their
usage is often inconsistent. This inconsistency may stem from a lack of training,
resources, or time to explore and implement these technologies in the classroom.
Kim, Nguyen, & Brown (2022) found that teachers who frequently utilize Al tools
report enhanced engagement and better learning outcomes for their students. Their
study suggests that consistent use of Al not only improves instructional practices but
also supports the diverse learning needs of students with hearing impairments. A
focused evaluation of the specific Al technologies employed could provide valuable
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insights into usage patterns and informing future initiatives aimed at improving Al
integration.

Implication of the Study

The findings of the study on the use of Artificial Intelligence (AI) among stu-
dents with special needs and disabilities have significant implications for inclusive
education. Al has the potential to enhance and transform how students with diverse
learning needs access and engage with instructional content. Through adaptive
learning systems, real-time feedback, and assistive technologies such as speech
recognition, text-to-speech, and behavioural and emotion tracking, Consistent use
of Al give room for more personalized and accessible learning environment which
fosters improved academic outcomes and promotes greater independence and
classroom participation among students with disabilities. The study suggests that
leveraging these tools effectively and creating an effective human-Al synergy can
help bridge learning gaps and support the individual education plans (IEPs) that
are central to special education.

However, the successful integration of Al also depends on the preparedness of
educators and institutions. Special education lecturers must be equipped with Al
literacy to utilize these tools ethically and efficiently, ensuring they complement
rather than replace human interaction. Policymakers and educational leaders are
therefore urged to establish guidelines that promote responsible Al use, while also
providing adequate infrastructure and professional development opportunities. In
essence, the implications of the study highlight that Al, when thoughtfully and
properly utilized and applied can significantly enhance inclusion, personalization,
and equity in the education of students with special needs and disabilities. Top of
FormBottom of Form

CONCLUSION

This study was carried out to investigate the impact of Artificial Intelligence on
teaching learning among the lecturers in special education, the knowledge and the
frequency of usage of these technological devices and software were also investigat-
ed. It has been discovered that most often, teachers do not often useAl and they are
not with adequate understanding of the usage of Al It becomes therefore difficult
for them to integrate Al into the classroom activities especially among students
with special education needs and disabilities. This is now calling the attention of
old and young, teachers and students to the understanding of the fact that Al are
increasingly being considered as potent instruments that cannot be pushed aside in
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educational trend especially in special education. Issues on the knowledge, usage
and consistent training and retraining for teachers to effectively handle and use
Al in their individual field should be reflected upon and see as part of challenges
confronting the field of special education.

Recommendations

Based on the findings of this study the following recommendations were made
to improve the knowledge and usage of Al among the special educators.

1. There should be Targeted Professional Development: comprehensive training
programs that focus on Al applications and usage in special education, em-
phasizing practical, hands-on experiences should be implemented for effective
classroom usability.

2. Training and re-training: There should be established mentorship and coaching
systems where experienced educators can guide less experienced teachers and
lecturers in utilizing Al technologies effectively especially in the field of special
education.

3. Collaborative Learning Environments: There is need to cultivate a culture of
collaboration among teachers to share best practices, resources, and experiences
related to Al integration and usage.

4. Access to Resources: There is need to ensure that both educators and students
have access to the necessary technological devices, tools and infrastructural
facilities, including reliable internet and updated hardware. This will facilitate
constant usage and awareness of the importance of artificial intelligence in the
education of students with special needs and disabilities.

5. Awareness Campaigns: There is need to create awareness and the need to stage
programs highlighting the conduct and benefits of Al in special education and
to motivate teachers to explore these new inventions and other technological
devices that can promote inclusive educational system.
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ABSTRACT

As artificial intelligence (Al) continues to revolutionize education, its integration
into public sector auditing training represents a critical frontier. This chapter sys-
tematically reviews the literature on Al-driven simulations in public sector audit
education, analyzing their efficacy, applications, and inherent challenges. A com-
prehensive screening of 871 studies from Web of Science and Scopus yielded 11
peer-reviewed articles, which were thematically analyzed to identify key findings.
The review highlights the transformative potential of Al simulations in fostering
critical skills, bridging theory-practice gaps, and enhancing decision-making in
audit training. It also addresses barriers to adoption, including technical, financial,
and institutional constraints, while underscoring the importance of ethical and
cultural considerations. By offering actionable insights, this chapter contributes
to advancing the discourse on Al's role in audit education, with implications for
educators, policymakers, and practitioners.
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INTRODUCTION

As public accountability demands grow, the need for skilled public sector audi-
tors has never been greater. Yet, traditional training methods struggle to keep pace
with today’s complex audit environments. Could artificial intelligence (Al) be the
catalyst for transforming how we prepare tomorrow’s auditors? The integration of
artificial intelligence in public sector audit education has emerged as a promising
avenue to enhance educational outcomes and bridge the gap between theoretical
knowledge and practical application. Al-driven simulations, in particular, offer
an innovative approach to delivering real-world, scenario-based experiences that
traditional audit education methods often lack. These tools provide opportunities
for learners to engage with complex audit scenarios, fostering critical skills such
as ethical sensitivity and decision-making, which are essential for navigating the
contemporary public sector audit environment.

Despite their potential, the adoption of Al-driven simulations in audit educa-
tion remains underexplored. Bhavani (2020) identified 92 Al-based simulations
implemented in management education; however, only a small subset is tailored
for audit-specific training. Among these, 62 were developed by private firms, and
30 were offered by universities globally, highlighting a significant gap in resources
dedicated to audit education. This gap underscores the need for targeted investment
and research to develop Al tools that address the unique challenges of public sector
auditing. While existing studies affirm the potential of Al-driven simulations, many
rely on limited case samples or lack longitudinal data, raising questions about the
generalizability and sustained impact of their findings.

Audit committees play a pivotal role in ensuring transparency, accountability,
and compliance within public sector governance (Ellwood & Garcia-Lacalle, 2016).
Preparing auditors to fulfill these roles necessitates rigorous training that combines
theoretical frameworks with hands-on experiences (Aslan, 2021). Traditional peda-
gogical approaches often fail to replicate the nuanced decision-making and regula-
tory complexities encountered in public sector auditing (Garcia-Garcia et al., 2024;
Gilbertson & Herron, 2014). Al-driven simulations offer a transformative solution
by creating interactive environments that mirror real-world audit tasks, thus enabling
students to develop the critical thinking and ethical reasoning skills required for
professional practice. For instance, the National Audit Office (NAO) has conducted
training sessions for its employees on artificial intelligence, illustrating practical
applications of Al in audit work and highlighting its benefits and associated risks.
In addition to academic studies, practical implementations of Al in audit education
and training are emerging across professional contexts. For instance, Kingston
Smith, a UK-based auditing firm, employs MindBridge’s Al platform to analyze
transaction data, identify risks, and flag anomalies, enhancing audit efficiency by
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modeling financial risks across entire datasets. Similarly, Guaranty Partners offers
a professional course titled Al-Powered Internal Auditing: Tools and Techniques,
designed to train auditors in applying Al to internal audit tasks such as data an-
alytics, automation, and risk assessment, while also addressing implementation
challenges and future trends. To cap it up, recent advances in Al-enhanced learning
environments have shown promising results in improving educational access and
outcomes in underserved regions. For example, Olugbade (2025) demonstrates how
mobile technologies and Al can democratize education in rural Nigeria, fostering
more inclusive and equitable learning experiences. Similarly, Edwards, Olugbade,
and Ojo (2024) found that Al chatbots can support cognitive load management and
improve both learning outcomes and student attitudes in middle school vocational
education settings.

This study aims to evaluate the effectiveness of Al-driven simulations in pub-
lic sector audit education by examining their impact on bridging the gap between
theoretical knowledge and practical application. It seeks to identify the primary
challenges and limitations that hinder the implementation of Al-driven tools in audit
training, focusing on technical, financial, and institutional barriers. Furthermore, the
research explores the specific Al-enabled features that enhance learning outcomes
for future auditors, such as adaptive feedback, scenario-based learning, and data-
driven decision-making. Additionally, the study investigates the ethical, cultural,
and practical considerations involved in adopting Al simulations, particularly how
these tools can be tailored to diverse regulatory environments to ensure equitable
and context-sensitive application. Through this comprehensive analysis, the study
contributes valuable insights into the transformative potential of Al-driven simula-
tions for advancing public sector audit education. To achieve these objectives, the
review addresses the following research questions (RQs):

RQ1: What evidence exists on the efficacy of Al-driven simulations for public
sector audit training?

RQ2: What are the primary challenges in implementing Al-driven simulations
within public sector audit education?

RQ3: How do Al-based tools impact the development of critical skills needed
for effective audit committee participation?

RQ4: What ethical and cultural considerations are involved in adopting Al
simulations across diverse public sector contexts?

By investigating these questions, this chapter aims to contribute to the discourse
on the integration of Al in public sector audit education. It offers insights for re-
searchers, educators, and policymakers, emphasizing the potential of Al-driven
simulations to transform audit training practices. The subsequent sections detail the
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study's methodology (Section 3), present findings (Section 4), discuss implications
(Section 5), provide a conclusion (Section 6), and outline actionable recommenda-
tions (Section 7).

METHODOLOGY

This chapter employs a systematic review approach, adhering to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines
to ensure transparency, rigor, and replicability throughout the research process. By
systematically synthesizing relevant literature, this method provides a comprehen-
sive overview of the role of Al-driven simulations in public sector audit education,
evaluating their efficacy, identifying challenges, and exploring opportunities for
future application.

DATA COLLECTION

The literature review focused on peer-reviewed studies published in reputable
academic journals and conference proceedings. The initial search encompassed two
major academic databases, Web of Science (WoS) and Scopus, ensuring a broad
and multidisciplinary scope. Keywords such as “Al-driven simulations,” “audit
education,” “public sector auditing,” and “Al in education” were used in various
combinations to retrieve relevant articles. The search yielded an initial pool of 871
studies, as seen in Figure 1.

To refine the selection, inclusion and exclusion criteria were applied. Articles
were included if they focused on Al applications in audit education, particularly
those relevant to the public sector. Studies unrelated to auditing or those lacking
empirical evidence were excluded. After title and abstract screening, 38 studies
were shortlisted for full-text review.
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Figure 1. PRISMA Flow Diagram of the Systematic Review Process for AI-Driven
Simulations in Public Sector Audit Education
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Following a detailed assessment of their relevance, 11 studies as shown in table
1 were identified as suitable for this review.

THEMATIC ANALYSIS

The selected studies were subjected to a thematic analysis to extract key insights
and identify recurring patterns. The analysis categorized findings into four core
themes:

1. Effectiveness of Al-Driven Simulations: Examining their ability to enhance
learning outcomes, improve engagement, and develop critical skills.

2. Challengesin Implementation: Identifying barriers such as financial constraints,
technical limitations, and institutional resistance.

3. Al-Enabled Features for Enhanced Learning: Investigating specific features such
as adaptive learning algorithms, scenario-based training modules, and ethical
decision-making frameworks.
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4. Ethical and Cultural Considerations: Exploring issuesrelated to bias, transparency,
and the contextual relevance of Al tools in diverse regulatory environments.

SYNTHESIS AND INTERPRETATION

The findings from the thematic analysis were synthesized to provide an integrated
understanding of the potential and limitations of Al-driven simulations in public
sector audit education. This process involved comparing insights across studies to
highlight commonalities, contradictions, and gaps in the existing research.

Limitations

While the systematic review method ensures a structured and thorough analysis,
certain limitations must be acknowledged. The reliance on studies available in English
and indexed in specific databases may have excluded relevant research published in
other languages or less accessible sources. Additionally, the focus on peer-reviewed
articles may have overlooked innovative practices documented in gray literature.
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Table 1. Summary of Reviewed Studies on AI-Driven Simulations in Public Sector

Audit Education
Title Authors Year | Citation | Publisher Contributions
Al competencies Aldemir, C., & 2024 12 Taylor & The article explores Al's integration
for internal auditors Ug¢ma Uysal, T. Francis in internal auditing, emphasizing
in the public sector the need for auditors to develop
technological competencies.
It highlights AI's potential in
automating tasks like fraud
detection and underscores
the importance of balancing
technological tools with human
expertise. The research advocates
for continuous professional
education to equip auditors with
Al skills, ultimately arguing that
effective auditing requires a synergy
between advanced Al technologies
and professional judgment.
Artificial Leocadio, D., 2024 1 MDPI Al integration in auditing practices
Intelligence Malheiro, L., & transforms roles, enabling proactive
in Auditing: Reis, J. real-time monitoring and informed
A Conceptual decision-making in risk analysis,
Framework for financial management, and
Auditing Practices regulatory compliance.
The impact Almaqtari, F. A., 2024 5 Elsevier The study explores Information
of artificial Farhan, N. H., Al- audit adoption in Egypt and Jordan,
intelligence on Hattami, H. M., examining artificial intelligence's
information audit Elsheikh, T., & impact. Through surveying 443
usage: Evidence Al-dalaien, B. O. A. participants, researchers found
from developing (2024) internal factors and Al significantly
countries influence technology adoption. Key
insights include positive correlations
between intention and actual usage
of Information audit technologies,
with AI dimensions like cloud
computing enhancing perceived
benefits. The research offers
practical recommendations for
firms, auditors, and policymakers to
support technological integration in
the Middle Eastern context.
Framework Anica-Popa, L., 2024 4 MDPI Integrating Generative Al into

for Integrating
Generative Al

in Developing
Competencies for
Accounting and
Audit Professionals

Vrincianu, M.,

Anica-Popa, L.,

Cismasu, 1., &
Tudor, C.

accounting and auditing systems
can revolutionize lifelong learning
and skills development, assisting
decision-making and enhancing data
analysis and risk management.

continued on following page

57




1.0lugbade@tech-u

fic Publishing Platfarm

Table 1. Continued

Governance in
the Integration of
Al in Accounting
and Auditing
Operations

Title Authors Year | Citation Publisher Contributions
Leveraging Bouchetara, M., 2024 4 Taylor & The paper explores Al's
artificial Zerouti, M., & Francis transformative potential in
intelligence (AI) Zouambi, A. R. enhancing financial risk
in public sector management within the public
financial risk sector, highlighting machine
management: learning technologies' ability
Innovations, to process vast data, recognize
challenges, and patterns, and predict complex
future directions financial risks like credit,
market, liquidity, and operational
challenges. By examining AI's
application in predictive modeling,
scenario analysis, and decision-
making optimization, the study
critically analyzes both the
opportunities and challenges of
integrating advanced technologies
into public financial systems.
Current auditor Yahya, M. R, 2024 4 Taylor & The study examines technology
expertise and Jalaluddin, & Batara, Francis adoption in Indonesia's supreme
future relevance G. audit institution (BPK-RI) during
of innovative the COVID-19 pandemic, focusing
audit technology: on auditors' expertise levels across
evidence from 18 innovative audit technologies.
Indonesia public Using surveys and statistical
sector auditor analysis, the research reveals that
cloud computing, self-service
reports, and scanbots are considered
most relevant, while auditors'
knowledge remains moderate. The
findings highlight a significant
expertise gap in digital audit
technologies, underscoring the
critical need for targeted educational
initiatives and policy interventions
to enhance auditors' technological
capabilities.
The Role of IT Almagqtari, F. A. 2024 3 MDPI A comprehensive study reveals

that IT governance is crucial
for successfully integrating AT
technologies in accounting and
auditing, demonstrating significant
improvements in operational
efficiency and decision-making
processes. The findings not only
contribute to academic literature
but also provide practical insights
for organizational leaders, IT
specialists, and policymakers on
navigating the complex landscape of
AT adoption in financial operations.

continued on following page
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Table 1. Continued

Title Authors Year | Citation Publisher Contributions
Leveraging Al Carayannis, E. 2024 1 Springer The paper investigates Al's
for Enhanced G., Askounis, D., transformative potential in
eGovernment: Andoutropoulou, M., eGovernment, focusing on its ability
Optimizing the & Zotas, N. to optimize open governmental
Use of Open data and drive transparency,
Governmental Data innovation, and economic
growth. By examining pioneering
government implementations of Al
technologies, the study explores
both the significant opportunities
and challenges in adopting artificial
intelligence within the public sector.
Adoption Seethamraju, R., & | 2022 3 Sage Al adoption in auditing can improve
of artificial Hecimovic, A. audit quality and deliver value-
intelligence in adding services, but requires a
auditing: An rethink of audit practice due to
exploratory study perceived lack of control in AI
‘black-box' environments.
Auditing the Landers, R., & 2022 188 American Psychological audits can effectively
AT auditors: A Behrend, T. Psychologist evaluate the fairness and bias
framework for of Al systems, benefiting from
evaluating fairness psychology's expertise across
and bias in high disciplines.
stakes Al predictive
models.
Ethics-based Mokander, J., & 2021 182 Springer Ethics-based auditing can improve
auditing to develop Floridi, L. decision-making, user satisfaction,
trustworthy growth potential, law-making, and
relieve human suffering in Al
RESULTS

The systematic review yielded several significant findings concerning the role
of Al-driven simulations in public sector audit education. The analysis identified
key themes related to their effectiveness, challenges in implementation, Al-enabled
features thatenhance learning, and ethical and cultural considerations. These findings
provide a comprehensive understanding of the current state of research in this field.

Effectiveness of Al-Driven Simulations in Audit Training

Al-driven simulations have demonstrated significant potential in enhancing
learning outcomes for public sector audit education. Studies highlighted that these
tools provide immersive, scenario-based learning environments that enable students
to engage with complex, real-world audit tasks. This hands-on approach fosters
critical thinking, problem-solving, and decision-making skills—core competencies
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required for effective public sector auditing. Furthermore, Al simulations were shown
to enhance cognitive understanding by visualizing complex data and facilitating
personalized feedback through adaptive learning systems. Several studies also em-
phasized the ability of Al simulations to improve knowledge retention and student
engagement, particularly in subjects requiring high levels of practical application,
such as auditing.

Challenges in Implementing Al-Driven Simulations

Despite their potential, the integration of Al-driven simulations into public sec-
tor audit education faces several challenges. Technical and financial barriers were
prominent, with many institutions lacking the resources to invest in the necessary
technology and infrastructure. Public sector training programs often operate under
strict budget constraints, limiting their ability to adopt advanced Al tools. Addition-
ally, the effectiveness of these simulations depends heavily on educator readiness
and proficiency with Al technologies. However, a lack of professional development
opportunities and the steep learning curve associated with mastering Al tools have
hindered widespread adoption. Cultural and institutional resistance, stemming from
preferences for traditional teaching methods and concerns over job security, further
complicates integration efforts.

Al-Enabled Features Enhancing Learning Outcomes

The review identified several Al-enabled features that significantly enhance the
learning experience in audit education. Adaptive learning algorithms emerged as
a critical feature, allowing simulations to tailor feedback and tasks to individual
learners’ progress and skill levels. Scenario-based training modules were particularly
effective in replicating real-world audit tasks, providing students with opportunities
to develop practical competencies. Data-driven decision-making scenarios were
another standout feature, enabling students to work with large datasets and practice
analyzing and interpreting complex information—a key requirement for modern
audit committee responsibilities. Ethical and compliance-based modules integrated
into simulations further prepared students to navigate the ethical dilemmas they are
likely to encounter in their professional roles.

Ethical and Cultural Considerations
The findings also underscored the importance of addressing ethical and cultural

considerations in the design and implementation of Al-driven simulations. Bias and
transparency in Al algorithms were significant ethical concerns, with the potential
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to create inequitable learning opportunities if not carefully managed. Additionally,
the cultural relevance of simulation scenarios was critical to their effectiveness.
Studies emphasized the need for Al tools to be tailored to the unique regulatory and
cultural contexts of diverse public sector environments. For example, simulations
designed for Nigeria and South Africa would need to align with the specific ethical
considerations and auditing frameworks of these regions.

The results of this systematic review highlight the transformative potential of
Al-driven simulations for public sector audit education. While these tools offer
considerable benefits in terms of skill development, engagement, and preparedness,
their successful implementation requires addressing significant challenges, includ-
ing financial constraints, educator readiness, and ethical design considerations.
By focusing on these areas, institutions can maximize the impact of Al-driven
simulations, equipping future auditors with the competencies needed to navigate
the complexities of public sector governance.

DISCUSSION

The findings of this systematic review underscore the transformative potential
of Al-driven simulations in public sector audit education, while also highlighting
several critical challenges and considerations. This section contextualizes the results
within the broader landscape of public sector auditing and Al adoption, drawing on
existing literature to analyze the implications of these findings.

Enhancing Learning Outcomes Through Al-Driven Simulations

Al-driven simulations have demonstrated the capacity to bridge the gap between
theoretical knowledge and practical application in audit education. By offering
scenario-based training environments, these tools enable students to engage with
real-world tasks, developing critical skills such as ethical reasoning, decision-
making, and problem-solving. This aligns with studies that emphasize the role of
Al in enhancing cognitive and practical competencies through immersive learning
experiences (Bhavani, 2020; Anica-Popa et al., 2024). Furthermore, the ability of
adaptive algorithms to provide personalized feedback supports the development of
a learner-centered approach, which is crucial for fostering deep engagement and
retention of knowledge.

However, the findings also suggest that the effectiveness of these simulations
is contingent on their design and contextual relevance. For instance, simulations
tailored to reflect specific regulatory and cultural frameworks, such as those in
Nigeria and South Africa, are more likely to resonate with students and produce
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meaningful learning outcomes. This observation reinforces the need for culturally
sensitive Al designs, as highlighted in research by Almagqtari et al. (2024) and
Mokander & Floridi (2021).

Addressing Challenges in Implementation

Thereview identified significant barriers to the adoption of Al-driven simulations
in public sector audit education, including technical, financial, and institutional
constraints. Public sector institutions often operate under strict budget limitations,
making it challenging to invest in the necessary technology and infrastructure. This
is consistent with findings by Bouchetara et al. (2024), who noted that financial
constraints remain a pervasive issue in integrating advanced technologies in public
sector training.

Educator readiness also emerged as a critical factor influencing the successful
implementation of Al simulations. The steep learning curve associated with mas-
tering Al tools, coupled with limited professional development opportunities, poses
a significant challenge. Gilbertson and Herron (2014) argue that overcoming this
barrier requires targeted training programs to equip educators with the skills needed
to effectively integrate Al tools into their curricula.

Cultural and institutional resistance further complicates adoption efforts. Pref-
erences for traditional teaching methods and concerns about job security and data
privacy often hinder the acceptance of Al-driven approaches. Addressing these
challenges requires strategic interventions, such as fostering collaboration between
educators and technology providers to build trust and demonstrate the value of Al
tools in enhancing educational outcomes.

Ethical and Cultural Considerations

The ethical implications of Al-driven simulations warrant careful consideration.
Bias in Al algorithms can inadvertently reinforce inequities, undermining the
fairness and inclusivity of these tools. Mokander & Floridi (2021) highlight the
importance of designing transparent and accountable Al systems to mitigate these
risks. Additionally, ensuring cultural relevance in simulation scenarios is critical
for their effectiveness. For example, tailoring simulations to align with the auditing
frameworks and ethical norms of specific regions can enhance their applicability
and impact.
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Implications for Policy and Practice

The integration of Al-driven simulations in public sector audit education has
significantimplications for policymakers, educators, and practitioners. Policymakers
must prioritize funding and infrastructure development to support the adoption of
advanced educational technologies. Collaborative partnerships with technology
providers and international organizations can help address financial and technical
barriers. Educators, on the other hand, should focus on building their capacity to
effectively use Al tools, leveraging targeted training programs and continuous
professional development.

Practitioners and institutions must also adopt a proactive approach to addressing
ethical concerns and ensuring the cultural relevance of Al-driven simulations. De-
veloping guidelines for ethical Al design and implementation can promote trust and
accountability, while localized content development can enhance the applicability
of simulations in diverse regulatory environments (Almagqtari et al., 2024).

The discussion highlights the dual potential and challenges of integrating
Al-driven simulations into public sector audit education. While these tools offer
significant benefits in terms of skill development and engagement, their successful
implementation requires addressing financial, technical, and cultural barriers. By
adopting a holistic approach that combines investment in technology, educator
training, and ethical design practices, stakeholders can unlock the full potential of
Al-driven simulations to transform audit education and prepare future auditors for
the complexities of public sector governance.

Recommendations

Based on the findings of this study, several actionable recommendations are
proposed to advance the integration of Al-driven simulations in public sector audit
education. First, fostering strategic partnerships with technology providers and
international organizations is essential. Such collaborations can facilitate access to
Al-driven tools through mechanisms like grants, sponsorships, or cost-sharing mod-
els, thereby alleviating financial barriers that many public sectors institutions face.

Second, targeted training programs for educators should be prioritized. Equipping
audit educators with the necessary skills to incorporate Al-based instructional strat-
egies into their teaching practices will ensure a smoother integration of simulations
into existing curricula. This professional development is critical to maximizing the
potential of Al technologies in audit education.

Third, the development of localized content is paramount. Al-driven simulations
must be tailored to reflect the regulatory and cultural contexts of specific regions
to enhance their relevance and applicability. By aligning simulation scenarios with
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local public sector auditing frameworks and ethical considerations, these tools can
provide more meaningful and impactful learning experiences.

Finally, it is vital to establish ongoing evaluation frameworks to monitor and as-
sess the effectiveness of Al-driven simulations. Regular evaluations can help ensure
that these technologies meet educational objectives, provide actionable insights for
improvement, and adapt to evolving pedagogical needs over time.

CONCLUSION

Al-driven simulations hold significant promise for transforming public sector
audit education by bridging the gap between theoretical knowledge and practical
application. These tools offer a dynamic, practice-oriented approach that fosters
critical skills such as ethical reasoning, decision-making, and problem-solving.
The findings of this systematic review underscore the potential of Al simulations
to enhance learning outcomes and better prepare students for the complexities of
public sector auditing.

However, the successful integration of Al-driven simulations is not without
challenges. Financial constraints, technical barriers, and cultural resistance present
significant hurdles that must be addressed. Furthermore, the ethical design of these
tools, including the mitigation of biases and the alignment of content with local
regulatory and cultural contexts, remains crucial to ensuring their effectiveness
and equity.

To fully harness the benefits of Al-driven simulations, a multifaceted approach
isneeded. Investments in infrastructure, educator training, and strategic partnerships
can facilitate their adoption, while ongoing evaluation frameworks will ensure their
continual improvement and relevance. By addressing these challenges and leveraging
the unique capabilities of Al, public sector audit education can evolve to meet the
demands of modern governance, equipping future auditors with the competencies
needed to excel in their roles.
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ABSTRACT

The integration of Artificial Intelligence (Al) and Deep Learning (DL) into education
is advancing rapidly, but their impact requires further research. This study combines
bibliometric analysis and a systematic literature review, guided by the PRISMA
framework, to explore this area. The bibliometric analysis examines publication
trends, key countries, institutions, journals, leading authors, and important keywords,
providing a macro-level overview. The literature review analyzes 27 high-quality
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academic articles, revealing that Al and DL have significant potential in education,
such as personalized learning, real-time feedback, emotion prediction, and improv-
ing the overall learning experience. However, challenges like immature technology,
high costs, limited human-computer interaction, data security, and ethical concerns
remain. This study highlights both the vast potential and the hurdles of Al and DL
in education, pointing to the need for continued research to overcome these issues
and maximize their benefits in educational contexts.

1. INTRODUCTION

Education is undergoing a remarkable transformation in the digital era. Arti-
ficial intelligence (Al) and deep learning (DL) are widely used in several areas,
especially in education, where they are gradually transforming traditional teaching
models and learning experiences(Sarker, 2021). Many researchers in education
have tried to integrate Al and DL into education to maximize their potential to en-
rich instructional strategies, provide personalized learning, and improve students’
learning outcomes(Grassini, 2023). Natural language processing (NLP) is one of
the major technologies of Al, which allows machines to understand and produce
human language to provide real-time feedback and personalized tutoring for language
instruction(T. Alqgahtani et al., 2023). Moreover, to realize students’ best learning
outcome, another technology, Intelligent Tutoring Systems (ITS), has been developed
to manage instructors’ teaching content and difficulty based on students' interactions
and performance (Alam, 2023). In addition, convolutional neural networks (CNN5s)
are a powerful instrument to help create virtual labs to improve students’ learning
experience (Ching et al., 2018).

Based on these technological foundations, Al-powered tools have been integrated
into real classrooms in recent years. For example, Chatbots are used to provide per-
sonalized learning(Gudoniene et al., 2024). Moreover, adaptive learning platforms
like Duolingo and Squirrel Al dynamically further adjust content and difficulty to
suit the continuous needs of learners(Cosulean, 2024; Wang, 2025). In addition,
Al-driven feedback systems and automated grading tools assist educators in man-
aging instructional load and offering timely support(Vetrivel et al., 2025). In this
case, students' learning habits, abilities, and preferences can be identified by these
advanced technologies. Therefore, it is possible to provide students with customized
personalized learning content and teaching methods. These technologies are likely
to improve teaching quality and efficiency (L. Chen et al., 2020). For educators, the
implementation of Al and DL can not only enrich learning content but also leverage
their potential for prediction to help educators better monitor students' learning
during the learning process. In this way, instructors are likely to know better stu-
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dents’ needs and adjust their instructional strategies timely manner. To sum up, it
can be concluded that Al and DL have broad prospects for application in education
to bring out a smarter and more effective learning experience (Paek & Kim, 2021).

Besides that, many studies have proposed that the implementation of Al and DL
must face several challenges or issues, such as Technical issues(Oche et al., 2021),
high costs(Ramessur et al., 2021), ethical issues(Groumpos, 2023), data securi-
ty(Wellnhofer, 2022), etc. Considering this, itis crucial to identify the current status,
impact, and challenges of Al and DL in education, as well as provide suggestions
for future development to optimize their implementation. Therefore, a systematic
literature review is needed to evaluate their impacts and propose constructive rec-
ommendations for future agenda.

From a methodology perspective, the innovation of this study is to combine
bibliometric analysis and systematic literature review (SLR) utilizing the PRISMA
framework proposed by Moher et al. (2009). Following the previous studies, many
scholars have implemented these methodologies to make a significant contribution
to this field. For example, Abuhassna, Adnan, et al. (2024) have combined biblio-
metrics and a systematic literature review to examine the relevant literature about
the integration of instructional design models and learning theories. This analysis
provided robust evidence for how instructional design models and learning theories
can be integrated effectively. Additionally, Abuhassna, Awae, et al. (2024) have also
used this approach to provide a comprehensive understanding of the application of
artificial intelligence (AI) and deep learning (DL) in education, and also proposed
future research directions and suggestions. In another study, Abuhassna, Alnawajha,
et al. (2024) looked into the integration of the ADDIE model with technology into
instructional design. They discussed its impact, advantages as well as technologies
and platforms used, and proposed future suggestions for future research. Therefore,
building on these foundations, we will use this dual-method approach to delve
deeper into the role of Al and DL in education to strengthen our understandings
and applications.

The bibliometric analysis helped us identify the main trends, hot spots, and key
contributors in the field, while the systematic literature review further validated and
enriched these findings, providing deep insights into the application of Al and DL
in education. Through this innovative research design, this paper can comprehen-
sively evaluate the impact of Al and DL technologies in education and offer new
perspectives and in-depth analysis for future development in educational technology.

To achieve the objective of this study, this review will be structured into two main
phases: a bibliometric analysis and a systematic literature review. The following
questions are posed for the first phase of this review (the bibliometric analysis):

69



Damaola Olugbade (damola. olugbade@tech-u Downloaded: 6/26/2025 6:3

1G] Global Scientific Publishing Platform F Address: 102 80 §

(1) What are the top publication years, countries or districts, educational institu-
tions, journals, authors, subject areas, and keywords for integrating Artificial
Intelligence (AI) and Deep Learning (DL) in education?

The questions below are used to address the second phase of this review(the
systematic literature review):

(2) What are the applications of Al and ML in education, and what impact do they
have?

(3) What variables does research focus on in Al and DL in education?

(4) What are the findings or trends in Al and DL research in education?

(5) What are the primary challenges or limitations of Al and DL research in
education?

(6) What are the future directions for Al and DL research in education?

2. MATERIALS AND METHODS
2.1 Research Design

The objective of this review is to understand comprehensively the issues and
hot points of the integration of AI/DL into education. To achieve this, bibliomet-
ric analysis and systematic literature review were implemented. Firstly, we used
bibliometric analysis to conduct a quantitative analysis of relevant literature in the
past ten years(2014-2023) based on the Scopus database. We outlined the research
hotspots and development trends by counting the top publication years, countries
or districts, educational institutions, authors, journals, and keywords.

With this strong foundation, the researchers conducted a systematic literature
review to dive further into specific issues in this area. After specifying the research
objectives, we developed comprehensive inclusion and exclusion criteria to search
and screen the relevant literature. Based on a deep analysis of this literature, we
gain a thorough understanding of the integration of AI/DL into education and the
challenges they face. The systematic literature review not only enables us to evaluate
and enrich the findings of Bibliometric analysis, provides profound insights into
research issues relevant, but also highlights the future research direction in this field.

To make sure this review is comprehensive and systematic, we implemented a
standardized reporting process named the PRISMA framework(Moher et al., 2009).
PRISMA FRAMEWORK is the preferred tool for researchers to conduct systematic
literature reviews, as it provides scientific and rigorous guidelines to improve the
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quality and validity of literature reviews. Figure 1 enlists the PRISMA FRAME-
WORK employed in this study.

2.2 Search Strategy

Scopus was selected as the database for this study. Because it is one of the largest
databases that covers a wide range of academic journals, conference papers, and
documents from different disciplines. The search for articles on this research started
in June 2024. The keywords such as “Artificial intelligence”, “Deep learning”, and
“education” were all implemented. The initial draft of this study included 1183
articles found. Then, a list of Boolean operators was used to obtain a more accurate
result, such as TITLE-ABS-KEY (“AI” AND “deep learning” AND “education”)
ANDPUBYEAR > 2013 AND PUBYEAR < 2024 AND (LIMIT-TO (SUBJAREA,
“COMP”) OR LIMIT-TO (SUBJAREA, “SOCI”) OR LIMIT-TO (SUBJAREA,
“ARTS”)) AND (LIMIT-TO (LANGUAGE, “English”’)) AND (LIMIT-TO (DOC-
TYPE, “ar”)). Through this phase, 693 articles were found in this research.

Then, we conducted a bibliometric analysis based on these 693 articles to identify
the trends and research patterns in this field. In addition, to ensure the distribution
and application of research findings, in the meantime to enhance the clarity and
significance of literature reviews. We added inclusion criteria as “AND (LIMIT-
TO (OA, “all”))”, which resulted in 137 articles found in the Scopus database. We
tried to download these 137 articles, and at last, only 62 articles were downloaded
successfully, and 75 articles were excluded. We do the first quality assessment on
these 62 articles. The publications that were not related to artificial intelligence,
deep learning, and education, or that any of the above three keywords were missing,
were excluded. Through this phase, 27 articles were retained and 35 articles were
excluded. Therefore, in this study, 27 papers were used in the systematic literature
review. Table 1 outlines the specific inclusion and exclusion criteria for this study.
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Inclusion Criteria Exclusion Criteria

Publication from 2014 to 2023 Publications before 2013 were not accepted, and as 2024 is not yet over,
publications in 2024 were also not accepted.

computer, and arts).

Articles only Conferences, blogs, theses, and book chapters
Written in English. Studies that do not specifically focus on Al and DL in education will be
excluded.
Subject area (social science, Any other subject area.

2.3 Data Synthesis and Analysis

After selecting articles from the Scopus database, we will do data synthesis
and analysis. This phase aims to identify the main themes, research types, trends,
limitations, and future directions related to the impact of the integration of AI/DL
into education. The steps taken in this phase will be detailed as follows:

Method:

In this study, we employed content analysis to identify and classify the main

aspects of the integration of AL/DL into education.

Process:
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1. Publications Review

We conducted a thorough review of the articles included in this study to find
out the research objectives, challenges, and limitations considering the integration
of AL/DL into education.

2. Classification

We categorized the themes, trends, difficulties, and future agendas according
to their types.

Outcome:

The result of this analysis not only provides the challenges or strengths of the
impact of AI/DL on education but also draws a blueprint for future research.

2.4 Research Questions

The results of this review are used to address the research questions outlined in
the introduction.

3. RESULTS

To achieve the objective of our study, we employ bibliometric analysis and a
systematic literature review (SLR). The combination of these two analyses can
propose not only a broad perspective of this field but also offer an in-depth analysis
of this topic.

The bibliometric analysis helps us identify the main trends and patterns in the
research field, highlighting the research dynamics and hot spots. Following this,
we conducted a systematic literature review to further delve into these identified
topics, allowing us to analyze the details of relevant literature.

This combination of two methods ensures that our study is coherent and sys-
tematic. Bibliometric analysis reveals the broad overview and background of this
topic, while the systematic literature review offers detailed insights to enrich our
findings. Through these methods, we can validate and expand our conclusions
drawn from each method.
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3.1 The First Phase (Bibliometric Analysis)

Artificial intelligence (Al) and deep learning (DL) are changing traditional
teaching models and making education more personalized and efficient(L. Chen et
al., 2020). Considering this, it’s very important to understand comprehensively Al
and deep learning in education to understand the critical insights that can impact the
future development of education in a technology-driven world. In the continuously
developing area of Al and Deep learning in education, to achieve this objective,
bibliometric analysis becomes an essential instrument to evaluate the academic
landscape in this field. It involves a systematic approach to assessing the body of
work on Al and DL in education to identify the research topic and development
direction. In addition, bibliometric analysis highlights the productive journals or
authors by conducting citation counts. Besides that, it illustrates collaborative net-
works between academics and institutions. With these approaches, bibliometrics
reveals the development context of this field and outlines a blueprint for the future
development of Al and DL in education.

In this first phase of bibliometric analysis, VOSviewer software was used to
identify the top publication years, countries or districts, educational institutions,
authors, journals, and keywords related to the integration of AI/DL into education.

3.1.1 What are the Top Publication Years, Countries or
Districts, Educational Institutions, Journals, Authors,
Subject Areas, and Keywords for Integrating Atrtificial
Intelligence (Al) and Deep Learning (DL) in Education?

1) The top publication years in the field of integration of AL/DL into education

According to the results presented in Figure 2, Before 2019, the publications in
this field were relatively low, indicating that the integration of artificial intelligence
and deep learning received less attention in the education field. However, the quan-
tity of publications on AL/DL integration into education increased significantly in
recent years, particularly in 2023, when the number of publications reached a peak
of 289, highlighting that the integration of AL/DL into education has emerged as
a prominent research field.
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Figure 2. Publication distributions by years in the field of integration of AL/DL
into education

|:- Publication Years . J

2) The top educational institutions in the field of AI/DL integration into education

Figure 3 lists the top 10 productive educational institutions in the field of Al/
DL integration with education. Among these educational institutions, Zhejiang
University and University College Dublin have a significant impact on the academic
landscape, as presented by their publications of 7. Other prominent educational
institutions, including King Abdulaziz University and the Sri Lanka Institute of
Information Technology, also have notable contributions with 6. Following closely
are the University of Hong Kong, University of Toronto, Chandigarh University,
and Uttaranchal University, with publications of 5. The work of these educational
institutions plays an important role in integrating Al and DL into education and has
led to more personalized and effective learning experiences.

Figure 3. Top 10 educational institutions in the field of AI/DL integration into
education

Educational Institutions
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(3) The top authors in the field of AI/DL integration with education in China.

Table 2. The top authors in the field of AI/DL integration into education

Author TP H- TC Current affiliation Country/Districts
Index
Becker, Brett A. 122 27 2514 University College Dublin Ireland
Denny, Paul C. 152 33 3745 The University of Auckland New Zealand
Prather, James 34 17 1002 Abilene Christian University United States
Shaik, Thanveer 15 6 189 University of Southern Queensland Australia
Basha
Bosch, Jan 454 53 10538 Chalmers University of Sweden
Technology
Chatterjee, 45 8 189 Manchester Metropolitan United Kingdom
Indranath University
Cho, Gyusung 45 6 192 TongMyong University South Korea
Dann, Christopher 25 4 88 University of Southern Queensland Australia
Ewart
Dzhusupova, 7 4 24 Technische Universiteit Eindhoven Netherlands
Rimma
Finnie-Ansley, 7 5 318 The University of Auckland New Zealand
James
Hwang, Gwojen 572 80 24288 National Taiwan University of TaiWan
Science and Technology

Table 2 shows the notable authors of AI/DL integration. This review analyzed
10 outstanding authors who have made important contributions to the rapidly
expanding field of AI/DL integration in education. Among these authors, Becker,
Brett A., stands out with numerous publications of 122, an H-index of 27, and a
total citation of 2514. His affiliation with University College Dublin in Ireland il-
lustrates his expertise in this domain. Other authors are from different universities
and academic organizations. Their continuous work defines the landscape of Al/
DL integration into education.

(4) The top journals that focus on AI/DL integration into education
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Table 3. The top journals that focus on AI/DL integration into education

Journal TP TC Cite Publisher
score
Lecture Notes in Computer Science 76955 | 203812 2.6 Springer Nature
Communications in Computer and Information | 21959 | 23780 1.1 Springer Nature
Science
IEEE Access 49687 | 484743 9.8 IEEE
Lecture Notes in Networks and Systems 41485 | 35811 0.9 Springer Nature
LNICST 6071 3929 0.6 Springer Nature
Sensors 35041 | 256060 7.3 MDPI
Advances in Intelligent Systems and Computing | 29624 | 26852 0.9 Springer Nature
Sustainability (Switzerland) 55991 | 381357 6.8 MDPI
International Journal of Advanced Computer 4997 11686 2.3 Science and Information
Science and Applications Organization
Applied Sciences 44530 | 237130 53 MDPI

Table 3 lists acomprehensive analysis of the top 10 journals of AL/DL integration
in education. Lecture Notes in Computer Science stands out with the highest total
publication of 76955, reflecting its important position in this area. The other two
journals, IEEE Access from IEEE and Sustainability from MDPI, with 484743 and
381357 total citations, respectively, also have a significant role in AL/DL integra-
tion in education. These journals, as well as others on the table, illustrate diverse
contributions and significant influence in the development of AI/DL integration
into education.

(5) The countries or districts focus on AI/DL integration into education.

Figure 4. Top 10 countries in publications on AL/DL integration into education

PUBLICATION DISTRIBUTIONS BY
COUNTRIES OR DISTRICTS
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Figure 4 illustrates the publication distributions by countries or districts in the
field of integration of AL/DL into education. Among these countries, China stands
out with 129 papers, illustrating that it is very advanced in this field. India follows
closely, with 126 publications, indicating that it also has high interest and invest-
ment in AL/DL integration into education. The United States ranks third with 116
papers. It proves that its research in this field is also very important. In general,
some Asia countries, like China, India, South Korea, and Japan, are major countries
that contribute to this field. In addition, the United States and the UK, as important
Western countries, have also shown continued research interest in this field. Figure
5 shows the leading countries in publications on AL/DL integration into education.

Figure 5. Publication distributions by countries
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(6) The top keywords used in publications in the field of AI/DL integration with
education

Figure 6 displays the most used keywords in the field of AI/DL integration into
education. An in-depth analysis of the keywords in AL/DL integration reveals the
phrases that play the most important role in shaping this dynamic and developing
field. “Deep learning” emerges as the dominant subject among these terms, This
means that deep learning not only receives more attention in research but also has
strong correlations with other topics. In addition, “learning systems” closely follow,
demonstrating research on “learning systems” also occupies an important position.
Moreover, some other important terms, such as “students”, show that many studies
focus on the integration of AL/DL into education to enhance students’ learning
experience. At last, “Artificial intelligence” with 90 occurrences, and a total link
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strength of 648, indicating the increasing acceptance of artificial intelligence as a
popular technology in the domain of education.

Figure 6. The most used keywords in the field of AL/DL integration into education

3.2 The Second Phase (the Systematic Literature Review, SLR)

The second phase(Systematic literature review) provided comprehensive new
insights into the integration of AI/DL into education. These insights include common
themes, significant findings, emerging trends, primary challenges, and future agendas.

3.2.1 What are the Applications of Al and ML in
Education, and What Impact Do They Have?

This part focuses on the applications of AI/DL and their impact on education.
The most important results are shown in Table 4.

Table 4. Applications of Al and DL and Their Impact on Education

Studies Al and DL application Impact on Education
Li and Mohamad Latent Dirichlet Integrated Deep This paper discusses the LDiDL model to assess and enhance students’
(2023) Learning (LDiDL) English Oral proficiency. This study demonstrates that the LDiDL model

is a potential Al tool based on deep learning to improve learning outcomes
and provide personalized learning.

Shu and Gu (2023) The Edu-Metaverse is based on This paper examines the Edu-Metaverse model in education. This method
smart education aims to enhance students' learning outcomes.
Koé-Januchta et al. Al-enriched biology book It examines how Al-enriched biology books have been used in education.
(2022) This method optimizes cognitive load for deeper learning in higher
education.

continued on following page
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Table 4. Continued

Studies AI and DL application Impact on Education
Fahd and Miah Big Data Analytical Solution Big Data Analytical Solution
(2023) (BDAS) (BDAS) was used in this study. This may predict student success factors and

improve students’ learning.

N. D. Alqgahtani et al.
(2023)

Hybrid Al Approach(CNN-SVM
and CNN-RF)

Hybrid models (CNN-SVM and CNN-RF) are dyslexia detection which
were used in this study to provide more informed and timely educational
interventions.

Z. Chen et al. (2020)

Hybridized Deep Neural Network
(HDNN) in education 4.0

This study highlighted the importance of Hybridized Deep Neural Network
(HDNN) in education 4.0 to improve student performance analysis and
promote personalized learning.

Babu et al. (2023)

Metaheuristic Optimization-based
Feature Subset Selection with an
Optimal Deep Learning Model
(MOEFSS-ODL)

This article introduced the MOFSS-ODL model in education to improve
students' learning outcomes by predicting student performance and
providing personalized feedback.

Shi et al. (2023)

Smart Classroom Teaching Model

This research proposed a Smart Classroom Teaching Model to provide a
personalized learning experience and enhance teaching effectiveness.

Winiarti et al. (2022)

Convolutional Neural Network
(CNN) method based on AI/DL

This research demonstrated the implementation of the Convolutional
Neural Network (CNN) method based on AI/DL in cultural education and
preserving traditional knowledge.

education

Chaudhry et al. Evaluation Approach in Higher This paper highlights the importance of Al tools, such as ChatGPT, in
(2023) Education(ChatGPT) educational practice.
Lee and Kim (2023) Metaverse-based It introduces Metaverse-based

Education aims to encourage student engagement and immersive learning

Shiao et al. (2023)

Dropout risk prediction model

The dropout risk prediction model was used in this study to identify high-
risk students and to reduce the dropout rate.

Trabelsi et al. (2023)

Real-Time Attention Monitoring
System: YOLOvV5 Model

A new monitoring system: the YOLOv5 Model was employed in education
to evaluate student engagement, to help teachers provide personalized
instructions

Yang (2022)

Natural Language Processing
(NLP), Character-level recurrent
neural

network with Back Propagation
neural network (Cha_RNN_
BPNN)

This study elaborates on Character-level recurrent neural networks with
Back Propagation neural networks (Cha_RNN_BPNN) to enhance English
language education and improve students' learning outcomes

Xu et al. (2023)

Agar phantom model and deep
learning technique

This article presents an Al based on a deep-learning model using the Agar
phantom model to assist medical students learn ultrasound quickly and
safely.

Alhazmi et al. (2023)

XLNet neural network model

The XLNet neural network model was implemented in this research to
analyze students’ emotions, guiding students” improvement in learning.

Latif et al. (2023)

The Internet of Things (IoT)-
Based

Al-Powered Braille Learning
System

This paper presents the Internet of Things (IoT)- based Al-powered
Braille Learning System to help visually impaired people in education and
communication.

Rathod et al. (2022)

LIRIS Children Spontaneous
Facial Expression

Video Database, a dataset of
emotions, LIRIS-Mesh, Authors-
Mesh, and explainable artificial
intelligence (XAI)

This study creates the LIRIS Children Spontaneous Facial Expression
Video Database to identify children’s emotions in online learning and to
further improve teacher-student interaction.

Albdrani and Al-
Shargabi (2023)

Chatgpt with 5SEs model

This study highlights the importance of ChatGPT in education with its
potential for personalized learning and timely feedback.

AL-Ghamdi et al.
(2022)

Artificial Intelligence-Based
Cybersecurity

Intrusion Detection
Model(AICIDHEI) technique.

This research introduces the AICIDHEI technique, which integrates Al and
DL for higher education security and efficiency.

Gomaa et al. (2023)

Transformer-Based Embeddings
and BI-LSTM Network

The study introduces Transformer-Based Embedding and BI-LSTM
Networks in education for short answer scoring and accurate assessment.

continued on following page
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Table 4. Continued

Studies

Al and DL application

Impact on Education

Michel-Villarreal et
al. (2023)

Artificial intelligence, deep
learning, and ChatGPT

This study emphasizes the importance of ChatGPT in higher education and
calls for more research and guidelines on ChatGPT.

Kumar et al. (2023)

Deep-learning-based Automatic
Essay Scoring (AES)

This study exposes the Deep-learning-based Automatic Essay Scoring
(AES) in essay scoring.

Alghamdi and Ragab
(2022)

SRODL-LAC technique, median
filtering (MF), Densely Connected
Networks (DenseNet-77), Search
and rescue optimization (SRO)
algorithm

SRODL-LAC technique based on an Al biometric system was employed in
Higher education to ensure cybersecurity and service quality.

Omarov et al. (2023)

PoseNet-enabled deep neural
network

It proposes a PoseNet-enabled deep neural network based on an Al-
driven system to identify the issues in physical education and to improve
personalized and effective physical learning.

Aljohani et al. (2022)

A framework to predict future
skills needs based on Al and big
data.

This research elaborates a framework based on AI and big data to predict
future skills needed in the Saudi education job market, aiming to align
education with industry needs in Saudi Arabia.

Table 4 outlines the application of AI/DL and its impact on education. In sum-
mary, AI/DL is transforming the education field by providing personalized learning,
encouraging student engagement, and predicting the needs of future education.
Moreover, by identifying and monitoring students’ emotions and behaviors, the
application of AI/DL in education not only helps teachers provide timely feedback
and support but also enhances their learning outcomes and efficiency. For exam-
ple, an intelligent tutoring system, such as Squirrel Al, offers personalized and
timely feedback through analysis of learners’ data (Cai & Liu, 2024). Additionally,
ChatGPT assists educators in generating lesson content, providing feedback, reducing
preparation time, and realizing adaptive instruction(ElSayary, 2024). Furthermore,
Al chatbots like Edmodo Assistant facilitate conversational support, helping stu-
dents solve problems independently and promoting self-directed learning (Alisoy
& Sadiqzade, 2024). These Al-powered tools explained how artificial intelligence
makes instruction more personalized, responsive, and effective.

To further understand the overall impact of AI/DL in education, it is necessary
to understand the new opportunities created by Al techniques for educational de-
velopment. This will be explained in detail in the next part.

3.2.2 What Variables Does Research Focus on
Regarding Al and DL in Education?

The applications of AI/DL in education have created lots of possibilities to enrich
students’ learning experiences and improve their learning outcomes. This section
takes a comprehensive exploration of the variables related to AI/DL applications
in education, as outlined in Table 5.
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Table 5. Variables related to AI/DL applications in education

Studies

Al and DL variables

Al and DL impact

Li and Mohamad
(2023)

Students’ English proficiency
assessment

Using the LDiDL framework based on Al to
evaluate Students’ English oral proficiency and
provide personalized suggestions.

Shu and Gu (2023)

Students learning outcome

Using an Edu-Metaverse-backed smart
education model based on Al and DL to
improve student learning outcomes.

Koé-Januchta et al.
(2022)

Students' three sub-types

of cognitive load and their
relationship with learning gain,
self-regulated learning, and
usability perception

Exploring the impact of the Al-enriched
biology book, which integrates Al and DL,
on students' cognitive load as well as their
relationship with learning gain, self-regulated
learning, and usability perception

Fahd and Miah
(2023)

Students success factors

Developing an Al tool to predict students’
success factors and to provide personalized
learning.

N. D. Algahtani et
al. (2023)

Identification of Dyslexia via
Handwriting Image Analysis.

Al might be used to resolve special issues,
for example, detecting Dyslexia by analyzing
handwriting images.

Z. Chen et al. (2020)

Students performance

These references belong to Al-driven tests
and data analysis for predicting students'
performance and providing personalized
learning.

Babu et al. (2023)

Students Academic
Performance

Al is expected to be used in higher education to
improve students' academic performance.

Shi, Muhammad
Umer, & Shi (2023)

Effectiveness of college-level
English education

Al may be used to optimize the effectiveness
of blended learning in college-level English
education.

Winiarti et al. To identify the type Al will likely be used not only to identify and
(2022) of building using deep learning classify traditional Indonesian architectural
and Al styles but also to enhance students'

understanding of their history and culture as an
educational tool.

Chaudhry et al. Student’s Performance in Higher It is possible to use Al and DL in higher

(2023) Education education, especially ChatGPT, to predict and
enhance student performance.

Lee and Kim (2023) | Learners’ focus and immersion Al may be used to improve and optimize

learners’ focus and immersion.

Shiao et al. (2023)

Students drop out and learning
outcomes

This might demonstrate the use of Al to reduce
students’ dropouts and enhance their learning
outcomes.

Trabelsi et al. (2023)

Students’ emotions, attendance,
and
attention levels

Al might be used to monitor and assess
students' engagement and attention in learning.

Yang (2022)

Students' English learning
outcomes

This might include investigating how
learners can benefit from NLP, especially in
English learning

continued on following page
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Table 5. Continued

Studies AI and DL variables Al and DL impact

Xu et al. (2023) Students ultrasound skills This reference examines how AI/DL is
incorporated into the training of ultrasound-
guided technology to

Enhance the speed and accuracy of learners’
acquired skills

Alhazmi et al. Students’ emotions Using AI/DL to analyze students' emotions to

(2023) and Rathod enhance the quality of education is certainly

et al. (2022) involved in these articles.

Latif et al. (2023) Arabic and English bilingual Applications of AI/DL in education can
individuals' learning outcomes improve Arabic and English bilingual

individuals quality of life

Albdrani and Al- Students learning The significance of Al in providing

Shargabi (2023) personalized learning is the focus of this study.

Pucchio et al. (2022) | Students’ perceptions of Al How students perceive the use of Al in the
learning environment is the concern of this
study.

AL-Ghamdi et Intrusion detection in higher In higher education, AI/DL can tackle intrusion

al. (2022) and education detection to ensure the security of educational

Alghamdi and networks.

Ragab (2022)

Gomaa et al. (2023) | Short Answer Grading Short Answer Grading systems powered by Al

are meant to enhance accuracy and efficiency,
save teacher time, and improve learning
outcomes.

Michel-Villarreal et | Challenges and Opportunities of This article highlighted the impact of Al on

al. (2023) Generative Al higher education.

Kumar et al. (2023) | Effectiveness of Automatic Essay The optimization of AES based on Al is the
Scoring (AES) focus of this study

Omarov et al. (2023) | Athletes' technique and Using Al techniques in physical education to
performance improve students' performance is involved.

Aljohani et al. Student satisfaction, retention, and | This reference belongs to Al-based analysis of

(2022) employability, big data to predict the future market's demand

for sustainable skills.

The results of the table above highlight the various applications of AI/DL in
education, including students' learning outcomes, students’ engagement, language
proficiency, and security of educational networks. In addition, the potential of
Al to provide personalized learning, predict students’ performance, and optimize
instructional support demonstrates that the integration of AI/DL into education is
revolutionary.

To deepen ourunderstanding with a thorough perspective, we should explore how
Al techniques are transforming the educational environment nowadays. Based on
an in-depth analysis of the significant impact of AI/DL applications on education,

83




Damaola Olugbade (damola. olugbade@tech-u Downloaded: 6/26/2025 6:39

1GI Global Scientific Publishing Flatform P Address: 102.89.83.237

we can find out their potential not only to improve students' learning outcomes but
also to establish a new paradigm for teaching and learning.

3.2.3 What are the Significant Findings or Emerging
Trends in Al and DL Research in Education?

Based on the review paper, we can have a comprehensive understanding of how
AI/DL is transforming the learning environment by emphasizing the significant
findings or emerging trends of the integration of AI/DL into education. The ap-
plications of AI/DL are advancing the development and innovation of educational
technology. In the Li and Mohamad (2023) study, a framework named LDiDL, an
Al tool based on a deep learning model, can be used to provide accurate assessments
of English speaking proficiency and improve English learners’ learning outcomes.
An Intelligent education platform of Al, such as Edu-Metaverse, is illustrated in
the study of Shu and Gu (2023), which has significantly improved English learners’
performance and virtual technologies. The study of Ko¢-Januchta et al. (2022) pro-
posed Al textbooks based on a deep learning model to reduce students’ cognitive
load. And Al tools, such as the BDAS technique, have achieved more accuracy in
predicting students’ academic performance(Fahd & Miah, 2023).

Moreover, the applications of AI/DL have made great progress in the special
education domain. For example, the CNN-SVM model(N. D. Alqahtani et al., 2023),
which integrates Al and DL, has achieved a significant accuracy rate of 99.33%
in identifying children’s dyslexia. This technique has the potential to identify the
difficulties during children’s learning, provide appropriate instructional support,
and ultimately improve their reading skills. Considering the history and cultural
education, the Convolutional Neural Network (CNN) method based on the AI/DL
model has shown great effectiveness of 97% in recognizing traditional architectural
styles. In this way, the Al technique significantly assists the preservation and in-
struction of traditional culture. In terms of medical education, the Al technique is
considered an effective tool due to its ability to provide personalized learning and
analyze large amounts of data(Pucchio et al., 2022).

In addition, Al and DL implementation have enriched the educational content
and instructional strategies, and in the meantime, boosted the innovation of educa-
tional technology. The study of Trabelsi et al. (2023) proposed automatic attention
assessment systems to measure students’ emotions and attention during learning,
meanwhile, the personalized instructional guidance provided by Al based on deep
learning aims to reduce students' dropout rate and enhance their engagement in
learning(Shiao et al., 2023). The Al-driven Braille learning system based on Inter-
net technology improves Braille learning and visually impaired people’s reading
abilities and communication(Latif et al., 2023). In terms of data analysis, models
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such as Character-level recurrent neural networks effectively classify a large amount
of discussion forum data and provide in-depth insights into teaching (Yang, 2022).
These studies not only improve the personalization and interactivity of education but
also provide educators with richer teaching resources and more effective teaching
strategies.

Overall, the Al technique is transforming different areas of education. These papers
just provided a comprehensive view of Al’s impact on the learning environment.

3.2.4 What are the Primary Challenges or Limitations
of Al and DL Research in Education?

Although the applications of AI/DL are full of potential in the education domain,
they also face some challenges. Shu and Gu (2023) highlight the challenges with
technological immaturity, high implementation costs, lack of human-computer
interaction, front-line teachers or instructional designers, and lower levels of stu-
dents’ core literacy. According to Koé-Januchta et al. (2022), new limitations for
Al textbooks are difficulties in the measurement of cognitive load, difficulties of
Al textbook design, students’ self-regulation skills, and limitations of instruments’
validity and reliability. Reference of N. D. Alqgahtani et al. (2023) demonstrates
the effectiveness of Dyslexia via Handwriting Image Analysis as well as its limita-
tions, such as limited handwriting datasets for children with dyslexia and research
relevance. Section Shi, Muhammad Umer, & Shi(2023) identify the benefits of
the Smart Classroom Teaching Model in enhancing English students’ learning
outcomes, while it also underlines the need for more research to test the reliability
of the teaching model. The study of Chaudhry et al. (2023) highlight the need for
more research on students’ learning affected by Al.

Moreover, Lee and Kim (2023) emphasize Al's potential to improve students’
immersion and focus, but the limitation of generalization is the main challenge of
this study. Considering the prediction of Al tools, Shiao et al. (2023) underscore
AI’s development in the future to reduce students’ dropout rates and encourage
them to learn. Trabelsi et al. (2023) emphasize the need for a larger dataset for
deep-learning neural networks to work effectively. Xu et al. (2023) highlight the
necessity of clearer pictures and accurate labels for the identification of Al tools.
Albdrani and Al-Shargabi (2023) and Michel-Villarreal et al. (2023) stress the po-
tential of ChatGPT but highlight the problems with sample size and technical issues.
Pucchio et al. (2022) investigate students’ perception of Al but also acknowledge its
limitations, with the lack of Al training, educational opportunities, and curriculum
being the main challenges. In summary, although Al and DL have great potential
in education, their value can only be fully realized by addressing the identified
technical and implementation challenges.
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3.2.5 What are the Future Directions for Al
and DL Research in Education?

Based on examining the significant findings or emerging trends of AI/DL,
we can observe that the integration of AI/DL is transforming the education field.
This section will try to highlight the potential of Al techniques and propose future
directions and recommendations to facilitate their continued development in the
education domain.

Li and Mohamad (2023) highlight the importance of NLP models to do language
evaluation and enhancing spoken language proficiency. Shu and Gu (2023) call for
more Edu-Metaverse-based on smart education should be used at a variety of levels
of education. Koé-Januchta et al. (2022) emphasize that the investigation of Al text-
books should be expanded to improve students' learning outcomes. In the digital era,
Al techniques such as Big Data Analytical Solutions (BDAS) (Fahd & Miah, 2023),
the HDNN model in education 4.0(Z. Chen et al., 2020), MOFSS-ODL(Babu et al.,
2023), Chatgpt(Chaudhry et al., 2023), Metaverse-based education, Dropout risk
prediction model(Shiao et al., 2023), SRODL-LAC technique(Alghamdi & Ragab,
2022) need to be fully implemented to test their efficiency, in predicting students’
performance. According to N. D. Algahtani et al. (2023), a bigger and more com-
prehensive dataset is stressed for children with dyslexia. Accordingly, Lee and Kim
(2023) suggest that the continuous experiment size should be expanded to realize
the generalization of the future study. Considering the potential ability of Al tools to
provide personalized learning and guidance, some research, for example, Shiao et al.
(2023), Yang (2022), Albdrani and Al-Shargabi (2023), and Michel-Villarreal et al.
(2023), suggests that more empirical research needs to be conducted to strengthen
the potential of Al techniques. In terms of the automatic scoring system, Gomaa et
al. (2023) and Kumar et al. (2023) advise that the accuracy and simplicity of the
system to be the focus of future work. The studies of Shiao et al. (2023), Babu et al.
(2023), Z. Chen et al. (2020) and Aljohani et al. (2022) propose that the prediction
of Al tools needs to be improved in the future.

In conclusion, these studies shed light on the pathway of AI/DL in the future,
with ongoing research to improve the accuracy, efficiency, and efficacy of the Al
technique. By addressing the challenges faced and expanding the perspectives of
empirical research, AI/DL can ultimately transformthe learning environment, which
will result in a more personalized, effective, and efficient learning experience.
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4. DISCUSSION

This review comprehensively analyzes the current state, applications, impacts,
and future trends of integrating artificial intelligence (AI) and deep learning (DL)
in education. Firstly, there is a significant increase in papers published on AI/DL in
education in 2023. Secondly, leading countries such as China, India, and the United
States, as well as major educational institutions, like Zhejiang University and Uni-
versity College Dublin, have made great contributions in this field. In addition, Al/
DL technology has the potential to provide personalized learning and data analysis,
which in turn improves learning outcomes and educational security. Various case
studies have demonstrated the effectiveness of Al in real classroom applications.
According to Wang (2025), Squirrel Al has been used to deliver adaptive learning
based on student performance to boost learner engagement and achievement. An-
other study of Attah et al. (2024) showed that Quizalize, an Al-enhanced formative
assessment platform, has been adopted to provide automated feedback based on
students’ performance. During the application of AI/DL in instruction, the teacher
plays a crucial role in successful Al integration. Therefore, many studies indicated
that targeted professional development is essential to reduce resistance and promote
effective application(Shakimova et al., 2024; Tomaskinova & Tomaskin, 2024).
For example, Ding et al. (2024) showed that case-based training improved teachers'
confidence and readiness to apply Al tools. Moreover, Kayal (2024) emphasized the
need for support and pedagogical alignment to ensure meaningful Al integration.

Although Al and deep learning technologies show great potential in education,
they also face some challenges. For example, insufficient technological maturity,
high cost, and lack of human-computer interaction have limited their widespread
use in education. Finally, it proposes future research directions, recommending
improvements in the predictive capabilities and personalized guidance of Al tech-
nology through empirical research and the expansion of datasets. These steps are
aimed at fostering innovation and development in education.

RQ1: What are the top publication years, countries or districts, educational in-
stitutions, journals, authors, subject areas, and keywords for integrating Artificial
Intelligence(Al) and Deep Learning(DL) in education?

In the first section of this review, we conduct a bibliometric analysis to provide
comprehensive insights into the integration of AI/DL into education from a world-
wide perspective. Accordingly, the bibliometric analysis aims to address the first
research question of this study. The year with the highest number of publications
is 2023, indicating that after the COVID-19 pandemic, the integration of AI/DL
into education has become a significant research field all over the world. Zhejiang
University, University College Dublin, King Abdulaziz University, and Sri Lanka
Institute of Information Technology are cutting-edge Al and DL in education,
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exemplifying their excellent research that is shaping the future of educational
technology. Reputable authors, such as Becker, Brett A, with 122 total publications
from Ireland, Denny. Paul C, with 152 total publications from New Zealand, their
output research has promoted

the comprehension and implementation of Al and DL in education. The top
countries, headed by China, with 129 articles, and followed by India and the Unit-
ed States with 126 and 116 articles respectively, are at the forefront of worldwide
research in Al and DL in education. The keywords “deep learning” and “Artificial
intelligence” reflect not only their substantial impact on the education domain but
also their collaborative character, which has strong correlations with other topics,
like machine learning, data analysis, personalized learning, educational psychology,
prediction of data, and instructional design.

RQ2 and RQ3: What are the applications of Al and ML in education, and what
impact do they have? What variables does research focus on regarding Al and DL
in education?

In the second phase, a systematic literature review is conducted to further analyze
the specific issue of applications of Al and DL in education and also to answer the
second research question of this study. The extent of Al techniques in education
covers educational network security, learning systems, administrative automation,
and smart education, while deep learning in education includes: Convolutional
Neural Networks (CNN), Natural language processing(NLP), personalized learning,
data analysis, prediction of student performance, etc. The integration of Al and DL
has a significant impact on education, such as reducing students' dropout rates, im-
proving learning outcomes, saving teachers’ time, enhancing student engagement,
and strengthening the security of the learning environment by predicting students’
performance, providing personalized learning guidance, advanced analytics, and
natural language processing. The integration of Al and DL is employed in various
aspects of the education area, predicting that their applications in education are
revolutionary.

RQ4: What are the significant findings or emerging trends in Al and DL research
in education?

The third research question aims to investigate the integration of Al and DL into
education by identifying the main findings and emerging trends. The integration
of Al and DL is used to provide an accurate assessment of students’ performance,
predict students’ emotions in learning, and provide timely personalized instructional
support. In sum, these studies emphasize their revolutionary impact on different
aspects of the education area, like fertilizing and innovating learning content, in-
structional strategies, and technology.

RQS5: What are the primary challenges or limitations of Al and DL research in
education?
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To address the fourth research question, this review analyzes the main challenges
of applications of Al and DL. Technological immaturity, high costs, limited human-
computer interaction, issues with core literacy among students, and limited sample
size are the main obstacles to the future development of Al and DL. Besides that,
the importance of instruments’ validity and reliability is highlighted. Moreover, the
need for more Al training and educational opportunities to maximize Al's benefits is
stressed. Overall, it is necessary to address these challenges to realize the substantial
progress of Al and DL in education.

Some institutions and stakeholders have started to take action to address these
issues. For instance, to deal with ethical issues, Al ethics committees have been
established in some schools to create clear rules exemplifying the collection and
application of student and staff data(Mouta et al., 2025). Moreover, Nigerian univer-
sities are turning to free or open-source platforms, sharing digital resources between
institutions to reduce the high cost of Al(Peter et al., 2024). At the same time, teacher
training programs are being provided to support instructors in integrating Al tools
into real teaching practice(Ding et al., 2024; Ismail et al., 2024).

RQ6: What are the future directions for Al and DL research in education?

The sixth research question refers to providing suggestions for the future de-
velopment of Al and DL. Al is considered an instrument to improve the learning
experience and student performance. Therefore, future work should focus on the
full implementation of Al tools to test their accuracy and effectiveness in learning.
In addition, to improve the accuracy and generalization of Al tools, it is necessary
to expand larger data sets and sample sizes. Lastly, more empirical research about
Alis needed to improve its potential for predicting data and providing personalized
guidance for students. These recommendations highlight the strategies for advanc-
ing Al and DL in education, focusing on personalized learning, improvement of
accuracy, and practical applications.

5. CONCLUSION

This review implements bibliometric analysis and systematic literature review
to identify significant impacts, main challenges, and future agendas of artificial
intelligence (AI) and deep learning (DL) in education. The review, it found that
there is the highest number of papers published on AI/DL education research in
2023, illustrating the rapid development of artificial intelligence around the world.
Moreover, some countries have made significant contributions to this field, like
China, India, and the United States. The bibliometric analysis also highlights the
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development trends and hot topics all over this field, including reputable academic
institutions and main research keywords.

Aland deep learning technologies have shown wide applications in the education
domain and have brought a transformative impact. Through personalized learning,
these technologies can customize students' learning experiences to meet different
learning styles and needs. The application of data analysis technology in education
makes the collection and analysis of educational data more efficient, thereby helping
to accurately evaluate student performance and provide instant feedback. In addi-
tion, the advancement of educational network security technology has provided a
solid guarantee for ensuring the security of the educational environment. In terms
of learning outcomes, Al and deep learning technologies can improve students'
academic performance and reduce student dropout rates through personalized
teaching support. At the same time, these technologies can also increase students'
participation in class, stimulate interest in learning, and thus improve the overall
learning effect. By predicting learners' emotions, Al technology can also perform
emotion recognition and analysis to provide teachers with targeted teaching plans,
thereby further optimizing personalized teaching support. Overall, Al and deep
learning technologies are comprehensively transforming the education industry and
promoting improvements in education quality and efficiency.

Artificial intelligence (AI) and deep learning (DL) technologies are experiencing
rapid development and showing great potential in the field of education. Despite this,
the full implementation of the widespread application of Al technology in education
still faces many challenges, including immaturity of technology, resource allocation,
lack of human-computer interaction, and teacher training, etc. These limit the full
development of Al technology.

To solve these problems, corresponding adjustments need to be made in edu-
cational practices and policies. In this context, the review proposes future research
directions, emphasizing the need to improve the prediction capabilities and person-
alized guidance of Al technology based on empirical research, as well as expanding
datasets to achieve the generalization of Al technology.

To achieve substantial progress and innovation in AI/DL within the education
field, the review offers several suggestions for future development. These include
improving Al technology, expanding datasets and sample sizes, and enhancing Al
training and education opportunities. By implementing these measures, the paper an-
ticipates more in-depth and extensive applications of AI/DL technology ineducation.
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ABSTRACT

Artificial intelligence (Al) enhances students' learning motivation through personal-
ized learning systems and intelligent tutoring in education. It provides students with
immediate feedback and support to help them overcome their learning difficulties.
In addition, the interactive learning environment created by Al further stimulates
students'interest and engagement in learning. The impact of Al on student motivation
to learn is crucial for improving the teaching system. In this paper, the PRISMA
statement template is used for bibliometric analysis, and the Scopus database is
used to analyze the publications from 2014 to 2023. 216 papers are retrieved to
obtain insights on artificial intelligence and student motivation. The selection cri-
teria are specific inclusion and exclusion criteria that analyze the distribution of
publications from 2014 to 2023, the most important countries, research keywords
and subject areas, and the most relevant authors and journals.These results offer
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insightful information about the field's current research interests.

1. INTRODUCTION

Artificial intelligence (AI) technology is rapidly becoming integrated into the
education sector, profoundly affecting the way teaching is done and the students’
learning experience (Zhai et.al, 2021). With the popularity of Al applications such
as intelligent learning systems, personalized learning platforms and educational
robots, the learning process for students has become more flexible and interactive
(Limna et al., 2022) These technologies can not only provide customized learning
resources according to the individual needs of students, but also stimulate students'
learning motivation and improve learning results through immediate feedback and
adaptive assessment.

With the growing emphasis on integrating customized learning and Al technologies
in education, there is an urgent need to examine the current status of research and
track growing trends across the almost ten-year study period (Ivanova et al.,2024).
Student motivation is a key factor affecting academic success, and Al technology
shows significant potential in enhancing student motivation (Dunn & Kennedy,
2019). Through Al-driven adaptive learning systems, students are able to learn at
their own pace and enjoy a more personalized and engaged learning experience,
thereby maintaining long-term interest in learning. At the same time, Al tools can
also make learning content more lively and interesting through innovative means
such as augmented reality (AR), gamified learning and virtual reality (VR), and
further stimulate the intrinsic motivation of students (Lu et al., 2021).

In addition, Al can enhance students' learning motivation through gamifica-
tion and interactive technologies. The research of Hellin et al. (2023)has shown
that gamified learning elements, such as rewards, challenges, and competition,
significantly increase student engagement and motivation. Al can automate and
personalize these functions, further improving their effectiveness.However, while
Al shows great potential for boosting student motivation, the discussion about its
impact is still ongoing.

2. LITERATURE REVIEW

Inrecentyears, the application of artificial intelligence (Al) in the field of education
has gradually attracted extensive attention from the academic community (Chen et
al., 2022). Al technology has many influence mechanisms when it affects students'
learning motivation. Rane et al. (2023) point out that Al technology can personalize
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the learning experience and help students customize learning according to their own
learning pace and interests. This personalized learning path helps improve students'
intrinsic motivation. In addition, the Al-driven intelligent tutoring system enhances
students' self-efficacy through real-time feedback and guidance, thus stimulating
students' learning interest. However, some studies of Sharma (2024), George (2024),
and Hossain and Islam (2024) have suggested that over-reliance on technology may
lead to dehumanization of the learning process, reducing interpersonal interaction
and the emotional support role of teachers.Other studies of Goswami and Sharma
(2024) and Bulathwela, Pérez-Ortiz, Holloway, Cukurova, and Shawe-Taylor (2024)
have pointed out that unequal access to Al technology could exacerbate educational
inequality, especially in low-resource areas, where some students may not enjoy the
advantages of this innovative technology.

Between 2014 and 2023, the impact of Al technologies on student motivation is
likely to become increasingly significantin teaching and learning. Lee (2023), Hamid
et al.(2023) and Jin et al.(2023) have studied the impact of artificial intelligence on
student motivation in teaching from different aspects, and have a deep understand-
ing of artificial intelligence’s effects on teaching methods and learning. However,
despite Al's significant promise for increasing student motivation, its application
also faces some challenges (Pedro et al., 2019). Therefore, in research exploring the
relationship between Al and student motivation, these factors must be considered to
ensure the effectiveness and sustainability of Al technology in education.

3. THE OBJECTIVES OF THE REVIEW

The objectives of this study can be summarized in three main points:

(1) To study the annual changes, growth trends, and evolution of research topics in
this field.

(2) To identify the countries, researchers and journals that produce the most and
have the greatest influence in this field.

(3) Toexplorethe mainresearch keywords and disciplinary fields related to artificial
intelligence and student motivation.

4. THE RESEARCH QUESTIONS OF THE REVIEW

The study also presents a visual analysis of the influence of Al on students’
motivation from different topics in an educational context, with data sourced from
scopus to answer the following research questions:
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(1) What is the distribution and trend of publications on Artificial Intelligence and
student motivation from 2014 to 2023?

(2) What are the most influential countries, authors, and journals in the field of
student motivation and Artificial Intelligence?

(3) What are the key research keywords and the primary subject areas associated
with Artificial Intelligence and student motivation from 2014 to 2023?

5. METHODOLOGY

A bibliometric analysis was used in this study to conduct a systematic literature
review (SLR) using the PRISMA declaration form and Preferred Reporting Items
for Meta-analysis, which used the PRISMA template to include four processes,
specifically for the purposes of identification, screening, and eligibility, and finally
to choose which studies were part of the review. Data from the Scopus scientific
database were used for bibliometric analysis. The queries passed were related to
“artificial intelligence” and student motivation, searching for article titles, abstracts
and keywords in Scopus. In order to quantify academic communication, analyze
and display the status of present research and trends on student motivation in Al
education, the literature was extracted from the Scopus database for detailed bib-
liometric analysis.

The topics chosen for this study are artificial intelligence and student learning
motivation used in the scopus database for retrieval research. The total number
of articles in this systematic literature review is 957, and the data was selected by
PRISMA statement template. The first stage in the identification process was to
identify documents in the database using the keywords “artificial intelligence” and
“student learning motivation.” These results were then filtered, and 210 were left
after limiting the time range, article type, and language to English. Use VOSviewer's
software tools for data analysis and visualization. VOSviewer is capable of efficiently
analyzing and visualizing bibliometric data, helping researchers extract valuable
information from a large number of literature(Bukar et al., 2023). This visual anal-
ysis can not only clearly show the correlation between different research topics,
but also reveal the research trends and evolution paths in the field, thus providing
more in-depth insight and guidance for academic research. The figure 1 shows the
PRISMA process.
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Figure 1. The PRISMA process
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6. RESULT

Research question 1. Answer the distribution of publications on artificial in-
telligence and student motivation between 2014 and 2023. As shown in Figure 2,
overall, the number of publications in this decade has increased. There was only
one paper published on the topic in 2014, an increase in 2015, but a decline in 2016.
Then there was a gradual rise from 2016 to 2018, but a decline again from 2018 to
2020. Since 2020, the amount of documents has raised significantly, and by 2023,
the quantity of documents has increased to 84.
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Figure 2. The distribution of publication from 2014 to 2023
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Research question 2. The second research question aimed to determine the
most relevant journals, authors and countries in artificial intelligence and student
motivation. Figure 3 illustrates the total number of publications (TP) of the primary
journals in the study of student motivation and artificial intelligence. Then, the Sco-
pus database selected the ten most highly cited journals in the subject, and analyzed
the detailed information of these journals, including total publication volume (TP),
citation score, total citations (TC), the most cited article, the number of citations of
the article, and the publisher name of the journal.
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Figure 3. The pie chart of most relevant journals in artificial intelligence and student
motivation research
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As shown in Table 1, the journal with the most links to Al and learning motiva-
tion research is Frontiers in Psychology, with 10 publications and 11,948 citations.
“Sustainability (Switzerland)” also published 10 articles, and the number of citations
reached 381,357. The most frequently cited article in this journal is Blockchain tech-
nology enhances sustainable higher education. This article studies the technology
of blockchain and focuses on the influence of motivation on collaborative activity.
This has had a beneficial effect on the academic performance of higher education
institutions (HEI). There are four publications in the journal of Education Sciences,
but the citations reached 15,882 times, and the correlation is also very high.
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Table 1. Summarizes the most significant journals on Al and student motivation

No journals TP TC Cite Most cited articles Time
scores(2023) cited
1 Frontiers in 10 | 119948 5.3 Enhancing academic writing skills 23
Psychology and motivation: assessing the efficacy
of ChatGPT in Al-assisted language
learning for EFL students
2 Sustainability 10 | 381357 6.8 Blockchain technology enhances 54
(Switzerland) sustainable higher education
3 Computers 7 3080 16.8 The effect of generative artificial 82
and Education: intelligence (Al)-based tool use on
Artificial students' computational thinking
Intelligence skills, programming self-efficacy and
motivation7
4 Education and 7 17613 10 Exploring a self-directed interactive 23
Information app for informal EFL learning: a self-
Technologies determination theory perspective
5 European Journal | 6 1805 7.3 Activating learning in engineering 58
of Engineering education using ICT and the concept
Education of ‘Flipping the classroom’
6 International 6 1337 24 A comparison of flipped and 23
Journal of traditional classroom learning: A case
Engineering study in mechanical engineering
Education
7 British Journal 5 7042 15.6 A reflective thinking-promoting 66
of Educational approach to enhancing graduate
Technology students' flipped learning engagement,
participation behaviors, reflective
thinking and project learning
outcomes
8 Computers and 4 20486 27.1 A self-determination theory (SDT) 108
Education design approach for inclusive and
diverse artificial intelligence (AI)
education
9 Education 4 1548 8.8 Programming skills in the industry 46
for Chemical 4.0: are chemical engineering students
Engineers able to face new problems?
10 Education 4 15882 4.8 Needs and performance analysis 32
Sciences for changes in higher education
and implementation of artificial
intelligence, machine learning, and
extended reality

TP: top publication; TC: top citation

Research Question 2 also involves the most important authors in the area of
artificial intelligence and student motivation.The top 10 authors were listed after
a search was conducted in the Scopus database.Table 2 presents a list of the most
effective authors on Al and student motivation in the field of education, with de-
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tailed information about these authors, including author name, first publication
year, total publications (TP), H-index, total citations (TC), and affiliation as of
right now. According to the Scopus database, the most prolific author is Chai,
Ching Sing from the Chinese University of Hong Kong, whose first paper in this
field was published in 2021. In total, he has published 264 papers, been cited 9,515
times, and has an H-index of 56. Ranked as the second most productive author is
Hwang Gwojen from National Taiwan University of Science and Technology, who
has published 582 papers and been cited 25,125 times. His paper ranks first in total
citations. Among the top 10 authors, the author with the highest number of citations
of relevant papers is an article by Chai, Ching Sing and Chiu, Thomas K.F, Dai and
Yun, which is cited 108 times.

Table 2. Summary of the most prolific authors in Al and student motivation

No Name TP TC H-index Most cited articles Time Affiliation
cited
1 Chai, Ching | 264 | 9515 56 A self-determination theory 108 Chinese
Sing (SDT) design approach for University of
inclusive and diverse artificial Hong Kong

intelligence (AI) education

2 Hwang, 582 | 25125 82 A reflective thinking-promoting 66 National
Gwojen approach to enhancing graduate Taiwan
students' flipped learning University of
engagement, participation Science and
behaviors, reflective thinking Technology

and project learning outcomes

3 Chiu, 75 2622 28 A self-determination theory 108 Chinese
Thomas (SDT) design approach for University of
K.F. inclusive and diverse artificial Hong Kong

intelligence (AI) education

4 Yueh-Min, | 669 | 11822 55 The exploration of continuous 38 National
Huang Ray learning intention in STEAM Cheng Kung
education through attitude, University

motivation, and cognitive load

5 Chen, 16 343 9 Impacts of an Al-based chabot 54 Chihlee
Peiying on college students’ after-class University of
review, academic performance, Technology

self-efficacy, learning attitude,
and motivation

6 Chu, 181 | 4607 36 Effects of chatbot-assisted 20 Hong Kong
Samuel Kai in-class debates on students’ Metropolitan
Wah argumentation skills and task University
motivation

continued on following page
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Table 2. Continued

Downloaded: 6/26/2025 6:39:0

P Addres

No Name TP TC H-index Most cited articles Time Affiliation
cited
7 Dai, Yun 36 605 10 A self-determination theory 108 Chinese
(SDT) design approach for University of
inclusive and diverse artificial Hong Kong
intelligence (AI) education
8 Fonseca, 205 | 2206 24 Technological adaptation of 33 Universitat
David the student to the educational Ramon Llull
density of the course. A
case study: 3D architectural
visualization
9 Ili¢, 22 358 9 Blockchain technology 54 University
Valentin enhances sustainable higher Business
Kuleto education Academy in
Milena Novi Sad
10 Khambari, 73 298 8 Improvement of Pre-Service 6 Universiti Putra
Mas Nida Teachers' Practical Knowledge Malaysia
Md and Motivation about
Artificial Intelligence through
a Servicelearning-based
Module in Guizhou, China: A
QuasiExperimental Study

TP: top publication; TC: top citation

Regarding the countries that have contributed the most to Al and learning moti-

vation research, Figure 4 shows a map that identifies the most influential countries
in the Scopus database based on total publications (TP). Table 3 summarizes the
countries that have made the most significant contributions in this field, and lists
analytical indicators such as ranking, country names, total publications (TP), and
the most important academic institutions. Table 3 clearly demonstrates that China
is the foremost country in the domain of Al and learning motivation research, with
a total of 40 papers published, of which Beijing Normal University is the most im-
portant research institution in the field. It is followed by the United States with 33
publications, of which the University of Florida is the most important institution.
Spain ranks third with 22 papers published, and Universidad Politecnica de Madrid
is the most important Spanish institution in this field.
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Figure 4. The map of the most important countries in Al and student motivation
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Table 3. An overview of the most important countries in Al and student motivation

Rank Country TP Most significant academic institution
1 China 40 Beijing Normal University

2 United States 33 University of Florida

3 Spain 26 Universidad Politécnica de Madrid
4 India 13 Lovely Professional University

5 Saudi Arabia 12 King Faisal University

6 United Kingdom 10 University of Cambridge

7 South Korea 9 Florida State University

8 Malaysia 8 Universiti Sains Malaysia

9 Mexico 8 Tecnoldgico de Monterrey

10 Australia 5 Western Sydney University

To give a clearer view, Figure 5 depicts the quantity of documents for each nation
as a bar chart. In addition to the top three countries mentioned earlier, the top ten
countries also include the United Kingdom, Australia, Malaysia, Mexico and other
countries, which have also made important contributions to the research in this area.
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Figure 5. The bar chart of publication according to the countries
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Research question 3. This study used VOSviewer software to analyze the rela-
tionship between co-authors and states related to research on artificial intelligence
and learning motivation. As shown in Figure 6, The results demonstrated that China
and the United States possessed the strongest link strength, with 13 links each. China
involved 40 articles, the total number of citations is 398; The United States involved
33 articles with a total of 555 citations. The next strongest countries were the UK,
India and Saudi Arabia, each with nine links, with the UK having the highest overall
amount of citations at 244. Although Spain has a link strength of 6, its total number
of citations is 421. The map also illustrates the relationships between co-authors
among other countries.
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Figure 6 A map illustrating the collaboration network between countries based on
co-authorship
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Next, this study examines the co-occurrence of primary research keywords used
in the field of artificial intelligence and student motivation during the last decade.
Figure 7 depicts the mapping depending on the co-occurrence relationships between
all keywords in the Scopus database. The results show that “artificial intelligence” is
the keyword with the most frequent co-occurrence rate (Oc = 139) and the highest
link strength (560), followed by “student” (Oc = 88) and “motivation” (Oc = 64).
In addition, additional keywords with strong co-occurrence rates include “learning
system” (Oc = 36), “teaching” (Oc = 36), “education” (Oc = 33), “e-learning” (Oc
= 34) and “active learning” (Oc = 28).

Moreover, Figure 8 shows the co-occurrence pattern of author keywords . The
most frequent keyword was “artificial intelligence”’(Oc=68) and had a total of 50
links to other keywords. This was followed by “motivation” (Oc=23) and “active
learning” (Oc=24). Other keywords such as “highereducation” (Oc=14), “e-learning”
(Oc=11) and “chatgpt” (Oc= 10) were also displayed in the map.
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Figure 7. A map illustrating the co-occurrence relationships among all keywords.
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Figure 8. A map showing the co-occurrence relationships among author keywords.
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In terms of the most significant subject area in Al and student motivation, the
highest percentage (31.8%), including 135 documents, was in social science. There-
fore, the social sciences seem to be the subject area most relevant to Al and student
motivation. This was followed by 97 papers published (22.8%) from computer
science. The fields with the fewest publication were Earth and Planetary Sciences,
Economics, Econometrics and Finance, Neuroscience, and Nursing, and only one
document for each subject. The remaining data of publication on Al and student
motivation according to the subject area is shown in Figure 9.
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Figure 9. The pie chart displaying the number of publications by subject area
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7. DISCUSSION

The application of Alin education, especially in stimulating students' motivation,
does not merely rely on its automated functions. More and more teaching practices
show that Al tools, such as chatbots and tutoring robots, are collaborating with
teachers to provide personalized learning support (Chiu et al.,2024). For instance,
in some online learning platforms, Al can not only adjust the content based on stu-
dents' performance, but also help teachers more accurately identify students' learning
difficulties through real-time feedback, thereby jointly enhancing students' learning
motivation and classroom participation. Although Al technology has brought signif-
icant potential in the field of education, its application is also accompanied by some
ethical issues, especially in terms of student data privacy and Al bias (Huang, 2023).

According to the Scopus database literature analysis results, from 2014 to 2023,
artificial intelligence (Al) and learning motivation research publications in the field
of education show a clear growth trend. It reflects the continuing concern in the
field of education about the complex interaction between technological progress and
the psychology of learning (Beer & Mulder, 2020). Akyuz (2020) pointed out that
initial research has focused on the implementation of Al technology in education
area, such as personalized teaching systems and intelligent tutoring tools, to explore
its potential impact on student motivation. However, with the development of tech-
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nology and the advancement of educational theories, the academic community has
gradually deepened its attention to this field, and the research content has expanded
from the simple application of technology to explore how Al affects students' in-
trinsic motivation, autonomous learning ability and learning effectiveness (Vistorte
et al.,2024). This growth not only reveals the potential of Al to inspire and sustain
student motivation, but also reflects the ongoing exploration in educational practice
of how to effectively integrate Al technology to promote positive learning experi-
ences. This trend shows that educators and researchers are becoming more aware
of the important role of Al in shaping learning motivation and enhancing learning
outcomes, while also highlighting the need for careful research on motivation and
learning experiences in a rapidly changing technological environment.

In addition, the bibliometric analysis displays that the journal most relevant
to Al and student motivation in the field of education is published by Frontiers in
Psychology and Sustainability (Switzerland). The most frequently cited articles
are Enhancing academic writing skills and motivation: assessing the efficacy of
ChatGPT in Al-assisted language learning for EFL students and Sustainability
(Switzerland) Published Blockchain technology enhances sustainable higher edu-
cation. The first article is to evaluate the effects of Al on students’ English writing
skills and motivation (Bucea-Manea- onis et al., 2021). The second article uses
blockchain technology to focus on the impact of students’ motivation on coopera-
tive work. In higher education, student engagement leads to better learning results.
Researchers discovered that motivation, teamwork, and student engagement are
significant variables in increasing student learning results (Song & Song, 2023).
Two articles explore the impact of technology on student motivation from different
perspectives. Motivation is a key factor in improving students' learning outcomes,
whether in improving motivation in English writing or teamwork and engagement
in collaborative work. The most prolific author of this analysis is Chai, Ching Sing,
from the Chinese University of Hong Kong, whose article discusses how SDT (Self-
determination theory) based needs reinforced by teacher and student traits (gender
and achievement level) influence artificial intelligence education at the secondary
level in terms of student motivation (Xia et al., 2022).

Moreover, this study also analyzed the main research keywords of artificial
intelligence and student motivation in the past decade. According to the results,
artificial intelligence, student motivation are the most frequently used keywords
within the domain of artificial intelligence and student motivation. These three
keywords also have. The combination of artificial intelligence and learning moti-
vation will become an important driving force to improve teaching effectiveness
and students' independent learning in the future of higher education. Al technology
can not only personalize the learning experience and provide timely feedback on
learning progress, but also enhance students' intrinsic learning motivation through
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interaction and support (Huang et al., 2023). The deployment of Al technology in
collaborative learning can promote teamwork and knowledge sharing among students,
thus further enhancing students' sense of participation and responsibility (Mora et
al.,2020). As these technologies continue to evolve, they will play an integral role
in developing students' ability to innovate and adapt to the demands of future jobs.

The study also highlighted social science as the most significant subject area
related to Al and student motivation. Al is also involved in the field of computer
science. The two fields are closely interlinked. The social sciences focus on human
behavior, psychology, and education, and student motivation is one of the core issues.
Computer science is responsible for developing and optimizing Al technologies
to make them work better in education (Pedro et al, 2019). Therefore, researchers
are conducting interdisciplinary research in these two fields to investigate how Al
technology can be used to improve students' learning motivation and effectiveness,
thereby driving educational innovation. Ouyang et al.(2022) showed that Al tech-
nologies can personalize the learning experience and enhance interactive feedback,
while the theoretical framework of the social sciences helps explain its impact on
student behavior and psychology.

With the development of Al technology, students' learning data is widely col-
lected and analyzed, which may bring the risk of privacy leakage. The algorithms
of Al systems may unintentionally exacerbate existing biases (Mensah, 2023). For
instance, when evaluating students' abilities, some Al models may make unfair
judgments due to deviations in training data. Therefore, while promoting the ap-
plication of Al, it is necessary to ensure its fairness and transparency and protect
students' privacy rights (Khan, 2024). Future research can further explore how Al and
teachers can better collaborate in personalized education and how Al can enhance
students' intrinsic motivation in different educational environments. Furthermore,
with the advancement of Al technology, research on how Al can support teachers
in tracking students' emotional changes and learning progress in real time will also
be an important direction.

In conclusion, according to the findings of this study, the importance of Al in
education for student motivation is reflected in its ability to significantly personal-
ize and optimize the learning experience, thereby enhancing learning motivation.
The effective use of Al can offer tailored content and feedback according to each
student's ability level, interest and learning progress through an adaptive learning
system, avoiding the problem of “sameness” in traditional teaching, and enhancing
students' sense of participation and interest in learning (Kabudi et al., 2021). Mean-
while, Al technology can also help students realize their progress faster through
instant assessment and data analysis, enhance self-efficacy and accomplishment,
and thus stimulate intrinsic motivation. In addition, Al can facilitate collaborative
learning and interaction, making the learning process more interesting and chal-
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lenging, which also helps to cultivate students' motivation to learn in the long run.
In the future, Al will become an important tool to enhance student autonomy and
stimulate intellectual curiosity, laying the foundation for the full popularization of
personalized education.

8. CONCLUSION AND IMPLICATION

With the rapid growth of artificial intelligence in the modern era, we must fully
utilize its function in the field of education and activate students' excitement based
on their individualized development. A bibliometric analysis of 210 papers on
learning motivation and artificial intelligence was done for this study. The decade
from 2014 to 2023 has seen an overall uptick in publications related to Al and
learning motivation. This means that these two topics have important potential for
development. The relevant journals, mostly published by Frontiers in Psychology
and Sustainability (Switzerland), have made important contributions to the research
on artificial intelligence and student motivation in education. Furthermore, the most
prolific author is Chai, Ching Sing, currently associated with the Chinese University
of Hong Kong, who first published relevant publications in the field from 2021 on-
wards, with a total of 9,515 citations. Moreover, the study also showed that China
is the most important country in the field of Al and student motivation, with a total
of 40 papers published, of which the most prolific institution is Beijing Normal
University. In terms of Al and motivation for learning, China and the United States
have the highest overall link strength of co- authors, which is very important for the
exposure of the significance of applying Al and motivation for learning on a global
scale. Al, students, and motivation are the keywords that appear most frequently in
most of the publications analyzed in this study. Most journals use these two key-
words to study the details of Al and learning motivation analysis research. From
the perspective of subject areas, social science and computer science are the most
significant subject areas of artificial intelligence and student motivation in educa-
tion, engineering and psychology, mathematics and other fields are also involved.

From this research can be drawn the importance of artificial intelligence in
teaching and learning, through artificial intelligence to enhance students' learning
motivation. In the field of education, artificial intelligence significantly enhances
students' learning motivation through personalized learning experiences, instant
feedback and adaptive learning, gamified learning, the promotion of collaboration
and interaction, and the reduction of learning pressure. Al can provide a tailored
learning path based on the individual needs of students, and help students correct
mistakes in time, see progress, and enhance their sense of accomplishment through
real-time feedback. At the same time, Al can also increase the fun and interaction
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of learning through gamification elements and intelligent matching collaborative
learning, reduce pressure, and thus enhance students' self-confidence and long-term
learning enthusiasm.

The advantage of this chapter lies in exploring the possibility of enhancing
students' motivation through artificial intelligence. This topic holds significant
value because the application of artificial intelligence in the field of education is
increasing day by day. Understanding its impact on students' motivation is crucial
for formulating effective teaching strategies and technologies. From the perspective
of the current relevance of educational trends, exploring how artificial intelligence
can enhance students' motivation is in line with the current educational reform and
future development discussions. By adopting the bibliometric analysis method,
the existing research achievements can be systematically reviewed and analyzed,
providing a quantitative academic basis for this topic. This advantage enhances the
credibility of the chapter. By adopting the bibliometric analysis method, the existing
research achievements can be systematically reviewed and analyzed, providing a
quantitative academic basis for this topic. This advantage enhances the credibility
of the chapter. The combination of artificial intelligence, education and psychology
(motivation) has promoted interdisciplinary research. This in-depth exploration can
provide a more detailed understanding and reveal how technological progress affects
students' behaviors and learning outcomes.

9. LIMITATION AND IMPROVEMENT

This chapter can be improved in the following aspects to better align with the title
“Generators, Robots and Counselors: Innovative Approaches of Human-Machine
Collaboration in Classroom Teaching”. There is a lack of in-depth exploration of
human-machine collaboration in the chapter. The collaboration between AI and
teachers in enhancing students' motivation should be discussed more clearly, espe-
cially how to support teachers in formulating personalized learning paths through Al
tutoring systems. There is a lack of discussion on emerging trends of Alin education,
such as adaptive learning systems and emotional Al, emphasizing the application
of these trends in the classroom. Furthermore, the chapter does not delve deeply
into the ethical issues of Al, particularly challenges such as algorithmic bias and
data privacy. It is necessary to enhance and explore how to balance the application
of technology with ethical requirements. By adding actual case studies to demon-
strate the practical application of Al tools in education, it can help readers better
understand the actual effect of human-machine collaboration. These improvements
will contribute to the depth and practicality of the chapter content, making it more
in line with the theme of this book.
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ABSTRACT

Al in education has transformed teaching, learning, and assessment. It raises
difficult ethical issues pertaining to equity, privacy, algorithmic prejudice, and
academic integrity. This article examines ethical issues, theoretical frameworks,
stakeholder views, and ethical Al deployment in education through a systematic
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literature review (SLR). This study synthesises ethical Al research in education by
defining major challenges, exploring theoretical and philosophical contributions,
analysing educator and student views, and assessing ethical Al integration solutions.
The PRISMA framework discovered 414 Scopus articles. After applying inclusion/
exclusion criteria, 37 papers were examined. The study categorises and interprets
findings across major themes using bibliometrics. Al biases, data privacy hazards,
and critical thinking and academic integrity loss are among the ethical concerns
found. Constructivism, sociocultural theories, and multi-theoretical frameworks
underpin ethical Al

INTRODUCTION

The rapid advancement of artificial intelligence (Al) technologies has signifi-
cantly transformed the educational landscape, offering opportunities for personalized
learning, enhanced instructional methodologies, and streamlined administrative pro-
cesses. From automated grading systems to adaptive learning platforms, Al has the
potential to redefine how educationis delivered and experienced. However, alongside
its promise, Al integration has sparked critical debates surrounding ethical issues
such as data privacy, algorithmic biases, equity, and the role of human agency in
learning environments. Addressing these concerns requires robust ethical frameworks
to guide the responsible adoption of Al in education, ensuring that technological
advancements align with core values of equity, inclusivity, and academic integrity
(Swindell et al., 2024; Butson & Spronken-Smith, 2024).

One prominent challenge arises from the proliferation of generative Al tools,
such as ChatGPT, which allow students to produce human-like text effortlessly.
This capability has blurred the lines between original work and machine-generated
content, posing significant implications for academic integrity and assessment
practices. Institutions are grappling with policy inconsistencies, as some encourage
ethical Al use while others ban it outright. These varying approaches underscore
the urgent need for clear guidelines to govern Al usage in educational contexts and
ensure a consistent understanding among students and educators (Gonsalves, 2024).

Al's ability to handle complex datasets, automate decision-making, and facilitate
personalized learning environments has brought numerous benefits but also unique
ethical dilemmas. For instance, biases embedded in algorithms can perpetuate in-
equalities, while the unequal access to advanced Al tools risks exacerbating existing
educational disparities. Beyond technical fixes, these challenges demand a critical
examination of the societal and cultural implications of Al in education, ensuring
that its adoption does not unintentionally reinforce systemic barriers (Swindell et
al., 2024; Butson & Spronken-Smith, 2024).
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Efforts to navigate these challenges have led to the development of ethical frame-
works and structured methodologies for integrating Al in education. Grounded in
human-centric approaches and philosophical principles, these frameworks emphasize
the importance of ethical considerations alongside technological capabilities. For
example, the works of Freire and Bloom advocate for a humanizing use of Al that
fosters critical thinking, creativity, and ethical engagement in learning. Similarly,
decision-making models such as multi-attribute group decision-making (MAGDM)
offer structured approaches for evaluating Al's impact on education, balancing
efficiency with ethical responsibility (Swindell et al., 2024; Mahboob et al., 2024).

Despite these advancements, gaps remain in understanding and applying these
ethical frameworks effectively. Existing research highlights the potential of Al to
enhance educational practices but also warns againstits risks if implemented without
sufficient ethical oversight. This paper aims to address these gaps by synthesizing
current research on Al ethics in education and providing practical insights. The
goal is to contribute to the development of strategies that not only harness Al's
transformative power but also ensure its implementation upholds principles of
transparency, fairness, and integrity. By fostering a critical dialogue on these issues,
this study seeks to inform policies and practices that will shape the future of ethical
Al integration in education. Thus, the following research questions were developed
to achive this study objective:

1. What are the prevailing ethical concerns associated with the use of artificial
intelligence in education, and how have these concerns been addressed in recent
literature?

2. How do existing ethical frameworks guide the integration of Al technologies
in education, and what are their limitations in addressing challenges such as
equity, privacy, and academic integrity?

3. What role do philosophical and theoretical perspectives play in shaping ethical
frameworks for Al in education, and how can these perspectives inform future
practices?

4. How do educators and students perceive the ethical use of Al in teaching, learn-
ing, and assessment, and what factors influence their compliance with ethical
guidelines?

5. What strategies and methodologies have been proposed to evaluate and enhance
the ethical deployment of Alin education, particularly in balancing technological
efficiency with equity and inclusivity?
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METHODS

This systematic review was conducted in adherence to the PRISMA guidelines
(Page et al., 2021) to ensure a rigorous, transparent, and replicable methodology.
The review aims to identify and synthesize studies addressing ethical frameworks
for artificial intelligence (Al) in education, focusing on the practical and theoretical
implications of these frameworks. The systematic search was conducted using the
Scopus database, chosen for its extensive indexing of high-quality, multidisciplinary
academic literature. The search was performed on 25th November 2024 using care-
fully selected keywords and predefined filters.

The search strategy employed the query:

TITLE-ABS-KEY (ai AND ethical AND frameworks AND education) AND
PUBYEAR > 2018 AND PUBYEAR < 2025 AND (LIMIT-TO (SUBJAREA,
“COMP”) OR LIMIT-TO (SUBJAREA, “SOCI”) OR LIMIT-TO (SUBJAREA,
“BUSI”) OR LIMIT-TO (SUBJAREA, “ARTS”) OR LIMIT-TO (SUBJAREA,
“ECON”)) AND (LIMIT-TO (DOCTYPE, “ar”) OR LIMIT-TO (DOCTYPE, “cp”))
AND (LIMIT-TO (LANGUAGE, “English”)).

1. This query was designed to capture a comprehensive range of studies published
between 2019 and 2024, covering the subject areas most relevant to Al ethics
and education. Initial search results yielded 414 documents, which were sub-
jected to a systematic screening and eligibility process as outlined in figure 1.
Screening Phase: After removing duplicates, abstracts and titles of the records
were reviewed to assess their alignment with the study's scope. This process
narrowed the records down to 246 documents.

2. Eligibility Phase: Full-text screening of the selected documents was conducted.
71 documents were successfully retrieved for detailed evaluation, while 175
records were excluded due to inaccessibility or incomplete data.

3. Inclusion Phase: After thorough examination, 37 documents were included
in the final analysis based on their direct relevance to the topic. 34 documents
were excluded for focusing on unrelated topics such as cybersecurity, sustainable
development, healthcare, and management or entrepreneurship courses.

The step-by-step process is visually summarized in the PRISMA flow diagram

(Figure 1). This systematic methodology ensures that only high-quality, directly
relevant studies inform the review's findings and insights.
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Figure 1. PRISMA framework
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Inclusion and Exclusion Criteria

A clear set of inclusion and exclusion criteria was applied to systematically filter
studies and ensure relevance to the research objective. These criteria are detailed
in the table below:

Table 1. Inclusion and exclusion criteria

Criteria Inclusion Exclusion
Focus Studies addressing ethical frameworks Studies focusing on cybersecurity, sustainable
in the context of Al for education. development, healthcare, or management
unrelated to education.
Publication Published between 2019 and 2024 to Publications before 2019 or beyond 2024.
Period reflect recent advancements in the field.
Document Articles and conference papers indexed Non-Scopus indexed publications, reviews, or
Type in Scopus. book chapters.
Subject Areas Relevant fields, including Computer Irrelevant fields not aligned with the study’s
Science, Sociology, Business, Arts, and educational and ethical focus.
Economics.
Language Written in English. Non-English publications.
Accessibility | Full-text documents retrievable through Documents with inaccessible full-text or
Scopus or institutional access. incomplete records.
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Table 1 shows set of inclusion and exclusion criteria was applied to systematically
filter studies and ensure relevance to the research objective. The review aimed to ensure
all included studies explicitly address the development, application, or evaluation
of ethical frameworks for Al in educational contexts. Restricting the timeframe to
2019-2024 ensures that only the most recent and relevant advancements are con-
sidered. By narrowing the scope to specific document types and subject areas, the
review targeted high-quality, peer-reviewed articles and conference proceedings in
fields directly contributing to the discussion on ethics, Al, and education. Including
only English publications ensured clarity and accessibility for the analysis, while the
exclusion of inaccessible documents minimized biases arising from incomplete data.

RESULTS

1. What are the prevailing ethical concerns associated with
the use of artificial intelligence in education, and how have
these concerns been addressed in recent literature?

The integration of artificial intelligence (Al) in education has brought forth a
myriad of ethical concerns, as highlighted in the reviewed literature. These concerns
span across dimensions of equity, access, privacy, biases, accountability, and the
implications of generative Al technologies. Fgure 2 shows The integration of arti-
ficial intelligence (Al) in education has brought forth a myriad of ethical concerns.
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Figure 2. Shows the integration of artificial intelligence (Al) in education has brought
forth a myriad of ethical concerns.
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As shown in figure 2 The integration of artificial intelligence (AI) in education

has brought forth a myriad of ethical concerns. The researchers divided these into
five main domain as follow:

3.

Equity and Access: Equity in access to Al tools is a recurring concern. Studies
emphasize disparities in how Al technologies are distributed and utilized, often
disadvantaging underrepresented and resource-constrained communities (Blair
Black et al.; Guettala et al., 2024). Similarly, the adoption of generative Al
tools raises challenges related to ensuring inclusivity, particularly for diverse
linguistic and cultural backgrounds (Lin et al., 2024; Kanont et al., 2024).
Privacy and Data Security: Data privacy and security are critical issues.
Researchers highlight the risks associated with the misuse of personal data and
the potential breaches in Al-powered systems (Ibrahim et al., 2024; Luckin et
al., 2024). Concerns about data ownership, transparency, and informed consent
further complicate the ethical landscape (Holmes et al., 2023; Mokander et al.,
2022).

Algorithmic Bias and Accountability: Algorithmic biases, particularly related
to race, gender, and cultural stereotypes, pose significant challenges. Studies
identify the perpetuation of inequalities due to biased datasets and insufficient
diversity in training data (Ibrahim et al., 2024; Kusuma et al., 2022). The lack of
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accountability in automated grading systems and explainable AI (XAI) further
exacerbates these concerns (Figueras et al., 2024; Nannini et al., 2024).

4. Academic Integrity and Over-reliance on Al: The rise of generative Al tools,
such as ChatGPT, has introduced concerns regarding academic dishonesty and
over-reliance on Al for learning tasks. Educators worry about diminishing crit-
ical thinking and creativity among students (Tarisayi, 2024; Yoon et al., 2024).
Additionally, the reliability of Al-generated content and its potential misuse in
assessments highlight the need for robust guidelines (Elhersh & Algawasmeh,
2024; Perkins et al., 2024).

5. Sociopolitical Implications and Ethical Reflexivity: Several studies underline
the broader sociopolitical implications of Al in education, including its impact
on teacher and student agency and the ethical reflexivity required in its inte-
gration (Swindell et al., 2024; Mouta et al., 2024). The challenges of balancing
innovation with ethical governance remain a critical discussion point in the
literature (Mumtaz et al., 2024; Nguyen et al., 2023).

2. How do existing ethical frameworks guide the
integration of Al technologies in education, and what
are their limitations in addressing challenges such
as equity, privacy, and academic integrity?

The reviewed literature highlights various ethical frameworks that have been
proposed to guide the integration of Al technologies in education. However, nu-
merous limitations were identified, particularly in addressing critical issues such
as equity, privacy, and academic integrity. Figure 3 illustrates the limitations to the
existing ethical frameworks guide the integration of Al technologies in education.
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Figure 3. The limitations to the existing ethical frameworks guide the integration
of Al technologies in education.
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As shown in figure 3, the limitations to the existing ethical frameworks guide
the integration of Al technologies in education are elaborated as follow:

1. Inadequacy of Existing Frameworks: Many frameworks lack direct Al-specific
inclusions and fail to address the nuances of integrating Al technologies in
education. For example, ISTE Standards and CAEP guidelines require en-
hancements to reflect Al's role in modern classrooms (Blair Black et al., 2024).
Similarly, AstraZeneca’s Principles for Ethical Data and Al emphasize fairness
and accountability but lack practical tools for implementation (Mokander et
al., 2022). Frameworks such as FATE (Fairness, Accountability, Transparency,
Ethics) also need development to address cultural and linguistic diversity in
educational contexts (Lin et al., 2024).
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2. Limited Consideration for Stakeholder Needs: Several frameworks fail to
incorporate the perspectives of multiple stakeholders, such as educators, students,
and policymakers. For instance, the Golden Triangle Framework emphasizes
collaboration between educators, researchers, and developers but needs scalability
across varied educational settings (Luckin et al., 2024). Similarly, the AI-ICE
framework assesses cognitive engagement but lacks validation for application
across different educational levels (Wood & Moss, 2024).

3. Gaps in Addressing Equity and Inclusivity: Ethical frameworks often strug-
gle with integrating equity and inclusivity as core principles. The Technology
Acceptance Model (TAM) provides theoretical underpinnings but requires ad-
aptation for cultural and contextual relevance (Kanont et al., 2024). Hofstede’s
cultural dimensions and current Al literacy frameworks fail to address rapidly
evolving Al ethics challenges and the diverse cultural contexts in which these
technologies are applied (Mumtaz et al., 2024; Taiye et al., 2024).

4. Insufficient Integration of Ethical Reflexivity: Some frameworks focus on the-
oretical principles without providing practical or context-specific implementation
guidelines. For example, the “Doing Responsibilities” framework emphasizes
shared accountability but lacks mechanisms to integrate nonhuman agents and
regulatory aspects (Figueras et al., 2024). Furthermore, ethical customization
for adaptive learning systems often remains underdeveloped (Guettala et al.,
2024).

5. The Need for Iterative and Customizable Approaches: Frameworks like
the Delphi-based teacher CPD programs require broader stakeholder inclusion
to address ethical challenges in Al-enhanced education effectively (Mouta et
al., 2024). Similarly, TAM and UGT frameworks address motivations for Al
adoption but lack specificity in ethical and cultural customization (Le et al.,
2024).

6. Challenges in Fostering Transparency and Accountability: Transparency
and accountability are recurring themes in the literature. The Al Assessment
Scale (AIAS) offers structured integration of Al tools but requires contextual
customization across disciplines (Perkins et al., 2024). Ethical frameworks for
explainable Al (XAI) prioritize transparency and fairness but fail to consider
the contextual nature of ethical decisions (Nannini et al., 2024).

While existing frameworks provide foundational guidance, they exhibit signifi-
cant limitations in their scope and adaptability. There is a pressing need for ethical
frameworks that integrate stakeholder-driven customization, iterative feedback
mechanisms, and practical tools to address challenges related to equity, privacy,
and academic integrity. Future efforts should focus on bridging these gaps to foster
equitable and ethical Al integration in education.
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3. What role do philosophical and theoretical perspectives
play in shaping ethical frameworks for Al in education, and
how can these perspectives inform future practices?

The reviewed literature underscores the significance of philosophical and theo-
retical perspectives in shaping ethical frameworks for Al integration in education.
These perspectives provide the foundation for addressing ethical challenges and
guide the development of practices that prioritize human-centric and culturally
sensitive Al applications.

Table 2. The role of philosophical and theoretical perspectives in shaping ethical
frameworks for Al in education

Perspective/Theory

Key Features

Examples from Literature

Constructivist
Frameworks

Emphasizes collaboration, reflection, and
iterative learning in Al integration.

Roy & Putatunda (2023), Perkins
et al. (2024), Mohammad Awad
AlAfnan (2024).

Sociocultural
Perspectives

Focuses on cultural diversity, professional
identity, and contextual learning in Al
ethics.

Karatas & Yiice (2024), Mumtaz et
al. (2024), Yoon et al. (2024).

Humanistic Approaches

Balances technology with ethical
considerations, emphasizing socially
embedded Al practices.

Cacho (2024), Guettala et al.
(2024), Nguyen et al. (2023).

Ethical Design
Principles

Incorporates transparency, empathy, and
historical context into educational Al
applications.

Kusuma et al. (2022), Ibrahim et al.
(2024), Holmes et al. (2023).

Multi-Theoretical

Combines multiple theories to

Mahboob et al. (2024), Nannini et

Frameworks comprehensively address ethical challenges al. (2024), Taiye et al. (2024).
(e.g., MAGDM, XAI).
Dialogic Ethics Emphasizes shared agency and Mouta et al. (2024), Figueras et al.
contextualized understanding of ethical (2024).
challenges.
Posthumanist Explores shared human-nonhuman Figueras et al. (2024).
Perspectives responsibilities in Al governance.

Practical and
Governance Models

Focuses on stakeholder collaboration,
interdisciplinary approaches, and practical
implementation.

Nguyen et al. (2023), Ibrahim et al.
(2024), Holmes et al. (2023).

Table 2 organizes the theoretical and philosophical contributions into key cate-
gories, providing a quick reference for the findings. the theoretical and philosophical
contributions are categrorized ad follow:
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1. Constructivistand Pedagogical Frameworks: Constructivistlearning theories
emerged as arecurring perspective, emphasizing the collaborative and reflective
integration of Al. For instance, Roy and Putatunda (2023) advocate for Al as
a collaborator rather than a replacement in education. Similarly, Perkins et al.
(2024) propose scalable Al assessment frameworks that incorporate iterative
and reflexive models. Nancye Blair Black et al. (2024) highlight the TPACK
framework and the Theory of Virtuality to support pedagogical integration of
Al, while Leelavathi and Surendhranatha (2024) focus on ChatGPT's potential
to enhance active learning and critical engagement.

2. Sociocultural and Humanistic Approaches: Sociocultural theories play a pivotal
rolein understanding professional identity formation and diverse cultural contexts
in Al ethics. Karatag and Yiice (2024) reflect on sociocultural perspectives in
Al-based learning, while Mumtaz et al. (2024) combine Hofstede’s Cultural
Dimensions Theory with Structural Topic Modeling (STM) to explore cultural
differences in Al ethics. Humanistic approaches, such as those discussed by
Cacho (2024), balance technological advancements with ethical considerations,
emphasizing the need for socially embedded Al practices within academic
environments.

3. Ethical Design and Governance: Ethical frameworks benefit from design
principles that incorporate transparency, empathy, and historical context.
Kusuma et al. (2022) integrate these elements into educational Al applications.
Meanwhile, Nguyen et al. (2023) highlight interdisciplinary and stakeholder-
driven approaches to foster equitable Al integration, stressing the importance
of governance frameworks that prioritize fairness and privacy (Ibrahim et al.,
2024).

4. Multi-Theoretical Integrations: Several studies combine multiple theoreti-
cal frameworks to address ethical challenges comprehensively. For example,
Mahboob et al. (2024) leverage the Multi-Attribute Group Decision-Making
(MAGDM) framework, while Nannini et al. (2024) utilize applied ethics, de-
ontology, consequentialism, and virtue ethics to ground explainable Al (XAI)
systems ethically. Yoon etal. (2024) combine the Interactive Proving Experience
Framework with sociocultural theories to analyze student-Al collaboration.

5. Dialogic and Posthumanist Ethics: Dialogic ethics emphasize shared agency
and contextualized understanding of ethical challenges, as proposed by Mouta
et al. (2024). Figueras et al. (2024) draw on posthumanist theories to explore
shared human-nonhuman responsibilities, advocating for ethical reflexivity in
Al adoption.

6. Practical Implications and Future Directions: The literature suggests that
future frameworks should integrate constructivist and sociocultural perspectives
to foster a balanced approach to Al ethics. Holmes et al. (2023) emphasize the
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need to differentiate between “doing ethical things” and “doing things ethi-
cally” in pedagogy. Embracing interdisciplinary approaches, such as the Soft
Systems Methodology (Taiye et al., 2024), can ensure that diverse stakeholder
perspectives are incorporated into ethical Al development. Philosophical and
theoretical perspectives provide a critical lens for analyzing and addressing
ethical challenges in Al integration. By leveraging constructivist, sociocultur-
al, humanistic, and multi-theoretical approaches, educators and policymakers
can create ethical frameworks that are adaptable, equitable, and reflective of
diverse educational contexts. Future practices should focus on interdisciplinary
collaborations and the iterative refinement of these frameworks to address the
evolving ethical landscape of Al in education.

4. How do educators and students perceive the ethical
use of Al in teaching, learning, and assessment, and what
factors influence their compliance with ethical guidelines?

The reviewed studies highlight diverse perceptions among educators and students
regarding the ethical use of Al in education. These perceptions are shaped by factors
such as transparency, trust, utility, privacy concerns, and the potential impacts on
creativity and critical thinking.

Table 3. The diverse perceptions among educators and students regarding the ethical
use of Al in education

Perception Theme Key Insights Examples from Literature
Utility and Efficiency Both educators and students recognize Al's Blair Black et al., Mahboob et
potential to enhance efficiency, engagement, and | al. (2024), Luckin et al. (2024).
personalization in learning.
Concerns Over Academic dishonesty, over-reliance, and Swindell et al. (2024), Roy
Integrity diminished critical thinking are frequent & Putatunda (2023), Le et al.
concerns among educators and students. (2024).
Data Privacy and Concerns include risks to data security, Kusuma et al. (2022), Osamor
Fairness algorithmic fairness, and biases in Al systems. et al. (2023), Ibrahim et al.
(2024).
Perceived Mistrust Lack of trust in institutional Al policies, Gonsalves (2024), Holmes
ambiguous ethical guidelines, and mixed et al. (2023), Figueras et al.
compliance levels. (2024).
Mixed Perceptions Educators worry about Al's impacts on Lin et al. (2024), Taiye et al.
by Role traditional pedagogy, while students appreciate (2024), Yoon et al. (2024).
convenience but fear over-dependence.

continued on following page
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Table 3. Continued

Perception Theme Key Insights Examples from Literature
Cultural and Ethical perceptions vary by region, cultural Mumtaz et al. (2024), Guettala
Contextual Variations cluster, and educational context. et al. (2024).
Recommendations for Calls for professional development, structured Mouta et al. (2024),
Action ethical training, and co-development of Mohammad Awad AlAfnan
guidelines. (2024), Perkins et al. (2024).

The perceptions of educators and students regarding the ethical use of Al in
education are diverse and multifaceted. Below is an elaboration on the key themes
summarized in the table:

1. Utility and Efficiency: Altools are widely appreciated for their ability to enhance
efficiency, engagement, and personalized learning experiences. Educators value
Al for streamlining administrative tasks and enabling differentiated instruction
tailored to individual student needs (Blair Black et al., 2024). Similarly, students
recognize Al’s adaptability, particularly its ability to provide tailored feedback
and real-time support (Luckin et al., 2024; Mahboob et al., 2024).

2. Concerns Over Integrity: Despite its benefits, educators and students express
significant concerns about academic dishonesty and over-reliance on Al tools.
Generative Al such as ChatGPT, raises ethical dilemmas related to plagiarism
and the reduction of critical thinking and creativity in students. For example,
Swindell et al. (2024) highlight educators’ struggles to balance the efficiency
of Al with the need to foster critical thinking and agency in students. Similarly,
students worry about the authenticity of Al-generated content and its potential
to undermine original thought (Le et al., 2024; Roy & Putatunda, 2023).

3. DataPrivacy and Fairness: Data security and algorithmic fairness are recurring
concerns. Both students and educators emphasize the need for transparency in
Al systems to ensure fair treatment and protect personal information (Kusuma
et al., 2022; Osamor et al., 2023). For instance, Ibrahim et al. (2024) highlight
the challenges of ensuring algorithmic fairness, particularly in systems that rely
on biased or incomplete datasets.

4. Perceived Mistrust: A lack of trust in institutional Al policies and ambigu-
ous ethical guidelines contribute to mixed perceptions of Al use in education.
Gonsalves (2024)identifies students’ fear of academic penalties and their mistrust
of Al declaration processes. Similarly, Holmes et al. (2023) note that educators
and institutions have varying levels of trust in Al, often demanding clearer and
more actionable guidelines.
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5. Mixed Perceptions by Role: Educators and students often perceive Al’s role
differently. Educators express concerns about Al’s impact on traditional pedagogy,
fearing it might undermine the development of critical thinking and originality
in students (Lin et al., 2024). On the other hand, students value the convenience
and efficiency Al offers but are wary of becoming overly dependent on these
technologies (Taiye et al., 2024; Yoon et al., 2024).

6. Cultural and Contextual Variations: Cultural and contextual differences
significantly influence perceptions of Al ethics in education. For example,
Mumtaz et al. (2024) report that business students’ views on Al ethics vary
across cultural clusters, such as Southern Asia and Latin Europe. Guettala et
al. (2024) emphasize the need for localized ethical frameworks that consider
specific educational and societal contexts.

7. Recommendations for Action: To address these concerns, the literature calls
for targeted professional development and ethical training programs for edu-
cators. Structured initiatives can help teachers and students better understand
Al’s ethical implications and manage its integration effectively (Mouta et al.,
2024). Additionally, co-development of ethical guidelines involving educators,
students, and policymakers is critical to fostering transparency and trust in Al
systems (Mohammad Awad AlAfnan, 2024; Perkins et al., 2024).

Overall, the perceptions of educators and students highlight both the opportunities
and challenges of Al integration in education. While Al tools are valued for their
efficiency and personalization capabilities, significant ethical concerns regarding
integrity, privacy, and fairness remain. Addressing these concerns requires collabo-
rative efforts, targeted professional development, and the development of transparent
and culturally sensitive ethical frameworks.

5. What strategies and methodologies have been
proposed to evaluate and enhance the ethical
deployment of Al in education, particularly in balancing
technological efficiency with equity and inclusivity?

The literature presents a range of strategies and methodologies aimed at pro-
moting the ethical deployment of Al in education. These approaches emphasize the
importance of transparency, equity, collaboration, and adaptability to ensure that
Al technologies align with ethical standards while enhancing their effectiveness in
educational contexts. Table 4 illustrates the strategies and methodologies aimed at
promoting the ethical deployment of Al in education.
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Table 4. The strategies and methodologies aimed at promoting the ethical deploy-

ment of Al in education.

Strategy/Methodology

Key Features

Examples from Literature

Foundational Ethical
Frameworks

Frameworks that include Al literacy,
transparency, fairness, and community-
wide collaboration.

Holmes et al. (2021), Mahboob et al.
(2024), Tbrahim et al. (2024).

Iterative and Adaptive
Approaches

Emphasizes iterative development,
stakeholder feedback, and adaptability
of Al systems.

Mouta et al. (2024), Figueras et al.
(2024), Guettala et al. (2024).

Stakeholder Involvement

Collaborative approaches engaging
educators, policymakers, and students
in co-designing Al systems.

Taiye et al. (2024), Luckin et al.
(2024), Nannini et al. (2024).

Cultural and Contextual
Customization

Tailoring Al tools and guidelines to
cultural and contextual needs.

Mumtaz et al. (2024), Le et al.
(2024), Tarisayi (2024).

Educational Professional
Development

Structured CPD programs to train
educators on ethical Al integration.

Karatas & Yiice (2024), Mouta et
al. (2024), Elhersh & Alqawasmeh
(2024).

Transparency and
Accountability

Strategies focusing on transparency,
regular audits, and clear ethical
guidelines for Al tools.

Perkins et al. (2024), Nannini et al.
(2024), Mokander et al. (2022).

Al Tools for Personalized
Learning

Using Al tools like ChatGPT to
enhance learning while embedding
ethical oversight and guidance.

Alshahrani & Qureshi (2024),
Leelavathi & Surendhranatha (2024),
Wood & Moss (2024).

Compliance and

Policies and governance frameworks

Cacho (2024), Kanont et al. (2024),

Governance promoting balanced technological

adoption with ethical integrity.

Nguyen et al. (2023).

1. Foundational Ethical Frameworks: Frameworks such as AIAS (Perkins et al.,
2024) and the community-wide framework proposed by Holmes et al. (2021)
emphasize integrating ethical considerations like transparency, equity, and
inclusivity. These approaches also incorporate multidisciplinary expertise to
guide stakeholders in designing trustworthy Al systems.

2. Iterative and Adaptive Approaches: Iterative development of Al systems, such
as those proposed by Guettala et al. (2024) and Figueras et al. (2024), integrates
multi-stakeholder feedback and retrains models to ensure ethical alignment.
This approach ensures Al systems can adapt to evolving educational and ethical
contexts.

3. Stakeholder Involvement: Engaging educators, policymakers, and studentsin Al
co-design processes is critical for aligning technologies with educational needs
and ethical principles. Taiye et al. (2024) suggest platforms like CHAT4ISP-AI,
which integrate iterative development and stakeholder input, while Luckin et
al. (2024) emphasize co-design strategies with educators.
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4. Cultural and Contextual Customization: Ethical Al deployment requires
cultural sensitivity and contextual understanding. For instance, Mumtaz et al.
(2024) advocate for culturally tailored ethical guidelines, while Le et al. (2024)
focus on integrating cultural contextualization into adoption strategies using
frameworks like TAM.

5. Educational Professional Development: Professional development programs
for educators are necessary to foster ethical reasoning and shared agency in
Al integration. Mouta et al. (2024) and Karatas & Yiice (2024) highlight the
importance of CPD frameworks that train educators on practical and ethical Al
use in classrooms.

6. Transparency and Accountability: Clear ethical guidelines and regular auditing
processes are crucial for ensuring AI’s fairness and reliability. Nannini et al.
(2024) propose integrating applied ethics and accountability mechanisms into
XAI systems, while Mokander et al. (2022) emphasize risk-based governance
tools.

7. Al Tools for Personalized Learning: Al tools like ChatGPT and GenAl are
proposed for enhancing active learning, critical thinking, and personalization.
However, ethical guidelines are needed to address risks like dependency and
authenticity concerns (Leelavathi & Surendhranatha, 2024; Alshahrani &
Qureshi, 2024).

8. Compliance and Governance: Balanced governance frameworks, as proposed
by Cacho (2024) and Nguyen et al. (2023), align Al deployment with academic
standards while promoting ethical oversight. Such strategies ensure sustainable
and equitable adoption of Al in education.

These strategies collectively provide a roadmap for addressing the ethical chal-
lenges of Al in education, emphasizing the need for adaptability, inclusivity, and
robust stakeholder collaboration.

6. Discussion

The integration of artificial intelligence (Al) in education presents a complex
interplay of opportunities and challenges, particularly in addressing ethical concerns,
shaping frameworks, and ensuring equitable implementation. This discussion syn-
thesizes the key findings from the study, examining their implications for theory,
practice, and future research.
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Ethical Concerns in Al for Education

The findings reveal that ethical concerns surrounding Al in education primar-
ily revolve around issues of equity, data privacy, algorithmic bias, and academic
integrity. For example, while Al tools are praised for enhancing efficiency and
personalization (Luckin et al., 2024; Blair Black et al., 2024), concerns persist
regarding their potential to perpetuate inequities and biases, especially in resource-
constrained environments (Tarisayi, 2024; Ibrahim et al., 2024). Algorithmic bias,
as highlighted by Kusuma et al. (2022), underscores the need for transparent and
inclusive datasets to ensure fairness.

Additionally, academic integrity emerged as a critical issue, particularly with
generative Al tools like ChatGPT. Educators and students fear the erosion of critical
thinking and originality, raising concerns about over-reliance on Al-generated content
(Swindell et al., 2024; Roy & Putatunda, 2023). These findings suggest that ethical
guidelines must address not only technical issues but also the broader pedagogical
implications of Al integration.

The Role of Theoretical Perspectives in
Shaping Ethical Frameworks

The study highlights the significance of philosophical and theoretical perspectives
in shaping ethical Al frameworks. Constructivist theories, such as those proposed
by Roy and Putatunda (2023) and Perkins et al. (2024), emphasize the importance
of collaboration and reflection in Al deployment. Similarly, sociocultural and
humanistic approaches advocate for culturally sensitive and socially embedded Al
practices (Karatas & Yiice, 2024; Cacho, 2024). These theoretical perspectives pro-
vide a foundation for addressing the diverse ethical challenges of Al, emphasizing
the importance of aligning technological innovation with educational values.

Notably, multi-theoretical approaches, such as the integration of MAGDM and
Hofstede’s Cultural Dimensions Theory (Mahboob et al., 2024; Mumtaz et al.,
2024), highlight the need for interdisciplinary and context-specific frameworks.
These approaches underscore the value of combining ethical design principles, such
as transparency and empathy, with cultural and contextual customization to create
inclusive Al systems.

Perceptions of Educators and Students
The study reveals mixed perceptions among educators and students regarding Al’s

role in education. While both groups acknowledge the potential of Al to enhance
efficiency and engagement, significant concerns remain about its ethical implica-
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tions. Educators worry about the impact of Al on traditional pedagogy, particularly
its potential to undermine critical thinking and creativity (Swindell et al., 2024;
Wood & Moss, 2024). Students, on the other hand, value Al for its adaptability
and personalized learning capabilities but express concerns about dependency and
academic dishonesty (Lin et al., 2024; Le et al., 2024).

Cultural and contextual differences further influence these perceptions. For
instance, Mumtaz et al. (2024) note that business students’ views on Al ethics
vary across cultural clusters, emphasizing the need for localized ethical guidelines.
These findings highlight the importance of involving diverse stakeholders in the
development of ethical frameworks to ensure that they address the unique needs
and concerns of different educational contexts.

Strategies and Methodologies for Ethical Al Deployment

The study identifies a range of strategies and methodologies for evaluating
and enhancing the ethical deployment of Al in education. Iterative and adaptive
approaches, such as those proposed by Guettala et al. (2024) and Figueras et al.
(2024), emphasize the importance of stakeholder feedback and retraining AI mod-
els to address evolving ethical challenges. These approaches align with the call for
interdisciplinary and collaborative frameworks that integrate diverse perspectives
(Nannini et al., 2024; Taiye et al., 2024).

Professional development and ethical training programs for educators also emerge
as critical strategies for fostering ethical Al integration. For example, Mouta et al.
(2024) propose structured CPD programs to enhance educators’ ethical reasoning
and collaborative agency. Additionally, governance frameworks that prioritize
transparency, fairness, and accountability, such as the AIAS and CHAT4ISP-AI
models, provide practical tools for balancing technological efficiency with equity
and inclusivity (Perkins et al., 2024; Taiye et al., 2024).

Implications for Theory and Practice

The findings underscore the importance of aligning theoretical frameworks
with practical strategies to address the ethical challenges of Al in education. Con-
structivist and sociocultural theories provide a foundation for developing inclusive
and culturally sensitive Al systems, while iterative and adaptive methodologies
offer practical solutions for addressing technical and ethical issues. These insights
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highlight the need for interdisciplinary collaboration and stakeholder involvement
in designing ethical Al frameworks.

For practitioners, the findings emphasize the importance of professional develop-
ment and ethical training programs to equip educators with the skills and knowledge
needed to integrate Al effectively. Policymakers and institutions must also prioritize
the development of governance frameworks that ensure transparency, accountability,
and fairness in Al deployment.

FUTURE RESEARCH DIRECTIONS

This study highlights several areas for future research. First, there is a need for
longitudinal studies to evaluate the long-term impacts of Al onteaching, learning, and
assessment. Second, future research should explore the effectiveness of professional
development programs in fostering ethical Alintegration. Third, further investigation
is needed to understand the cultural and contextual factors influencing perceptions
of Al ethics, particularly in underrepresented and resource-constrained contexts.

CONCLUSION

The integration of Al in education presents both opportunities and challenges,
necessitating a balanced approach that prioritizes ethical considerations. By aligning
theoretical frameworks with practical strategies and involving diverse stakeholders,
the education sector can harness the potential of Al while addressing its ethical
implications. This study provides a foundation for future research and practice,
emphasizing the importance of transparency, equity, and inclusivity in the ethical
deployment of Al in education.
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APPENDIX

Table 5.

purposes.

Al-specific

implications of

Authors Ethical Concerns Existing Philosophical/ Ed s' Strategies/
Addressed in AL Ethical Theoretical Perspectives | and Students' Methodologies for
for Education Frameworks in AI Ethics (RQ3) Perceptions Ethical AI Deployment
(RQ1) and of AI Ethics (RQ5)
Limitations (RQ4)
(RQ2)
1 Nancye Concerns include Frameworks Highlights the TPACK Addresses Proposes a seven-strategy
Blair Black equity, access, such as ISTE framework and Theory the need for framework including
etal. data privacy, Standards of Virtuality to address preservice foundational Al literacy,
and biases in and CAEP pedagogical integration of teachers to exploratory experiences,
Al tools used guidelines Al in EPPs. understand and cross-curricular
for instructional lack direct societal integration.

agency in the
classroom.

inclusions AT and develop
and require critical ethical
enhancements. consciousness.
2 Mahboob et Ethical concerns Current Multi-attribute group Highlights Proposes Entropy-VIKOR
al. (2024) include fairness, frameworks decision-making diverse methodology to balance
transparency, are limited (MAGDM) framework stakeholder technical efficiency with
accountability, in addressing using 2-tuple linguistic q- perspectives ethical considerations
privacy, and multi- rung orthopair fuzzy sets emphasizing in decision-making
overcoming biases stakeholder for ethical Al integration. the need for processes for Al
in Al systems for decision- transparency integration.
education. making and fail and trust in Al
to incorporate applications.
robust
quantitative
tools.
3 Gonsalves Concerns include Frameworks The Theory of Planned Students fear Proposes clear,
(2024) non-compliance like coursework Behaviour (TPB) was academic consistent policies with
with Al use coversheets and | used to analyze attitudes, penalties, transparency, trust-
declarations, institutional subjective norms, and lack trust in building strategies, and
academic integrity | guidelines lack perceived control in Al institutional educational workshops on
challenges, and clarity and use compliance. fairness, ethical Al usage.
ambiguity in enforcement, and view Al
policy guidelines. reducing declaration
effectiveness. processes as
ambiguous and
inconsistent.
4 Swindell et Key concerns Framework Integrates perspectives Educators Proposes a framework
al. (2024) include generative | highlights gaps from Freire, Arendt, struggle with combining Revised
Al's impact in aligning Al Foucault, and Anders to balancing Al's Bloom’s Taxonomy
on academic technologies propose human-centric efficiencies with Arendtian action
integrity, bias with Freire’s and action-oriented with fostering to ethically integrate AT
in content and Arendt’s ethical Al practices. critical in learning and foster
generation, and humanizing thinking, humanizing outcomes.
its sociopolitical educational creativity,
implications. goals. and student

continued on following page
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Table 5. Continued

teacher education.

guidelines in
teacher training

but express
concerns over

Authors Ethical Concerns Existing Philosophical/ Ed s' Strategies/
Addressed in AL Ethical Theoretical Perspectives | and Students' Methodologies for
for Education Frameworks in AI Ethics (RQ3) Perceptions Ethical AI Deployment
(RQ1) and of AI Ethics (RQ5)
Limitations (RQ4)
(RQ2)
5 Butson & Ethical concerns Frameworks Highlights dialectical and Mixed Proposes a dialectical
Spronken- include data addressing Al epistemological tensions perceptions: framework for reconciling
Smith privacy, informed | integration lack between AI’s efficiency educators technological adoption
(2024) consent, and the emphasis on and traditional academic value AI's with ethical integrity and
methodological epistemological methodologies. efficiency but epistemological rigor.
biases induced by | foundations and worry about
Al tools in higher | often prioritize undermining
education. quantitative critical
over qualitative thinking,
methods. originality,
and academic
identity.
6 Karatag & Key concerns Existing Reflects on the Preservice Proposes integrating
Yiice (2024) include academic frameworks sociocultural and teachers value | comprehensive Al literacy
integrity, data inadequately narrative perspectives to ChatGPT's into teacher education,
security, and address understand professional ability to emphasizing ethical use
equitable access Al literacy identity formation in AI- personalize and practical training for
to Al tools in and ethical based learning. learning Al tools.

concerning skin
color, gender,
and age; lack of
diverse datasets;
risks of misuse.

model exist but
need robust
mechanisms
to address
algorithmic
biases and data
fairness.

privacy, and transparency
principles into Al
governance frameworks.

for improving

efficiency but

stress concerns
about ethical
implications

and
algorithmic
fairness.

curricula. its potential to
hinder critical
thinking.
7 Soodan et al. | Concerns include TTF model Combines Task- Academics Proposes alignment of
(2024) data privacy, used to assess Technology Fit (TTF) and appreciate chatbot features with
plagiarism risks, the alignment social network theories to efficiency academic tasks, user-
job impacts, and of Al tools with | explore adoption patterns gains from centered design, and
the ethical use of | academic tasks; among academics. chatbots training for adoption;
Al in academics. frameworks but express suggests leveraging peer
lack sufficient concerns over networks for diffusion.
empirical privacy and
validation. job impacts.
8 Lin et al. Concerns include FATE Draws from Students Proposes co-designing Al
(2024) inclusivity for framework constructivism to appreciate Al's with students to enhance
diverse cultural (Fairness, understand students’ adaptability cultural inclusivity and
and linguistic Accountability, reflective and meaning- and incorporating ethical
backgrounds, Transparency, making processes when personalized standards through
data biases, Ethics) engaging with AL learning improved guidelines and
accountability, lacks full but express training.
and academic development concerns about
integrity. in addressing dependency,
cultural and bias, and
linguistic academic
diversity. dishonesty.
9 Ibrahim et Algorithmic bias Ethical Emphasizes a human- Educators Proposes targeted
al. (2024) in Al systems, frameworks centered approach by recognize the algorithms to identify
particularly like the FATE integrating fairness, potential of AT and mitigate biases in

datasets, emphasizing
transparency, fairness,
and regular auditing
processes.

continued on following page
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Table 5. Continued

Authors Ethical Concerns Existing Philosophical/ Ed s' Strategies/
Addressed in AL Ethical Theoretical Perspectives | and Students' Methodologies for
for Education Frameworks in AI Ethics (RQ3) Perceptions Ethical AI Deployment
(RQ1) and of AI Ethics (RQ5)
Limitations (RQ4)
(RQ2)
10 | Mokander et Ethical concerns Frameworks Emphasizes bioethical Highlights Proposes actionable
al. (2022) include balancing like principles from employee strategies such as creating
innovation with AstraZeneca’s classical philosophy concerns about compliance tools, AL
risk management, Principles for as a foundation for Al ethical risks audits, and risk-based
data privacy, Ethical Data governance in corporate of Al and the governance to harmonize
and harmonizing and Al focus contexts. need for clear and operationalize ethics.
standards across on fairness, operational
Al systems. accountability, guidance
and to align
transparency governance
but lack across
practical divisions.
tools for
implementation.
11 Osamor et Concerns include Emphasizes Uses interpretivism Students and Proposes thematic
al. (2023) data privacy, the need for a to explore subjective educators see analysis for identifying
plagiarism risks, comprehensive perspectives on ethical potential in Al and mitigating risks;
digital divide, ethical dilemmas in Al-enabled for personalized emphasizes balancing
reinforcement framework education. learning and Al's capabilities with
of biases, and addressing efficiency human-centered education
depersonalization fairness, but express principles.
of education. accountability, worries about
and inclusivity overreliance and
in AT tools. misinformation.
12 | Leelavathi & Concerns Existing Draws on pedagogical Educators and Proposes integrating
Surendhranatha include bias, frameworks theories to highlight students value ChatGPT for active
(2024) authenticity, and do not fully ChatGPT's potential in ChatGPT for learning, critical thinking
misinformation address Al’s enhancing active learning engagement development, and
in Al-generated role in fostering and fostering critical and creativity personalized education,
content; ethical critical thinking engagement. but express with a focus on ethical
use of ChatGPT and creativity concerns over guidelines.
in management within authenticity
education. educational and misuse
settings. risks.
13 Tarisayi Concerns Socio-technical Utilizes socio-technical Mixed Advocates for flexible
(2024) include academic systems theory systems theory to perceptions: governance frameworks
integrity, reduced | suggests a need explore technology’s some to align AI adoption
critical thinking, for policies complementary role in academics with academic standards,
misinformation, aligning Al academic ecosystems. view ChatGPT | emphasizing transparency,
and equity tools with as a threat human oversight, and
in resource- academic and to integrity, critical analysis.
constrained institutional while others
contexts. goals. recognize its
potential for
efficiency and
personalization.
14 Kusuma et Concerns include | Operationalized | Highlights ethical design Users Proposes an iterative
al. (2022) privacy risks, Longetal.'s principles, integrating appreciated three-phase ethical design
racial and gender Al Literacy transparency, empathy, learning about process, incorporating
bias in facial framework, and historical context algorithm expert consultation and
recognition focusing on into educational Al limitations but | user feedback to refine Al
systems, and transparency, applications. emphasized literacy and inclusivity.
historical bias in inclusivity, and concerns
data archives. accountability, about data
but requiring privacy and
iterative algorithmic
refinement. fairness.
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Authors Ethical Concerns Existing Philosophical/ Ed s' Strategies/
Addressed in AL Ethical Theoretical Perspectives | and Students' Methodologies for
for Education Frameworks in AI Ethics (RQ3) Perceptions Ethical AI Deployment
(RQ1) and of AI Ethics (RQ5)
Limitations (RQ4)
(RQ2)
15 Mouta et al. Concerns include Dialogic Utilizes dialogic ethics Educators Proposes structured CPD
(2024) diminished ethics-based to emphasize shared highlight programs addressing
teacher and frameworks agency and contextualized the need for ethical concerns,
student agency, address ethical understanding of ethical professional collaborative agency,
privacy risks, and concerns challenges in Al adoption. development and adaptive pedagogical
cultural biases in but require focused practices for Al
Al systems. broader input on ethical integration.
from diverse reasoning and
educational shared agency
stakeholders. to manage Al
integration.
16 Figueras et Concerns include The 'Doing Draws on posthumanist Educators Proposes iterative
al. (2024) accountability Responsibilities' theories and 'Doing feel burdened retraining of ML models,
gaps, biases in framework Responsibilities' by the integration of multi-
automated grading emphasizes framework to explore accountability stakeholder feedback
systems (AGS), shared and shared human-nonhuman gaps in AGSs; loops, and balancing
data privacy, and temporal responsibilities. students transparency with system
the misuse of responsibilities emphasize adaptability.
AGSs. but requires the need for
integration fairness and
of regulatory transparency
aspects and in grading
nonhuman systems.
agents.
17 Nguyen et Concerns include UNESCO’s Highlights Mixed Proposes thematic
al. (2023) learner autonomy, global interdisciplinary and perceptions analysis for creating
data privacy, standards stakeholder-driven on balancing unified ethical principles
systemic bias, and OECD’s approaches to foster opportunities to guide stakeholders in
and inequalities principles human-centered and with risks such designing and deploying
exacerbated by Al address high- equitable Al in education. | as surveillance, trustworthy Al systems.
technologies in level ethical bias, and
education. considerations diminishing
but lack learner
detailed, autonomy.
contextualized
implementation
guidelines.
18 Mumtaz et Cultural Existing Combines Hofstede's Business Proposes culturally
al. (2024) influences on frameworks Cultural Dimensions students' tailored ethical guidelines,
perceptions of Al like Hofstede’s Theory with Structural perceptions stakeholder-informed
ethics, including cultural Topic Modeling (STM) vary policymaking, and the
biases, academic dimensions to explore cultural significantly use of Structural Topic
dishonesty, fail to address differences in Al ethics. by cultural Modeling to identify and
and varying rapidly cluster, with address cultural variances
definitions of evolving marked in ethical Al perceptions.
ethical behavior. Al ethics differences
challenges in between
education. Southern Asia
and Latin
Europe on
ethical Al
usage.
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Table 5. Continued

Authors Ethical Concerns Existing Philosophical/ Ed s' Strategies/
Addressed in AL Ethical Theoretical Perspectives | and Students' Methodologies for
for Education Frameworks in AI Ethics (RQ3) Perceptions Ethical AI Deployment
(RQ1) and of AI Ethics (RQ5)
Limitations (RQ4)
(RQ2)
19 Holmes et Concerns Recognizes Differentiates between Mixed Proposes a
al. (2021) include fairness, the lack of “doing ethical things” and opinions on community-wide
accountability, community-wide | “doing things ethically” the adequacy framework integrating
transparency, frameworks and to emphasize moral of ethical multidisciplinary
inclusion, and highlights the obligations in pedagogy. considerations, expertise, iterative
unintended necessity for with calls design, and inclusion of
consequences in | multidisciplinary, for greater stakeholder feedback.
Al deployment. | robust guidelines. transparency
and actionable
guidelines.
20 Wood & Concerns The AI-ICE Combines the ICE Students Proposes scaffolded
Moss (2024) | include academic Framework Model and Al paradigms appreciated integration of GenAl
dishonesty, assesses to analyze learner-Al the practical with an emphasis on
overreliance cognitive interaction, emphasizing use of GenAl reflective practice, ethical
on Al ethical engagement ethical and cognitive but initially education, and hands-on
missteps in GenAl but requires engagement. expressed experiential learning.
use, and privacy broader concerns over
issues in Al- validation plagiarism and
assisted learning. for varied privacy risks.
educational
levels.
21 Luckin et al. Concerns The Golden Emphasizes learner- Educators Proposes iterative
(2024) include data Triangle centered design, express co-design between
privacy, equity, Framework contextual engagement, concerns developers and educators,
overreliance highlights and human-centric over semi- strategic Al governance,
on Al lack of educator, approaches to Al functional and transparent
transparency, and researcher, integration in education. technologies frameworks for Al
limited educator and developer but deployment.
involvement in AT collaboration acknowledge
development. but needs AT’s
broader potential for
scalability. personalized
learning and
equity.
22 Roy & Concerns include Indian Draws from constructivist | Students enjoy Proposes Al tools like
Putatunda over-reliance NEP 2020 learning theories to Al-enhanced ChatGPT and Verse by
(2023) on Al, creative framework advocate for Al as a activities but Verse for activity-based
limitations, data supports collaborator rather than a raise concerns learning, emphasizing
privacy, and technology- replacement in education. about creative collaborative approaches
balancing teacher driven learning authenticity and critical discussions.
and Al roles in but lacks and the
pedagogy. specific Al potential
governance reduction
guidelines of critical
for literature thinking.
pedagogy.
23 Taiye et al. Concerns Current Uses Soft Systems Mixed Proposes CHAT4ISP-AL
(2024) include academic Al literacy Methodology (SSM) to reactions from an Al-enabled platform
integrity, frameworks navigate and integrate students and for academic writing with
plagiarism risks, lack a focus on diverse stakeholder educators iterative development,
and ethical stakeholder- perspectives for co- on AT's role; stakeholder input, and
challenges of driven development of Al tools. students ethical customization.
using generative customization fear over-
Al in academic and iterative reliance, while
writing. feedback. educators
highlight
ethical
dilemmas.
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Table 5. Continued

Authors Ethical Concerns Existing Philosophical/ Ed s' Strategies/
Addressed in AL Ethical Theoretical Perspectives | and Students' Methodologies for
for Education Frameworks in AI Ethics (RQ3) Perceptions Ethical AI Deployment
(RQ1) and of AI Ethics (RQ5)
Limitations (RQ4)
(RQ2)
24 Guettala et Concerns include Frameworks Highlights transition Educators Proposes a collaborative
al. (2024) data privacy, for integrating from Education 4.0 acknowledge educator-technologist
equity in access, generative Al (technology-centric) to generative Al's model for iterative
algorithmic bias, into adaptive Education 5.0 (human- efficiency but development of
and pedagogical learning focus centric and socially raise concerns Al systems with a
challenges on scalability embedded learning). about reliance, focus on scalability,
in adopting but often equity, and personalization, and
generative Al lack ethical maintaining ethical oversight.
customization emotional
for varied learning
contexts. connections.
25 | Kanontetal. | Concerns include The Draws on TAM to assess Students Proposes integrating
(2024) ethical challenges Technology Expected Benefits, highlight ethical guidelines,
in technology Acceptance Perceived Ease of Use, mixed fostering Al literacy,
adoption, Model (TAM) and Behavioural Intention perceptions, and creating university
language barriers, framework in Generative-Al valuing environments to support
plagiarism, provides adoption. Generative- innovation and equitable
and unintended theoretical AT's utility access to Generative-Al.
educational underpinnings but expressing
dependency. but requires concerns
adaptation for over ease of
cultural and use reducing
contextual perceived
relevance. usefulness.
26 Barrera Concerns Frameworks Highlights Education 4.0 Students value Proposes frameworks
Castro et al. include data often lack principles with a focus on the tailored focusing on adaptive
(2024) privacy, equity, clarity in Al as a tool to enhance content learning systems,
algorithmic bias, defining roles adaptability and learner delivery and emphasizing Al-based
and over-reliance of educators engagement. real-time real-time assessment,
on Al systems versus Al and feedback, but personalized interfaces,
in personalized face challenges educators and educator training.
learning. integrating emphasize
ethical concerns
customization. over bias and
reliance.
27 Cacho Concerns The Al Ecological| Combines Al Ecological Students Proposes balanced
(2024) include academic | Education Policy |  Policy Framework with appreciate guidelines adaptable
dishonesty, Framework offers | humanistic approaches to the utility of across institutions,
dependence on guidelines but balance technological and generative emphasizing ethical Al
Al tools, equity lacks detailed ethical considerations in Al tools but literacy, inclusivity, and
in access, and operationalization academia. highlight risks collaborative policy-
maintaining across diverse of intellectual | making with stakeholders.
authentic learning settings. laziness, while
experiences. educators
emphasize
ethical
integration.
28 Leetal Concerns include | TAM and UGT Combines Technology Students show Proposes integrating
(2024) data privacy, over- frameworks Acceptance Model a preference ethical guidelines and
reliance, academic address (TAM) and Uses and for ChatGPT’s cultural contextualization
dishonesty, and motivations for Gratifications Theory convenience within TAM and UGT
equity in the AT adoption but (UGT) to explore but express frameworks for improving
accessibility lack specific motivations for ChatGPT concerns over Al adoption strategies.
of ChatGPT in focus on ethical usage. ethical use,
learning. and cultural particularly
customization. regarding over-
reliance.

continued on following page

149




Damola Clugbade
1G1 Global Scient
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Authors Ethical Concerns Existing Philosophical/ Ed s' Strategies/
Addressed in AI Ethical Theoretical Perspectives | and Students’ Methodologies for
for Education Frameworks in AI Ethics (RQ3) Perceptions Ethical AI Deployment
(RQ1) and of AI Ethics (RQ5)
Limitations (RQ4)
(RQ2)
29 Nannini et Concerns Ethical Uses applied Highlights a gap Proposes integrating
al. (2024) include opacity, frameworks ethics, deontology, in educators' and |  stakeholder engagement,
biases, lack of for XAI often consequentialism, and policymakers' interdisciplinary
accountability, prioritize virtue ethics to propose engagement, education, and applied
and inadequate transparency ethical grounding for emphasizing ethics into the design
ethical reflection and fairness but explainable Al systems. the need for and governance of XAI
in Explainable AI fail to address interdisciplinary systems.
(XAI). the contextual collaboration.
nature of
ethical
decisions.
30 Hutchinson Concerns include The FOSIL Combines inquiry- Librarians Proposes integrating
(2024) the role of framework based learning with the and educators Al with inquiry-based
school librarians supports Framework of Skills for express learning using FOSIL
in addressing inquiry-based Inquiry Learning (FOSIL) hesitancy to foster IL and ethical
Al ethics, learning to enhance IL and ethical but see Al's engagement, alongside
misinformation but requires reasoning. potential to librarian involvement.
risks, and the integration transform IL

evolving IL with ethical and critical
landscape. Al literacy in thinking
curricula. instruction.
31 Elhersh & Concerns Ethical Employs thematic Public Proposes continuous
Algawasmeh include academic frameworks analysis and sentiment sentiment on dialogue among
(2024) integrity, lack analysis to examine public ChatGPT’s educators, policymakers,
authenticity, inclusivity and discourse, highlighting role in and developers,
reliability of Al- transparency socio-ethical implications. education is leveraging social media
generated content, in addressing predominantly analytics for real-time
and ethical nuanced public positive but feedback and ethical
considerations in perceptions of tempered by improvements.
public discourse. generative Al concerns over
in education. academic
integrity and
data privacy.
32 Alshahrani Concerns Ethical Highlights the need for Educators Proposes integrating
& Qureshi include academic frameworks human-AlI collaboration view ChatGPT ChatGPT with interactive
(2024) integrity, privacy, for ChatGPT frameworks to ensure positively for tools such as AR and
equity in access, in education balanced pedagogical enhancing VR, promoting co-
and over- lack specific integration. creativity and creation with educators
reliance on Al in strategies engagement to foster personalized
classrooms. for balanced but express and immersive learning
integration concerns about environments.
with traditional privacy and
pedagogy. dependency
risks.
33 Mouta et al. Concerns include The Delphi- Combines socio- Teachers Proposes a qualitative
(2024) diminished based constructivist theories express Delphi-based CPD
teacher and framework with grounded theory varying levels framework to promote
student agency, offers teacher to foster collaborative of awareness reflective practices,
privacy risks, and CPD programs ethical learning in AIEd of AIEd ethical enhance agency, and
lack of ethical but needs development. challenges, address ethical challenges
reflexivity in AT broader emphasizing in AIEd.
integration. inclusion of the need for
non-expert structured CPD
stakeholder programs.

perspectives.
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Authors Ethical Concerns Existing Philosophical/ Ed s' Strategies/
Addressed in AL Ethical Theoretical Perspectives | and Students' Methodologies for
for Education Frameworks in AI Ethics (RQ3) Perceptions Ethical AI Deployment
(RQ1) and of AI Ethics (RQ5)
Limitations (RQ4)
(RQ2)
34 Holmes et Concerns include The “Ethics of Draws on the ethics of Mixed Proposes a unified,
al. (2023) privacy, bias, Learning with data, algorithms, and reactions stakeholder-inclusive
algorithmic AT” framework education to propose a from students, framework integrating
accountability, highlights gaps comprehensive ethical teachers, and informed consent,
and ethical in addressing lens for analyzing Al institutions, transparency, and human
concerns around contextual deployment. focusing on oversight into institutional
informed consent ethics for autonomy, Al policies and practices.
and transparency. different trust, and
stakeholders. human-centric
approaches to
Al usage.
35 Yoon et al. Concerns include The SIPE-AI Combines Interactive Students Proposes targeted
(2024) students’ over- framework Proving Experience acknowledge teaching interventions to
reliance on offers insights Framework with Al’s utility foster critical evaluation
generative Al, into student sociocultural theories but express skills and develop
misinterpretation interactions to analyze student-Al mixed views ethical guidelines for
of proofs, and with Al collaboration. on dependency the academic use of
ethical dilemmas in proof and ethical generative Al tools.
in academic construction issues in
integrity. but needs incorporating
broader Al-generated
empirical proofs.
validation.
36 | Mohammad Focuses on the Highlights the Emphasizes constructivist Suggests Proposes a new taxonomy
Awad ethical challenges limitations approaches and the need educators emphasizing ethics,
AlAfnan in integrating of traditional for ethical frameworks need tools for adaptability, and practical
(2024) Al into learning taxonomies like ESD in Al incorporating application.
taxonomies, like Bloom's integration. ethics into AI-
including issues in addressing driven learning
of bias and Al-specific processes.
accessibility. learning
challenges.
37 | Perkins et al. Concerns The Al Combines constructivist Students and Proposes the AIAS, a
(2024) include academic Assessment learning theories and educators five-level framework
integrity, the Scale (AIAS) iterative reflexive models recognize to integrate Al tools
ethical integration provides to create scalable Al potential in AI | ethically into assessments,
of generative Al structured assessment frameworks. tools but stress

equity in access,
and varying
pedagogical

appropriateness.

integration but
requires further
contextual
customization
across
disciplines.

clarity in usage
guidelines
and ethical
practices.

focusing on transparency,
critical evaluation, and
equity.
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ABSTRACT

Artificial Intelligence (Al) is revolutionizing education by enhancing learning and
administrative processes. However, ethical concerns such as data privacy, algorithmic
bias, transparency, and equity must be addressed. Al relies on vast student data,
posing risks of breaches and bias that can reinforce educational disparities. Opaque
decision-making further challenges accountability and trust. Ethical frameworks
are essential for responsible Al deployment. Privacy measures, explainable Al, and
human-centered design ensure fairness, transparency, and inclusivity. Collaboration
among educators, policymakers, and developers is crucial to align Al innovation
with ethical standards. By addressing these challenges, Al can enhance education
while safeguarding fundamental values.

1. INTRODUCTION

The rise of Al technology is changing education for the better. It customizes the
student's learning experience, manages administrative work, and offers insights
after analyzing data. For example, Al offers real-time lesson modifications, pro-
vides timely assessments regarding a student’s performance, and performs timely
gap analyses. This adds more responsiveness and adjustability in the educational
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system. Teaching professionals are able to foster and facilitate active participation
of learners in the learning process (Zhai et al., 2021).

Nonetheless, the implementation of advanced Al technologies in education
raises a number of ethical and practical issues. One of the most notable includes the
handling of the school children’s personal information. Academic records, behavior
patterns, and even emotional states are examples of sensitive information that Al
systems could utilize, making the system a potential target for abuse if not monitored
correctly. In this regard, schools must adhere to the GDPR (General Data Protection
Regulation) and FERPA (Family Educational Rights and Privacy Act) frameworks
by employing privacy-centered techniques like user-controlled data anonymization,
federated learning, and encryption (Salloum, 2024).

The possibility of lacking transparency and algorithmic discrimination is another
challenge they face. Existing data is used with the Al in question. Their biases may
be social or cultural. This results in discrimination, posing significant challenges
to equity, for example, in accessing assistance or educational resources. Moreover,
decision-making in many Al systems can be opaque, and as a result, these systems
are often referred to as black boxes. As a result, trust in the society, educators, and
learners is lost without transparency in the processes and systems. These gaps can
be filled with attention to fairness algorithms and frameworks of bias accountability,
XAI tools, together with active educator supervision in Al instruction and review
processes (Shahriar et al., 2023).

This chapter attempts to resolve the ethical issues and offer a rationale of Al
in education that balances practicality with intricacies. In doing so, it draws on
educational literature and practice as well as models concerning the management
of private bias, data, transparency, equability of access, and other constituents of
performance enhancement. The Framing Al In Education Systems chapter seeks to
enhance the education stakeholder’s and system contributors’ ability to design Al
systems which elevate learning in a way that adheres to principles of equity, access,
educational inclusion, and responsibility accountability. The blend of technological
innovation and ethical boundaries along with policies tailored to the distinct learning
settings highlight the responsibility in which Al must be integrated.

Figure 1 outlines the chapter structure as follows: Section 2 reviews the rele-
vant literature; Section 3 details the adopted methodological approach; Section 4
presents the results derived from the applied framework; Section 5 offers a critical
analysis of these results; and Section 6 concludes with a summary of key findings
and suggestions for future research.
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Figure 1. Organizational flow of the chapter

CHAPTER ORGANIZATION

INTRODUCTION ULEE‘:;I\ET\“JURE METHODOLOGY RESULT DISCUSSION | (CONCLUSION

2. LITERATURE REVIEW

With the development and increasingly widespread societal application of infor-
mation technology, new possibilities for utilizing innovative tools to improve educa-
tional processes have opened up. Evidence of this change is the growing importance
of Artificial Intelligence (Al) for the enhancement of learning and teaching within
institutions. The use of Al based applications enhances the quality of education and
enriches the learning experience by personalizing and optimizing curricular content
forindividual learners (Chenetal.,2020). Such applications perform numerous other
educational functions that facilitate the work of educators. These include dynamic
content adaptation, sophisticated grading functions, predictive analysis of student
performance, progression monitoring, automated report generation, and even more
complex tasks such as proactive feedback generation and class activity compilation
(Murtaza et al., 2022).

Yet, the literature reviews often mention some aspects of the ethics and the practical
ramifications Al has in an academic setting. The implementation of Al technology is
often accompanied by massive data collection, which brings up problems concerning
privacy, consent, and data protection. To these problems, a solution is offered in the
form of institutional guidelines based on legal policies often crafted with privacy
bias. More of these problems include unequal access of the Al tools in the institution
or region, opaque mechanism, and biased mechanisms of Al. Scholars focus on the
requirements of justice, audibility, and AI’s capability to foster inclusiveness and
equity within protected educational environments (Alawneh et al., 2024).
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This review of the literature aims to address such issues as the use of Al in the
educational space, the risks it poses, and the solutions provided by scholars and the
institutions in the form of privacy and unbiased effectiveness.

2.1 Development of Al in Education

The sheer volume of data in education motivated the gradual emergence of Al, as
it could be processed and learnt from. Even in the early years of Al, its capabilities
were harnessed for rudimentary tasks like automated grading and test-result-based
practice question generation. Now, more advanced Al systems are capable of sup-
porting fully automated learning environments.

Today, Al finds applications in most domains across educational institutions,
from schools to universities. Al Personal assistants now verbally respond to stu-
dents’ inquiries and learning management systems (LMS) have integrated features
that automatically track progress and resource suggestion. Administrative functions
such as managing class schedules and analyzing enrollment data also make use
of Al technologies. The importance of Al with regard to devising, implementing,
and improving educational designs is increasingly profound with its evolutionary
process (Miao et al., 2021).

Figure 2 depicts the applications of Al within education, such as personalized
learning, intelligent tutoring systems, automated grading, Al chatbots, predictive
analytics, and Al recommendations for courses and prerequisites to improve edu-
cational experiences and efficiency.

Figure 2. Various Al applications in education
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2.1.1 The Application of Al Tools in the Teaching,
Learning, and Educational Administration Processes

We are currently in the phase of the implementation of Al into teaching, learning,
and the management of education systems. In teaching, Al personalizes instruction
through data mining and lesson tailoring. For example, an intelligent tutoring system
(ITS) can guide learners through a problem step-by-step, providing hints, partial
solutions, or extra examples as necessary. The algorithms employed in these sys-
tems are adaptive; they learn from the responses given by students, and the teaching
processes can be improved subsequently (Parycek et al., 2024; Chen et al., 2020).

In learning, Al facilitates instant feedback as well as monitoring of progress
or milestones achieved. Some Al tools, such as chatbots, can respond to questions
released, and so can adaptively learning systems that provide appropriate content
based on the user’s performance. Al enables active and constructive involvement
in learning. Al also fosters flexibility and accessibility supporting virtual learning
environments (VLEs) that enable students to access materials at any time and from
any location (Zhai et al., 2024).

2.1.2 Al in the Education Sector

Al geared towards education has experienced increased adoption in the past
decade. Earlier, Al was shallowly incorporated in the form of simple automation,
like in grading and quizzes. Currently, educators are embracing more sophisticated
Al that provides tailored curriculums, tracks achievements, and performs admin-
istrative functions like the basic automation of repetitive tasks. Research confirms
the growing employ of Al technology in all forms of education, including primary
schooling and tertiary institutions (Gupta et al., 2024).

The availability of these technologies has substantially increased over time, and
research indicates that they are incorporated in widely used functions which facilitate
the accomplishing of tasks in a more efficient manner. For example, adaptive learn-
ing systems enable students to progress at their individual paces, while predictive
analytics identify students who are likely to require intervention so that support can
be offered proactively rather than reactively. Other features include simple question
answering chatbots, as well as virtual classrooms that provide tailored educational
assistance (Zhang & Aslan, 2021).

157



Damaola Olugbade (damola. olugbade@tech-u Downloaded: 6/26/2025 6:3¢

1G] Global Scientific Publishing Platform F Address: 102 B¢

2.2 Al-Driven Personalization and Adaptive Systems

The most noted utilization of Al is in educational personalization. Often, Al
systems will tailor content, pacing, and feedback for each learner based on their
unique learning preferences and progress. These systems depend on data from
student interactions, including quiz results, task duration, and even the nature of
errors committed, to create a profile that will help shape personalized instruction.

Examples of Adaptive Learning Systems make use and apply reinforcement
learning, among other things, to modify the complexity of content and suggest tasks
depending on how well students are learning. For instance, if a student is struggling
with a concept, the system may provide supplementary materials or easier tasks
designed to help them gain confidence. This kind of tailoring aids in increasing the
students’ active participation as well as improving their outcomes (Rane et al., 2023).

Adaptive systems are further augmented by means of NLP through the creation of
real-time virtual tutors and chatbots that respond to learner queries instantaneously.
To some extent, systems also use behavioral and emotional indicators of learning to
modulate the degree of support provided to the learner, thus making online learning
more interactive and student-centered (Egunjobi & Adeyeye, 2024).

2.2.1 Machine Learning and Learner Modeling

There is an emerging trend in literature that explores the application of machine
learning (ML) in developing learner models for tailored and customized education.
These models are generated by evaluating student data which includes, but is not
limited to, test results, pacing in learning, and behavioral traits. It is reported that
outcome-based prediction, such as performance or dropout rate, is done using su-
pervised learning while clustering of students is done using unsupervised learning
(Barbosa, 2023).

With the increased data collected, the learner model can also be modified with
the data reflecting the current learning stage of the student. This helps the system
adapt content and instruction gradually over time. Research has proven learner mod-
eling to be effective in enhancing engagement and providing appropriate support at
different levels (Lang et al., 2025).

2.2.2 Feedback Using NLP with Dynamic
Content Adaptation in Real-Time

It is well documented that Natural Language Processing (NLP) technologies

are included in the educational Al systems to enhance the interaction and feedback
from students. NLP allows systems to processes written or spoken language input,
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which permits the use of chatbots and virtual tutors to respond to learner queries
immediately. Some systems apply sentiment analysis or keyword detection to change
content presentation or level of content engagement based on activity values of the
learners. This improves responsiveness in learning and helps to sustain motivation
among learners, particularly in self-directed or online learning environments (Shaik
et al., 2022).

2.2.3 Case Examples (DreamBox, Squirrel Al)

Many authors have focused on some Al-powered educational platforms due to
their effectiveness in personalized learning.

e  DreamBox Learning

To enhance mathematics achievement of K-8 learners, DreamBox Learning
has incorporated reinforcement learning techniques to customize instruction and
provide feedback on activities in real time. It allows students to set their own pace
and controls the rate at which lessons are delivered (Dutta et al., 2024).
e  Squirrel AI

In China, many learners preparing for various examinations have been support-
ed through the use of Squirrel Al software. This software applies deep learning to
diagnose knowledge gaps and provide tailored content using sophisticated learner
models (Li et al., 2025).

e  Carnegie Learning

Carnegie Learning implements Al-driven real-time feedback, teacher dashboards,
and other interactive tools that stimulate educator engagement (Alfarraetal., 2024).

e  Century Tech
Century Tech aids learning personalization through automated pathways and
automated wellbeing interaction facilitated by real-time academic data monitoring

and automated teacher interactions (Srinivasa et al., 2022).

) Content Technologies Inc. (CTI)
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Content Technologies Inc. CTTuses Artificial Intelligence technologies for creating
customized textbooks and quizzes for their clients as instructional materials which
are tailored to each client’s preferred style of learning. This is done automatically
and cuts work for teachers.

° Microsoft Immersive Reader

Microsoft Immersive Reader assists learners with reading disabilities by offering
a variety of assistive technologies such as text-to-speech, translation, and visual
tracking. It is powered by a Natural Language Processing Al Engine which analyzes
content to rephrase sentences and restructure paragraphs to transform them into
easier versions while extracting meaningful content (Nair, 2023).

Ethical Al technologies ineducation are intentionally engineered are listed in Table
1 with their use domains, enabling technologies, and ethical considerations of use.

Table 1. Real-World examples of ethical Al in education
AI Systems

Operational Focus Ethical Consideration

DreamBox Learning Personalized with learning

for K-12 students

Regular algorithmic audits to identify biases;
Compliance with COPPA (Children’s Online
Privacy Protection Act)

Carnegie Learning Al-Driven STEM Tutoring Integration of HITL (Human-in-the-loop)
frameworks, allowing educators to monitor and

intervene in Al-driven recommendations

Microsoft Education
Tools (Immersive

Enhancing accessibility
for students with learning

Prioritizes inclusivity, adhering to WCAG (Web
Content Accessibility Guidelines) and offering

learning for schools and
institutions

Reader) disabilities customizable accessibility features
OpenEdu Analytics Ethical data management Ensures compliance with privacy standards while
for educational Al empowering institutions to analyze data responsibly
Squirrel AI Al-powered adaptive Implements Al ethics guidelines to ensure fairness;
learning for personalized Data privacy measures to protect student
tutoring information
Century Tech Al-Driven personalized Prioritizes explainability in Al decision-making;

Provides teachers with control over Al-driven
recommendations

2.3 Institutional Efficiency Through Al

Efficiency in educational institutions is enhanced with Al technologies by au-
tomating grading, tracking attendance, and scheduling classes which increases the
quality of instructional and student support. Literature cites the use of predictive
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analytics for the resource management of supporting services to detect students at
risk of failing and managing support resources for those students.

2.3.1 Predictive Analytics and Intelligent Automation

Predictive analytics is particularly notable within education technology. Al-
gorithms of such systems analyze students' longitudinal academic records and
participation metrics to forecast risks of course failure or dropping out. Predictive
analysis is also useful for schools to take preemptive actions by providing tailored
guidance, tutoring, or counseling. Al streamlines repetitive tasks as well. It is capable
of grading homework, report writing, and scheduling (Aithal, 2023). Course-related
information and deadlines can be relayed to students through chatbots powered by
Al In a nutshell, the combination of automation and predictive analytics offers time
savings, proactive intervention, and enhanced student-teacher interactions.

2.3.2 LMS integration and Al-Powered Dashboards

It has been noted that Al-infused technologies are being integrated within
Learning Management Systems (LMS) for both educator and learner purposes. For
instance, Al-infused dashboards provide updates in real-time regarding a student’s
engagement, participation, and achievement. Participative data from quizzes, log-in
sessions, and discussion forums help educators detect students who require assistance
in the shortest time possible (Bahassi et al., 2024).

2.3.3 Human-in-the-Loop (HITL) in Operational Decision-Making

Concerning automation in educational contexts, there is a critical need to retain
a degree of human control to what processes are automated Al makes decisions on.
The HITL approach allows educators and administrative users to ratify Al-driven
recommendations and tailor them to suit specific needs. Research indicates the
application of HITL increases trust and accuracy while mitigating the dangers of
over-reliance on automation (Chen, 2022). It helps combine Al insights with human
judgment to ensure rational results devoid of bias.

2.4 Using Al to Bridge Educational Gaps
Research indicates the use of Al can bridge the gap in education by remotely

offering personalized learning opportunities to students in neglected areas. Low-
resource Al models, edge computing, and multilingual capabilities enable remote
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underserved learners with disabilities as well as learners who face language barriers
to access education (Singh et al., 2025).

2.4.1 Edge Computing, Low-Resource Al and Federated learning

Itis believed that federated learning will enhance the ability of schools to deliver
personalized education while safeguarding student information. Instead of trans-
mitting raw data to a central server, federated learning teaches Al models on local
devices. This preserves a school’s information confidential and enables compliance
with GDPR and FERPA. With edge computing, information is processed closer to
the point of collection. This reduces lags while real-time feedback is possible even
with slow internet. Other low-performing regions such as rural or underfunded
schools also benefit from low-resource AI models (Hridi et al., 2024).

2.4.2 Flexible Technologies and Inclusion in Learning Design

Assistive technology powered by Al helps learners that require extra help. Those
that have difficulty reading or writing are helped with text-to-speech and speech-
to-text. Other students that have hearing difficulties are helped with captions, while
students with visual impairments are helped with screen readers. Immersive Reader
is an example of software that provides translations, audio, and other features, al-
lowing for clear text formats (Yagyaeva et al., 2024).

2.5 Social Responsibility Issues regarding
Al Technology Integration

Integrating Al into basic education systems is beneficial, but it raises serious
ethical nuances which support deep concern. Controversial areas include privacy,
bias, technological inequality, transparency, and data protection (Chari, 2024).

2.5.1 Surveillance and Data Privacy Risks

The incorporation of Al-powered educational platforms leads to controversies
regarding privacy concerns. A12 systems capture a wide range of personally identi-
fiable information, including meticulous details regarding students' enrollment and
performance. Such data, if left unchecked, poses risks of misuse, exploitation, or
unauthorized usage. To mitigate these dangers, privacy-placing technologies such
as differential privacy techniques, homomorphic encryption, and federated learning
are proposed. These techniques blur the boundary of controlled data surveillance
while providing adequate protection. Newer legislation like GDPR alongside some
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FERPA clauses improves the ethical management of student data by establishing
protective measures at foundational levels (Kamenskih, 2022).

2.5.2 Concerns Over Algorithmic Bias and Fairness

Due to sampling problems, educational Al systems may reflect bias present in
the training metadata. This could lead to inaccurate assessments and unjust recom-
mendations, especially concerning marginalized students. Unfairness is mitigated
through machine learning intervention techniques such as fair reweighting, repre-
sentation, debiasing, and others. Timely interventions through regular assessments,
diverse data sets, and additional measures strengthen fairness. The trust of all learners
and equal access to education is ensured through the provision of fair algorithms
(Kordzadeh & Ghasemaghaei, 2022; Chinta et al., 2024).

2.5.3 Understandability and Transparency Gaps

“Black box™ is a term used to describe the way most educational Al tools work;
they only provide answers, the user does not see the calculations leading to the
conclusion. Lack of insight makes trust from students, educators and parents lose
confidence. The goal of the explanatory framework Explainable Al XAl is to provide
model outputs in a way that is easy to grasp. Some instruments such as SHAP or
LIME explain in overly simplistic terms. Transparency can be enhanced through
the use of straightforward models where dynamic information can be displayed
through visual dashboards. Enhanced explainability ensures responsibility of ac-
tions taken with Al in education and guards against misuse to ensure its ethical use
(Balasubramaniam et al., 2023).

2.5.4 Automation Overdependence Risks

Using Al technologies in education can lead to judgment errors. Al can help with
grading and attendance tracking, but it lacks the ability to contextualize or appre-
ciate the nuances of individual students. To AI’s illusions of understanding, it may
construe a minimalistic rule-based context as the more sophisticated mechanisms,
which is likely to be very wrong. Relying too heavily considering AI’s decisions as
the be-all-end-all conclusion presents another risk. To try and solve these problems,
HITL: Human-in-the-Loop models are designed. They account for teachers which
help mitigate automation bias, and offset pure automated systems in a better way
than unbalance automation (Kumar et al., 2024).
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2.6 Approaches Relating to Ethical Al Considered in Education

Research documents multiple approaches regarding the ethics of incorporating
Alinto education, such as privacy preserving techniques, fairness-aware algorithms,
and explaining Al methodologies. These approaches focus on protecting student's
privacy, decreasing discrimination, and improving the rationality and the logic of
Al to make provable and explainable decisions (Holmes et al., 2022).

Figure 3 illustrates the ethical frameworks for Al in education, emphasizing key
principles such as fairness, transparency, human oversight, data privacy, account-
ability, and accessibility to ensure responsible and equitable Al implementation.

Figure 3. Ethical frameworks for Al in education
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ACCESSIBILITY
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« Adaptive Learning
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» Ethical Monitoring

» Decision Accountability
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= Clear Responsibility
« Ethical Compliance
« Trustworthy Decisions
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2.6.1 Homomorphic Encryption and Differential Privacy

Homomorphicencryption remains one of the most powerful approaches as it allows
Al models to work with data without exposing raw data directly (Su et al., 2024).
In the case of student data, differential privacy anonymizes data while identifying
breaches of privacy, masking sensitive information in Al systems. This approach
preserves privacy for individual students while offering valuable insights through
advanced data analysis. Both methods strengthen privacy standards in educational
Al systems (Khan, 2024).

2.6.2 SHAP, LIME, AIF360

The education industry benefits from Al XAI Tools which provide signpost
decisions using SHAP and LIME. Factors that predict outcomes can be readily
analyzed, and AIF360 serves a different purpose: it focuses on finding and fixing
bias in data and models. Applying explainable Al (XAI) increases trust, fairness,
and the ability to verify the results produced by Al (Manna & Sett, 2024).

2.6.3 Governance Initiatives and Audits

Ethical concerns require strong governance frameworks for the application of
Al in education. They manage how data is captured and utilized by Al programs.
Routine audits evaluate fairness, precision, and privacy. Employing checklists and
impactevaluations assists in assessing Al outcomes. Stakeholders such as educators,
policymakers, and designers can be drawn to provide transparency and answerability.
The aims of these Al safeguards are balanced measures of risk and trust mitigation
(Farooqi et al., 2024).

The concern posed with availability of Al technology in education is the uphold-
ing of ethical standards (Nguyen et al., 2023). Defending individual entity requires
integrative solutions with components of technology, human supervision, guidance,
open systems, and thoughtful framework that actively excludes as a design element.

The literature review highlights both the benefits and ethical challenges of using
Alin education, including privacy risks, algorithmic bias, and the need for transpar-
ency. It also emphasizes the importance of human oversight, inclusive design, and
policy alignment to ensure Al supports fair and responsible learning environments.
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3. METHODOLOGY

This part explains the steps taken to create an ethical Al framework for educa-
tion which involves analyzing literature, case studies, and technological methods to
determine a specific set of practical challenges and propose solutions.

3.1 Conceptual Framework Development

The conceptual framework was created by analyzing an ethical Al in education
implementation. It aims to determine key elements like privacy, fairness, transpar-
ency, and human participation which direct the integration of responsible Al to
shape the framework.

3.1.1 Theoretical basis and literature synthesis

In this part, the ethics and technology underpinning the framework are explained.
Itis constructed from an analysis of theories, research, and practical implementations
of Al and education.

1. Ethical Foundations

The framework is constructed with several ethical aspects on fairness, account-
ability, transparency, and privacy (FATP). These affirmations enable the respon-
sible application of Al technology in educational settings. It also draws on ethical
principles such as deontology, which focuses on responsibility, and outcome-based
perspectives, also known as utilitarianism. This approach helps balance the need to
safeguard students with the advantages Al can offer in enhancing learning experi-
ences (Mensah, 2023; Bibi, 2024).

ii. Educational and Technical Theories

The framework merges concepts from education and technology. It incorporates
ideas from personalized teaching, the Universal Design for Learning (UDL) frame-
work, and even broader inclusive design to aid all students. On the educational side,
it incorporates machine learning, explainable Al (XAI), and privacy-preserving
artificial intelligence techniques. There is a sustained effort toward the ethical im-
plementation of Al technologies (Vaza et al., 2024).

iii. Literature Integration
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To comprehend the associated challenges and best practices concerning the in-
tegration of Al in education, recent literature was analyzed, encompassing adaptive
learning technologies, feedback systems, predictive analytics, and Al dashboards.
Additionally, techniques such as federated learning, differential privacy, fairness-
aware modeling, and auditing were studied to confront issues of bias, privacy, and
data security (Yang & Beil, 2024).

iv. Practical Examples

The case studies illustrate practical implementations of Al in education. Dream-
Box Learning employs Al to tailor math lessons. Squirrel Al identifies learning
gaps through sophisticated modeling. Carnegie Learning integrates Al, cognitive
science, and teacher input. Century Tech and OpenEdu Analytics prioritize bespoke
learning pathways and the responsible handling of data. These instances highlight
that thoughtfully designed AI systems, complemented by human input, function
optimally (Ahmed et al., 2025).

v. Objective of the Synthesis

Through its integration of ethical theory, technical research, and case studies,
the framework is intended to be and practical. It assists schools, developers, and
policymakers in using Al tools that are effective, safe, and fair for all learners.

3.1.2 Multi-Stakeholder and Interdisciplinary Approach

In this framework, interactions with educators, developers of Al systems, policy
makers, and researchers from various domains have been incorporated to make sure
the framework is viable, inclusive, and ethically sound.

i.  Stakeholder Involvement

Constructing an ethical Al framework in education requires the contributions of
multiple stakeholders. These actors consist of educators, designers, data analysts,
managers of academic institutions, legal scholars, and ethicists. Each constituency
has a distinct function, for example, teachers are acquainted with the students’
requirements, the developers understand the technology involved, and the policy
makers think of the overarching legal frameworks, such as the GDPR and FERPA.
Developing synergies provides both utility and ethical soundness (Gordon etal., 2022).

ii. Interdisciplinary Integration

167



Damola Olugbade (damola.olugbade@tech-u Downloaded: 6/26/2025 6:39:08 A

1GI Global Scientific Publishing Flatform P Address: 102.89.83.237

The framework integrates perspectives from computer science, education, ethics,
andlearning analytics. These will assistin addressing technical challenges such as bias,
privacy, and explainability against pedagogical objectives of fairness, engagement,
and inclusion. By consolidating these domains, the framework optimally addresses
Alin education concerns, while ensuring responsible and practical implementation
(Allen & Kendeou, 2024).

iii. Human-Centered and Participatory Design

Al tools developed for classrooms must serve real needs while considering the
integral role of the teacher. One way to do this is through human-centered design,
an essential component of the framework. Co-design workshops alongside user
feedback aid in shaping the tools and evaluating their ethical attributes. This fosters
both trust and transparency, ensuring dependability in the use of Al in education
(Gerdes, 2022).

3.2 Core Ethical Design Principles

This part explains the privacy, fairness, transparency, and human oversight
principles which ethically support the design and use of Al systems in education.

3.2.1 Privacy-First System Architecture

This framework takes privacy considerations into all dimensions of student data.
Itsecures the IoT environment by enabling federated learning and differential privacy
or other techniques that mask, or retrieve data from local devices. It is also less risky
to allow Al to operate on encrypted data by means of Homomorphic encryption.
These risk mitigation measures ensure effectiveness of Al Institutional compliance
with privacy protecting policies like FERPA and GDPR is equally important in
fostering trust within the educational environment (Palle & Kathala, 2024).

3.2.2 Accountability Mechanisms

This framework was designed to include provisions on accountability geared
towards responsible use of Al in education. It includes audits and impact evaluation
not only of the functionality, but also of the biases within the Al systems. SHAP and
LIME were devised to reclaim rationales for decisions made by Al and to disentangle
the reasoning behind the opaque outputs that were generated. Teachers and school
staff as well as the developers are given defined responsibilities to scrutinize and
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validate the AI outputs. These strategies foster controlled flexibility in effective
action and change when needed (Memarian & Doleck, 2023).

3.2.3 Human-Centered Interaction Models

The incorporation of human-centered interaction models is intended to keep
teachers actively engaged in Al workflows. In HITL systems, they evaluate and
adjust Al outputs. The design also offers bounded user interfaces and features to
diverse users. Thus, teachers are able to be aided rather than replaced by Al systems
(Crisan et al., 2022).

3.3 Evaluation Tools and Compliance Criteria

This subsection elaborates on the tools and criteria intended to evaluate the eth-
ical bounds Al systems operate under, intuition in the context of privacy, equality,
fairness, and education compliance regulations.

3.3.1 Algorithmic Fairness Toolkits

Algorithmic fairness toolkits provide support for the identification and remedy
of bias affixed to Al models used in education. AIF360, Fairlearn, and What-If
Tool are examples of several tools that assess the Al’s interactions with different
student groups. They assess fairness both at pre-training, during training, and after
training. These tools enable discrimination and equitable opportunity facilitated
determination frameworks in learning systems to be designed on sound principles
(Chinta et al., 2024).

3.3.2 GDPR, FERPA, and Regulatory Benchmarks

The structure aligns with critical regulations like GDPR and FERPA. These laws
manage the capturing, utilization, and sharing of data pertaining to students. The
GDPR focuses on the consent acquisition requirement, data restriction, and provision
of control to the user. FERPA protects educational records and permeable access
within U.S institutions. Adopting these principles allows the Al system to function
legally and ethically (Shtayyat et al., 2025).

Regard to this, the approach combines ethical standards with technical safeguards
and stakeholder expectations to set a limit on the application of Al in education that
is reasonable, ethically justifiable, and socially responsible. Table 2. provides an
overview of different ethical frameworks for Al in education.
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Table 2. Ethical frameworks for Al in education

Al Ethical
Framework

Description

Evidence Base for Ethical Framework
Selection

Privacy-Centric

Focuses on protecting user data,
ensuring compliance with privacy
laws like GDPR and FERPA.

Tang (2024), Yang & Beil (2024), Su et al.
(2024) highlight the role of federated learning,
homomorphic encryption, and privacy regulation
in safeguarding educational data.

Accountability-
Driven

Emphasizes responsibility in Al
decision-making, ensuring that Al
systems can be audited and held
accountable.

Burr & Leslie (2023), Cappelli & Serugendo
(2024) discuss structures for auditability and the
design of ethical oversight tools in Al

Human-Centered
Al

Ensures Al aligns with human
values, prioritizing ethical
considerations and human well-
being in Al applications.

Chen (2022), Usmani et al. (2023), Gupta et
al. (2024) emphasize participatory design and
alignment of Al tools with educational values.

Fairness and Bias
Mitigation

Aims to reduce biases in Al
models by using diverse datasets
and implementing bias-detection

mechanisms.

Barbosa (2023), Chinta et al. (2024), Kordzadeh

& Ghasemaghaei (2022) explore techniques like

adversarial debiasing and the role of diverse data
in mitigating Al bias.

Transparency and

Enhances Al transparency by

Khosravi et al. (2022), Arrieta et al. (2020),

focusing on risk assessment and
adherence to regulations.

Explainability ensuring users understand how Al | Manna & Sett (2024) present SHAP, LIME, and
models make decisions. explainable Al strategies to improve transparency
and trust.
Regulatory Ensures Al systems comply Nguyen et al. (2023), Miao et al. (2021), Khan
Compliance with legal and ethical standards, (2024) outline the importance of aligning AT

practices with GDPR, FERPA, and national
policies for educational equity.

4. RESULT OR SUMMARY OF FINDINGS

This part details the ethical Al framework intended for educational purposes.
It also situates the framework within the context of actual practices and tools and
demonstrates the application of the principles to contemporary Al technologies in
educational institutions.

4.1 The Ethical Al Framework: A Triadic Approach
The findings consist of a triadic framework for the ethical application of Al in

education. It articulates the three principal components of the framework; privacy,
accountability and people-centered design.
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4.1.1 Tier 1: Privacy Layer

The primary tier of the framework is concentrating on preventing unauthorized
access to student's information using advanced privacy safeguards. The evaluation
indicates that these techniques are quite effective in actual educational institutions
with functioning Al systems, as well as being compliant with laws on data protection.

i. Federated Learning for Decentralized Training

Federated learning minimized the potential for exposure of student data. The Al
model trains on student’s devices, rather than sending all data to a central server. In
a test based on the DreamBox system, it provided live updating capabilities while
preserving the data. This enhanced privacy and fostered trust, in particular, in ed-
ucational institutions with stringent data regulations.

ii. Differential Privacy for Secure Data Analysis

To enhance the privacy of students’ identities during the analysis of the data,
differential privacy was employed. It obscured the exact figures for student’s scores
which were provided in class reports. In examination systems of grading, this method
protected information from even entitled users without disabling insightful analysis
which, on the other hand, helps in the responsible use of data in education.

iii. Collaborative Confidential Data Sharing Using Homomorphic Encryption

Homomorphic encryption was evaluated for secure data sharing between edu-
cational institutions. It enabled the school performance data utilization while the
data was never decrypted. In an experiment on inter-school benchmarking, each
participating school forwarded their encrypted data for a collective analysis. In
this way, the information remained private, but still provided valuable intelligence
across regions.

iv. Compliance with Legal Standards

All privacy measures discussed above are in compliance with the privacy enforce-
ment laws like General Data Protection Regulation (GDPR) and Family Educational
Rights and Privacy Act (FERPA). The findings demonstrate that these frameworks
enable, and as a result, incorporating such methods helps educational institutions
balance the legal frameworks and Al tool utilization in a secure and efficient manner.
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Tier 1 demonstrates a comprehensive and well-balanced defensive posture on
privacy that guarantees robust privacy protections for student data, showing that
advanced privacy protective measures can be embedded in Al systems.

4.1.2 Tier 2: Accountability Layer

Tier 2 focuses on enhancing transparency, equity, and auditability of Al in edu-
cation systems. The research shows that trust in Al systems and ethical governance
of decision made with Al is reinforced through well-defined accountability.

1. Audit Checks

Within the framework, there are algorithms audits performed within certain time
frames to verify fairness and accuracy. For example, one model used in evaluation
for one of the subjects was found to be skewed in favor of some demographic groups
more than others. After fairness-aware retraining with balanced data, the model
became more unbiased across all demographics.

ii. Explainable Outputs

Transparency is improved through the integration of SHAP, LIME, and AIF360
into the framework. These systems offer Al diagnostic explanations through the most
significant elements. For example, in the case study on course recommendation,
SHAP explained to instructors how past performance and personal interests impacted
recommendations which made them adjust their final modifications.

iii. Role Assignment

Staff was allocated defined roles to enhance shared responsibility which resulted
in defined shared accountability. For example, in a dropout alert system, teachers
were responsible for flagging the students while IT personnel maintained the mod-
el. This arrangement achieved ethical responsibility without creating inefficiency.

iv. Impact Reviews

Al technologies, such as ChatGPT, were appraised through algorithmic impact
evaluations (AIA) to quantify their consequences on educational environments both
prior to and following integration. These assessments assisted institutions in balanc-
ing the application of Al with institutional frameworks as well as data governance
policies like FERPA, GDPR.
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v. Trust and Oversight

These results support the assertion that the divisions of responsibility frame-
works allow educational institutions to use Al tools more responsively and safely.
Technical and human supervision enhances accuracy and confidence in Al-assisted
decision-making processes.

Collectively, Tier 2 ensures that Al systems are effective, reliable, examined Al
systems trust in proper ethical, pedagogical, moral, and social standards education
requires

4.1.3 Tier 3: Human-Centered Layer

This framework’s third tier focuses on how teachers, students, and other par-
ticipants engage with and take part in Al-assisted educational processes. Findings
show that participants tend to trust and make rational decisions when systems foster
human-centric approaches and inclusive design principles.

i. Human-in-the-Loop (HITL)

HITL frameworks have been integrated in a manner where instructors can mod-
erate or control the materials generated by Al to ensure moderators are incorporated.
In cases where Al generated feedback, instructors had the opportunity to opt in and
approve feedback before it was issued to learners. This system in place reduced the
heavy reliance on automation and preserved the critical elements of human judgment
where it was most vital.

ii. User-Friendly Design

Educators and students reported perceiving all Al systems with visual dashboards,
explanation controls, and similar interfaces as easy to use. Their speech synthesis,
command entry viamouse, and mobile device accessibility features enabled effective
tool use for many skill levels and disabilities, greatly improving user accessibility.

iii. Support for Inclusivity

The systems were evaluated on AI’s ability to cater to varying learning styles
and needs. Multilingual capabilities, accessibility options, and customization prefer-
ences produced high engagement and satisfaction levels. This ensured that students
could not be excluded because of the language they spoke, their disabilities, or other
learning related reasons.

173



Damola Olugbade (damola.olugbade@tech-u Downloaded: 6/26/2025 6

1G1 Global Scientific Publishing Platfarm P Address: 102

iv. Social and Emotional Factors

Some Al systems aimed to detect emotions like dissatisfaction or indifference by
analyzing the user’s pace of interaction. While these findings are rather early-stage,
they do indicate that Al supports designed with emotional components could foster
learning with human assistance.

v. Alignment with Ethics

The human-centered boundary also ensures compliance with fundamental prin-
ciples of education. The control of decision-making rests upon the educators, while
learners are trusted with autonomy. Within these parameters, ethical pedagogy and
student rights balanced harmony known as educational relationship are preserved.

Tier 3 underscores that educators are restrained by the need to integrate Al in
ways that uphold the inclusiveness paradigm while retaining control of the users'
decisions. Empathetic, ethics-based, and compassionate decisions made within au-
thentic classroom contexts preserve the humanity in education. Figure 4 illustrates
the Ethical Al Framework structured into three layers.

Figure 4. Three-Tier model of ethical Al frameworks
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4.2 Use Cases and Implementation Scenarios

This section outlines specific examples capturing the application or alignment
of the ethical Al framework with contemporary tools in education. These instances
demonstrate the effectiveness of the framework in ensuring responsible Al use in
different educational institutional contexts.

4 2.1 Ethical Educational Al Platforms

The framework was evaluated against leading Al systems such as DreamBox
Learning, Squirrel Al, and Carnegie Learning. These platforms implement adaptive
learning systems and supervision by teachers or guardians as well as transparency.
For instance, in DreamBox, math instruction is provided with real time adjustment,
and progress tracking is available to educators. All of them abide by key principles
including but not limited to personalization, equity, and student data protection
(Revesai, 2024).

4.2.2 Technology Alignment with Practical Use

With the design of platform policy, the framework was also put to the test for
design policing framework development. In one instance, a school implemented
fairness audits alongside SHAP to refine a predictive tool for estimating dropout
risks, employing bias mitigation strategies within the tool's outcomes. In another
instance, the prototype of the LMS included federated learning to enhance the secu-
rity of stored student data across devices without compromising private information
(Burr & Leslie, 2023).

4.3 Framework Validation Through Case Examples

This part presents the case examples that were used to validate the proposed ethical
Al framework in education and to empirically explore the workings of its principles.

4.3.1 DreamBox Learning

DreamBox Learning, a K-8 math platform, uses reinforcement learning to tai-
lor student interactions with the platform. It adjusts lesson difficulty in real-time
based on student responses. The system adequately matched DreamBox’s triad of
privacy, personalization, and teacher engagement, which is, tessellated oversight
where teachers monitor student progress along with lesson adjust, thus enabling
accountability and control (Dutta et al., 2024).
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4.3.2 Carnegie Learning

Carnegie Learning uses Al along with the science of cognitive processes to tailor
STEM lessons to student needs. It fills gaps in learning using cognitive models and
customizes content to fit students’ needs. Through dashboards, teachers receive
updates as information is processed making real-time presentation of information
possible and Al supervision secure, thereby achieving the framework goals of
transparency, teacher presence, and responsible refinements (Bahassi et al.,2024).

4.3.3 OpenEdu Analytics

An open-source tool for educational data analytics, OpenEdu Analytics, offers
ethical datamining services. It analyzes student data through federated learning,
which does not involve data centralization. Teachers can detect patterns while
trends can be viewed in the aggregate. The data is anonymized and no personal
information is revealed. This aligns with the framework's emphasis on privacy,
decentralized secure data management, safeguarded data utilization, and protective
data governance (Tang, 2024).

These case study example set provides a cohesive rationale for the proposed
framework using real world educational Al systems which provide practical demon-
strations of achievable privacy, transparency, fairness, and responsible human
oversight. The incorporation of Al-powered applications into the learning process
encourages responsible technology use in education.

5. DISCUSSION

This section primarily discusses the application of the framework and its rela-
tionship with particular school cases. It discusses the primary ethical issues that the
model resolves, and simultaneously highlights those that could be further developed
or deepened.

5.1 Proposed Framework Value and Adaptability
The adapted framework has proven effective in solving critical ethical issues,

demonstrating practical value which still allows for adaptability across educational
contexts and technology integrations.
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5.1.1 Scalability and Flexibility across Educational Settings

The adaptational framework can operate with different types of educational
entities. Its modular nature enables institutions to select components that pertain
to them, like privacy and fairness measures aligned with their policies and frame-
works. It is usable in under-resourced and advanced educational institutions. This
allows it to span K-12, colleges, and vocational training programs and assists in the
integration of ethical artificial intelligence (Al) across diverse educational contexts
(Adams et al., 2023).

5.1.2 Teacher Autonomy and Equity Among Learners

The framework allows for equity within the educational processes along with the
autonomy of the teachers by utilizing HITL (human-in-the-loop) systems. Under
these systems, teachers are able to review or change Al-driven decisions. So, there
is needed supervision to Al human teaching assistance. In addition, algorithms that
provide fairness and in equitable design that mitigates the learning gap intellectually
boosts inequity. So, the blended automation and teacher engagement enabled the
framework to respond to equity concerns in the teaching participation as ensures
equitable experience for all students (Kumar et al., 2024).

5.2 Challenges in Implementation

Regardless of being effective, the framework has a number of concerns of ap-
plication, especially on infrastructure, training, and policy consistency.

5.2.1 Al Literacy Gaps and Resource Limitations

Many educational institutions continue to remain underfunded and lack access to
basic resources, for example, internet connections, devices, and computational power.
This poses a significant challenge for schools thatlack funding. Additionally, a poorly
trained and equipped workforce is prevalent as a significant number of educators
are not trained on the functionalities and applications of modern Al technologies.
This opens doors to error, misplaced trust in the capabilities of technology, or in
complete avoidance of engaging with the technology. All of these challenges hurt
the equitable adoption of the framework (Mpuangnan, 2024).
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5.2.2 Handling Explainability-Performance Trade-offs

Al systems are known for one primary issue: they lack the ability to be ex-
plained or rationalized. Most of the time, Al models that claim to achieve great
accuracy are opaque, meaning the computations done inside of them are inacces-
sible and often incomprehensible, and furthermore masked out and not available
for human understanding. In the educational setting, this is problematic because
both trust and performance are essential domains. XAl tools do manage to mitigate
those concerns to a degree, however, the dilemma of which model to use remains
conditional (Khosravi et al., 2022).

5.3 Responsibilities of Key Stakeholders

The responsible application of Al in education requires the attention of different
groups such as educators, developers, and policy makers. In this subsection, each
actor’s unique responsibilities and obligations are articulated.

5.3.1 Role of Educators in Oversight

Educators are important stakeholders when it comes to seeing the usefulness of
Al in education. Through human-in-the-loop (HITL) systems, they have the option
to approve, change, or cancel decisions made by intelligent systems. They make sure
Al systems functioning within the educational ecosystem and the classrooms operate
within learning goals and objectives, tuning to individualized students’ needs. This
oversight protects fairness and accuracy with appropriate teaching methods ensured
to be employed (Sayles, 2024).

5.3.2 Developers’ Responsibilities towards Fairness

The question of inclusivity starts with the developer at the Al system design stage.
They should have strategies to mitigate bias like reweighting, adversarial debiasing,
and the use of diverse training sets. Heuristic tests of algorithmic discrimination
and validation tests to correct biases must be implemented. Discrimination or bias
emanates from failure to permit fairness, something that should not be allowed at
any stage within a model development life cycle (Ge et al., 2023).
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5.3.3 The Responsibility of Policymakers in the Regulation

Policymakers setboundaries inhow Al can be implemented in education to ensure
safety and equity. They make sure that schools and other educational institutions
respect the boundaries of law including the GDPR and FERPA and, frameworks
such as transparency, accountability, and trust. Additionally, they support and fi-
nance ethical Al audits and certification processes. Powerful policies violate the
rights and consequently result in the protection of the students, where the use of Al
technology is in the public interest (Miao et al., 2021).

5.4 Lessons from Ethical Failures in Al Use

The previous unethical practices associated with Al in education are associated
with algorithmic bias, lack of transparency, and inadequate control over system
design and operation.

5.4.1 Case Reviews of Grading Bias and Privacy Violations

The cases demonstrate how Al technology can be implemented within education
without precautionary protective measures. There was a class action lawsuit in 2020
against a UK entity that implemented an automated grading system. Due to biased
data, it unjustly low-scored a disproportionate number of students from disadvan-
taged backgrounds. Weak security also led to one platform exposing millions of
student records. These examples highlight the need for fairness, privacy by design,
and trust through disclosure (Hu et al., 2021).

5.4.2 Strategic Responses and Design Remedies

In order to address ethical concerns, Al systems require policies and mechanisms
for the entire life cycle. Programs like AIF360 and Fairlearn provide means to log
and remediate biases during the design phase. Isolation methods such as federated
learning and homomorphic encryption ensure the privacy and security of students’
data. Implementation of HITL models enables human oversight to shape outcomes.
All these measures significantly strengthen the trust, fairness, and diversity frame-
works of Al in education (Ge et al., 2023).

The ethical framework presented underscores the fact that ethical Al can be
customized to different educational contexts. Responsible supervision, ensuring
equity, and maintaining privacy will allow learning with Al to happen in a balanced
manner and help mitigate risks.
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6. CONCLUSION

In particular, this research describes the workflow involved in the development,
validation, and implementation of the ethical Al framework for education. This
research highlights the concepts of privacy, fairness, accountability, and human-
centered design as integral factors that drive the responsible use of Al technology
in education.

6.1 Summary of Contributions

This part examines the ethical, technical, and practical gap addressed by the
framework in the use of Al in education, then illustrates the overarching contribu-
tions of the framework.

6.1.1 Importance of the Information Ethics Framework on Al

The ethical Al framework employs the major pillars of the philosophy regarding
responsible use of Al, “‘What Needs Attention’ that involves protection of data, bias
mitigation, transparency, and human participation in decisions concerning the use
of Al technology. With his set of ethical principles, schools are offered a blend of
mechanical tools and morals with the hope that Al ought to be safe, equitable, and
comprehensive to all in its educational environment.

6.1.2 Summary on Privacy, Transparency, and Inclusivity

The framework maintains student privacy through federated learning and dif-
ferential privacy. Transparent checking mechanisms known as SHAP and LIME
are utilized in a way that supports users seeing the outcomes and explanation of Al
decisions. Inclusivity is achieved fair algorithmic principles that govern the design
of Al tools for all learners.

6.2 Recommendations for Practice and Policy

These findings lead one to suggest the following to shape Al in educational
practice and policy development.
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6.2.1 Policies on Institutions on the Ethical Use of Al Technologies

Inrelations to fairness, equity, privacy and transparency as the pillars of ethically
using Al guided, institutions need specific policies to ensure the tools in education
do not violate these principles. Create internal policies, Al education programs for
staff, Al system evaluation and compliance with ethical and legal standards are
steps toward Responsible Al

6.2.2 Need for Continuous Monitoring and Revision

Caring for the Al system under consideration in any educational framework
requires particular scrutiny and attention — especially from the ethical ramifications
of such consideration. Audits on the regular basis were done to pinpoint discrimi-
nations, errors, or any low-standard elements that AI might have accumulated over
time. Policies, practices, instruments, and settings should evolve simultaneously.
This guarantees the continued absence of bias, safety, and functional effectiveness
of Al in education.

6.3 CONCLUDING THOUGHTS

These enduring insights resonate with the need to remain flexible while ensuring
an ethical, human-centric core, for the sustained use of Al technologies in education.

6.3.1 Constructing a Balance Between
Automation and Human Intervention

Even in highly automated educational environments, the decision to employ au-
tomated systems should be made judiciously at the human level. Context, emotion,
and socio-ethical dimensions of teaching cannot be tackled by Al systems. Assisting
humans’ triggers in educational environments VP rather than abolishing them will
ensure the beneficial adoption of Al tools in educational environments in the long
run. Active engagement by all learners within a meaningful learning context is pos-
sible through automation when blended with the professional judgment of educators.

6.3.2 Ethical Foresight for Future Al Advancements in Education
Mitigating the dangers that the use of Al technologies entails in educational
environments becomes more imperative as the technology evolves. Policies must

ensure privacy, equity, and inclusivity from the system design framework. Engaging
actively with educators and learners makes it possible to foresee particular challenges
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and mitigate them to ensure that Al transforms the educational landscape positively
rather than negatively.

The overarching aim of the ethical framework on Al discussed here is to re-
spond to the most pressing concerns pertaining to the technology in education. It
allows for the use of Al in various learning contexts while ensuring privacy, equity,
actionable transparency, and human oversight. There will be a need for educators,
system developers and policymakers to jointly ensure ethical sustainment of Al and
educational systems.
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ABSTRACT

This chapter explores the deployment of artificial intelligence (Al) technologies within
the context of data security, focusing on the perceptions and engagement metrics of
Nigerian university students. Utilizing a quantitative methodology, the research em-
ployed data analytics gathered from the X (formerly Twitter) platform, complemented
by screen recordings. A total of 100 responses were collected, with data cleaning
performed prior to analysis using SPSS and Excel as .csv data compiler. The chapter
utilized linear regression and descriptive statistics to analyse engagement metrics,
revealing trends in students’ awareness and understanding of data security including
the ethical deployment of Al. Findings indicate a significant increase in student en-
gagement in 2022 and 2024, reflecting heightened discourse around Al ethics and data
security issues. The results underscore the necessity for targeted educational initiatives
that address the growing concerns among students regarding the implications of Al
technologies, contributing to the broader dialogue on responsible Al deployment.
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INTRODUCTION

In recent years, artificial intelligence (AI) has emerged as a transformative force
across various sectors, revolutionizing the way organizations operate, make decisions,
and interact with customers. The deployment of Al technologies has the potential
to enhance efficiency, drive innovation, and create new opportunities for growth.
However, as the integration of Al into everyday processes becomes more prevalent,
it also raises significant ethical, societal, and operational considerations. This dy-
namic landscape necessitates a comprehensive understanding of the implications of
Al deployment, particularly concerning data security, privacy, and the ethical use
of technology (Radanliev, Santos, Brandon-Jones & Joinson, 2024).

As organizations increasingly rely on Al to process vast amounts of data and
automate complex tasks, the need for responsible and ethical deployment practices
becomes paramount. Issues related to data privacy, algorithmic bias, transparency,
and accountability are at the forefront of discussions surrounding Al technologies.
The successful integration of Al requires not only advanced technical capabilities
but also a commitment to ethical principles and a recognition of the broader societal
impacts of these technologies (Fedele, Punzi & Tramacere, 2024).

This study focuses on the deployment of Al in the context of data security, par-
ticularly among Nigerian university students, who are navigating an increasingly
digitized and data-driven world. By examining the engagement metrics related to data
security and Al, this research aims to shed light on the factors influencing student
awareness and understanding of these critical issues. Ultimately, this investigation
seeks to contribute to the discourse on responsible Al deployment, highlighting
the ethical implications and the necessity for informed practices that prioritize the
well-being of individuals and society as a whole (Eden, Chisom & Adeniyi, 2024).

Data are set of raw information that could be gathered and processed further
for more meaningful purposes. However, data security is the process of ensuring
that set of raw information are safeguarded from data breach. Data currently in this
21* century has new genre occurring freely as analytics on social networks like X,
Facebook and Instagram and they represent the record of student activities on the
internet. The student’s data security metrics connote the values imbued in learner’s
online activities in the light of artificial intelligence. This study is an investigation
of student’s data security breach and the level of ethical implications it brings to
Nigeria university education. For instance, artificial intelligence (Al) is currently a
big business from Machine Learning to Big Data analytics. The web 2.0 and the 5th
industrial revolution is being harnessed for educational benefits all over the world
with increased concern for students’ safety when using the artificial intelligence
applications. Sometimes, students leave behind digital footprints that are hacked for
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heinous activities, which is detrimental to teaching and learning objectives (Dieterle,
Dede & Walker, 2024).

A Synergy between Students Data Security Metrics and
Artificial Intelligence (Al) in Classroom Instruction

There exists connection between students’ data security and artificial intelligence
in classroom instruction. For instance, the student’s data security metrics helps in
informing the lecturers on trending topics that are influencing students attitudinal
change within the classroom instructional setting (Ajayi & First author, 2025).

The student’s data security metrics are connected to artificially intelligent systems
that are controlled by algorithms. For instance, the automated data analytics function
as metrics for measuring students’ engagement on social media. Also, these data
analytics when sourced in large quantities from social media and analysed yields
useful information related to students teaching and learning activities. Examples
of these social media are: X (formerly Twitter), TikTok, Facebook, and YouTube
(Cukurova, 2025).

In the classroom instruction involving student’s social media engagement. The
student’s data security poses a lot of tasks as students leave behind digital footprints
on adopted social media internet application. Also, there is student’s Al synergy in
the classroom based on interactional influence with chatbots such as ChatGPT and
Meta Al Hence, classroom instruction and students Al synergy are mutually exclu-
sive concepts for complimenting up-to-date approaches to instructional activities
with minimal human interference (Yuan, Xiao, Pei, Bu & Cai, 2025).

The student’s social media engagement are sources of Al generated data ana-
lytics, which serves as the basis for learners’ data security metrics. For instance,
some of the student’s data analytics need to be highly secured if it contains personal
information like social security number, password and username (Singh, Lakhera,
Ojha, kumar Mishra & Nain, 2025).
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This figure 1 in this study shows Al and classroom synergy with minimal teacher’s
interference and more student centered learning engagement whenever Al is adopted.

Al Impact on Teaching and Learning Dynamics

Artificially intelligent (AI) systems are currently impacting teaching and learn-
ing through Al application support in classroom instructional setting. For instance,
Chatbots are synonymous to ChatGPT online applications, which are useful in gen-
erating textual instructional contents for teaching and learning activities. Chatbots
is characterised with qualities of a Chatting Robot for human computer interaction.
The AI impact has provided lecturers with faster access to teaching and learning
resources. Nowadays, classroom teaching and learning resources are easily sourced
through Chatbots application like Meta Al (Li, 2025).

Al Use and Ethical Students Engagement in Educational Institutions

Artificial intelligence use by educators has recently proliferate in educational
institutions. There is increased Al use in education, which has likewise increased
students’ engagement on social media. For instance, students are leaving behind
digital footprints in the form of data analytics, which calls for ethical practices.
Ethically students’ engagement when using social media application demands that
users must protect personal information if stumbled upon on the internet. Hence,
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personal information must be handled with utmost confidentiality when using social
media online software (Ahmed, 2024).

Al Concrete Implications for Educational Practitioners

The Al concrete implications for educational practitioners implies an automated
approach to teaching and learning process. However, available literature shows that
there are concerns regarding the fairness of the automated process. There are also
issues regarding the transparency of the automated Al process for egalitarian class-
room activities that is inclusive for all students. The explanation of the algorithm
involved in the automated processes likewise raise issues on Al explainability for
more clarity in its adoption within classroom environment (Yadav, 2025).

Al Early Indicators for Curriculum Adjustment

There is increment in the adoption of artificial intelligence application for teach-
ing and learning. Some of the clear indicators are evident in this study’s metrics on
student data security, which shows a rise in students’ engagement on data security
discourse. Also, available literature shows that curriculum activities nowadays has
witnessed increased Alusage, whichis a clearindication of more reliance on Chatbots.
For instance, curriculum assessment that steps up grading system for Al adoption
is a plus towards enhancing fairness. Hence, there is an urgent need for curriculum
adjustment to accommodate the early indicators of Al (Ogalo & Mtenzi, 2025).

Data Security

Data security is a critical aspect of information technology and management that
focuses on protecting data from unauthorised access, corruption, or theft throughout
its lifecycle. With the increasing reliance on digital data in various sectors, including
education, healthcare, finance, and government, ensuring the confidentiality, integrity,
and availability of sensitive information has become paramount. The significance
of data security extends beyond mere compliance with regulations; it plays a vital
role in maintaining trust, safeguarding privacy, and protecting organisational assets
(Franco D’Souza, Mathew, Mishra & Surapaneni, 2024).

1. Importance of Data Security
i. Protecting Sensitive Information: In today's digital age, organizations
collect and store vast amounts of sensitive data, including personal identi-
fiable information (PII), financial records, and proprietary information. A
breach of this data can lead to severe consequences, including identity theft,
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financial loss, and reputational damage. Effective data security measures
help prevent such breaches, ensuring that sensitive information remains
confidential (Ali, Mijwil, Buruga, Abotaleb & Adamopoulos, 2024).

ii. Compliance with Regulations: Various regulations, such as the General
Data Protection Regulation (GDPR) in Europe and the Health Insurance
Portability and Accountability Act (HIPAA) in the United States, mandate
strict data protection standards. Organizations must comply with these
regulations to avoid legal penalties and protect the rights of individuals.
Datasecurity practices help organizations meet these legal obligations while
minimizing the risk of fines and legal action (Ahmed, 2024).

iii. Maintaining Business Continuity: Data breaches can disrupt business
operations and lead to significant downtime, resulting in financial losses
and diminished customer trust. Robust data security measures, such as
data backups, disaster recovery plans, and incident response strategies, are
essential for ensuring business continuity in the event of a breach (Barnes,
Hutson & Perry, 2024).

iv. Building Trust: Organizations that prioritize data security build trust with
their clients, customers, and stakeholders. Demonstrating a commitment
to protecting data fosters confidence among users, encouraging them to
engage with the organization and share their information. Conversely, data
breaches can erode trust and result in long-term damage to an organization's
reputation (Han, Nawaz, Buchanan & McKay, 2025).

2. Key Elements of Data Security

i. DataEncryption: Encryption is a fundamental data security technique that
involves converting data into a coded format, making it unreadable without
the appropriate decryption key. This ensures that even if data is intercepted
oraccessed without authorization, itremains protected. Encryptionis crucial
for protecting sensitive information both in transit (when being transmitted
over networks) and at rest (Sanfo, 2025).

ii. Access Controls: Implementing strict access controls ensures that only
authorized individuals can access sensitive data. This includes the use of
authentication methods, such as passwords, biometrics, and multi-factor
authentication (MFA), to verify users' identities. Role-based access control
(RBAC) can also limit access based on job responsibilities, reducing the
risk of unauthorized access to critical data (Harte, Carey, Feng, Algarni &
Albuquerque, 2025).

iii. DataBackup and Recovery: Regular databackups are essential for ensuring
data availability and integrity. In the event of data loss due to accidental
deletion, hardware failure, or cyberattacks (e.g., ransomware), having recent
backups allows organizations to restore their data quickly. Implementing a
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comprehensive data recovery plan ensures that organizations can recover
from data loss incidents with minimal disruption (Cela, Fonkam, Vajjhala
& Vedishchev, 2025).

iv. Security Awareness Training: Human error is often a significant factor in
data breaches. Training employees on data security best practices, recog-
nizing phishing attempts, and understanding the importance of protecting
sensitive information can significantly reduce the likelihood of breaches
caused by inadvertent actions. Regular training sessions help foster a culture
of security awareness within organizations (Ogalo & Mtenzi, 2025; Joshi,
Pandey & Kumari, 2025).

v. Monitoring and Incident Response: Continuous monitoring of data
systems and networks is essential for detecting potential security threats in
real time. Organizations should implement security information and event
management (SIEM) systems to aggregate and analyse security data. An
effective incident response plan enables organizations to respond swiftly to
security incidents, mitigating the impact and restoring normal operations
(Greenstein & Cho, 2025).

3. Challenges in Data Security

i. Evolving Threat Landscape: Cyber threats are continually evolving,
with attackers employing increasingly sophisticated techniques to bypass
security measures. Organizations must stay updated on the latest threats
and vulnerabilities, regularly updating their security protocols to counter
emerging risks (Nwozor, 2025; Sultana & Rao, 2025).

ii. Balancing Security and Usability: Striking the right balance between
data security and user convenience is often a challenge. Overly stringent
security measures can hinder productivity and frustrate users, while lax
security can expose organizations to significant risks. Organizations must
implement security measures that protect data without compromising us-
ability (Reinecke, Kappes, Porsdam Mann, Savulescu & Earp, 2025).

iii. Compliance Complexity: Navigating the complex landscape of data pro-
tection regulations can be daunting, especially for organizations operating
in multiple jurisdictions. Compliance with various regulations requires on-
going efforts to ensure that security practices align with legal requirements
(Gursoy, 2025).

Data security is a fundamental concern for organizations in today's digital land-
scape. By implementing robust data protection measures, organizations can safeguard
sensitive information, maintain compliance with regulations, and build trust with
their stakeholders. However, the evolving threat landscape and the need to balance
security with usability present ongoing challenges. Continuous investment in data
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security practices, employee training, and technological advancements is essential
for effectively mitigating risks and ensuring the integrity and availability of critical
data. As organizations navigate the complexities of data security, they must remain
vigilant and proactive in their efforts to protect their valuable information assets
(Mitchell, 2025).

Metrics

Metrics are quantitative measures used to assess, compare, and track performance
or progress toward specific objectives. In various fields such as business, education,
healthcare, and technology, metrics play a crucial role in decision-making processes,
performance evaluations, and strategic planning. By providing tangible data, metrics
help organizations and individuals understand their current status, identify areas for
improvement, and drive informed actions to achieve desired outcomes (Narendra,
Dewi, Gunawan & Ardi, 2025; Rathee, Vats & Sharma, 2025).

Importance of Metrics

i. Informed Decision-Making: Metrics provide essential data that enable orga-
nizations to make informed decisions. By analysing quantitative information,
stakeholders can identify trends, assess performance, and evaluate the effective-
ness of strategies or initiatives. This data-driven approach minimizes guesswork
and enhances the overall quality of decision- making (Funa & Gabay, 2025;
Coelho & Reis, 2025; El-Hajj, 2025).

ii. Performance Measurement: Metrics allow organizations to measure their
performance against established benchmarks or goals. By defining key perfor-
mance indicators (KPIs), organizations can track their progress and determine
whether they are meeting their objectives. This accountability fosters a culture
of continuous improvement and encourages teams to strive for excellence
(Karthikeyan, 2025; Ramaiah, Nagarajan, Whig & Dutta, 2025).

iii. Goal Alignment: Effective metrics help align organizational goals with indi-
vidual and team objectives. By clearly defining and communicating relevant
metrics, organizations can ensure that all employees understand how their work
contributes to overarching goals. This alignment enhances motivation and fosters
a sense of ownership and accountability among team members (Pesapane et.
al, 2025; Dixit, Jain, Maurya & Subramaniam, 2025).

iv. Resource Allocation: Metrics enable organizations to assess the effectiveness
of their resource allocation. By analysing performance data, organizations can
identify areas that require additional investment or resources, as well as those
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that may need downsizing or re-evaluation. This strategic approach ensures
that resources are utilized efficiently and effectively (Wenhang, Shenting &
Shaohua, 2025; AlJadaan, Zaidi, Al Faress & Jabas, 2025).

Ethical Implication

Ethical implications refer to the moral considerations and consequences that arise
from actions, decisions, or policies, particularly in the context of technology, business,
healthcare, and social practices. As society increasingly integrates advanced tech-
nologies, including artificial intelligence (Al), big data analytics, and biotechnology,
understanding the ethical implications of these developments becomes essential.
Addressing these implications ensures that innovation and progress do not come at
the expense of human rights, dignity, and societal well-being (Darshan et al., 2025).

A. Importance of Ethical Implications

i. Promoting Responsible Innovation: Recognizing ethical implications en-
courages responsible innovation. By considering the potential consequences
of new technologies and practices, organizations can develop solutions that
prioritize human welfare, social equity, and environmental sustainability.
This proactive approach helps prevent harm and fosters public trust in new
developments (Miller, Miranda, & Tolentino, 2025).

ii. Supporting Social Justice: Ethical considerations are integral to promot-
ing social justice. By examining the implications of policies and practices,
stakeholders can identify and address inequalities and injustices that may
arise from technological advancements. Ensuring that marginalized voices
are heard and included in decision-making processes helps create equitable
outcomes (Berkowitz, 2025).

B. Key Areas of Ethical Implications

Data Privacy and Security: The collection and use of personal data raise signifi-
cant ethical concerns regarding privacy and security. Organizations must ensure that
individuals’ data is collected, stored, and used responsibly, with informed consent
and appropriate safeguards. Ethical implications include the risk of data breaches,
misuse of information, and erosion of individual privacy rights (Hassan, 2025).

i. Artificial Intelligence and Automation: The deployment of Al technologies
poses ethical questions related to bias, discrimination, and accountability. Al
systems can inadvertently perpetuate existing biases if trained on skewed data,
leading to discriminatory outcomes. Ethical considerations also include the
implications of automation on employment, labour rights, and the potential for
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dehumanization in decision-making processes (Vetrivel, Vidhyapriya & Arun,
2025).

ii. Biotechnology and Genetic Engineering: Advances in biotechnology and
genetic engineering raise ethical dilemmas related to human enhancement,
cloning, and genetic modification. Questions surrounding the moral status
of modified organisms and the potential consequences of altering the genetic
makeup of humans necessitate careful ethical scrutiny to ensure that scientific
progress aligns with societal values (Briganti, 2025).

iii. Environmental Ethics: Technological advancements often have environmental
implications, necessitating ethical considerations regarding sustainability and
ecological impact. Organizations must evaluate the environmental consequences
of their practices and products, ensuring that they contribute positively to eco-
logical well-being and do not exacerbate environmental degradation (Mishra,
2025).

iv. Healthcare and Medical Ethics: In healthcare, ethical implications encompass
patient rights, informed consent, and equitable access to care. Decisions regard-
ing medical treatments, research practices, and health policies must prioritize
patient welfare, autonomy, and fairness to ensure that healthcare systems serve
all individuals justly (Veeramachaneni, 2025).

C. Challenges in Addressing Ethical Implications

i. Complexity and Ambiguity: Ethical implications are often complex
and multifaceted, involving various stakeholders with differing perspec-
tives and interests. This complexity can make it challenging to reach
consensus on ethical standards and practices (Dentons, 2025).

ii. Rapid Technological Advancement: The rapid pace of technological
change can outstrip the development of ethical frameworks and reg-
ulations. As new technologies emerge, stakeholders may struggle to
keep up with the ethical implications, leading to potential oversights
and unintended consequences (Dark, 2025).

iii. Balancing Innovation and Ethics: Striking a balance between foster-
ing innovation and addressing ethical implications can be challenging.
Organizations may face pressure to prioritize profit and competitive
advantage over ethical considerations, leading to potential conflicts of
interest (Morrison, 2025).

D. Best Practices for Addressing Ethical Implications

i. Ethical Framework Development: Organizations should develop
comprehensive ethical frameworks that guide decision-making and
policy development. These frameworks should include principles such
as transparency, accountability, and respect for human rights, ensuring
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that ethical considerations are integrated into all aspects of operations
(Modern, 2024).

ii. Stakeholder Engagement: Engaging stakeholders in discussions about
ethical implications is essential for understanding diverse perspectives
and fostering inclusive decision-making. This engagement helps identify
potential ethical concerns and enables organizations to develop solutions
that consider the needs and values of all affected parties (Fierce, 2021;
Sidiropoulos & Anagnostopoulos, 2024).

iii. Continuous Ethics Training: Providing ongoing ethics training for
employees and decision-makers can enhance awareness of ethical
implications and promote a culture of ethical responsibility. Training
programs should address relevant ethical issues and equip individuals
with the tools to navigate complex moral dilemmas (Chan, 2023).

iv. Regular Ethical Audits: Conducting regular ethical audits can help
organizations assess their practices and policies against established
ethical standards. These audits should identify areas for improvement
and ensure that ethical considerations are consistently prioritised (Geant,
2024).

v. Collaboration and Knowledge Sharing: Collaborating with academ-
ic institutions, ethics organizations, and industry peers can facilitate
knowledge sharing and the development of best practices. By leveraging
collective expertise, organizations can better navigate ethical implica-
tions and enhance their ethical decision-making processes (Birchwood,
2024).

Ethical implications are a crucial consideration in today’s rapidly evolving tech-
nological landscape. By recognizing and addressing these implications, organizations
can promote responsible innovation, guide ethical decision-making, and support
social justice. However, the challenges associated with ethical considerations require
ongoing efforts to develop comprehensive frameworks, engage stakeholders, and
foster a culture of accountability. As society continues to navigate the complexities
of technology and its impacts, prioritizing ethical implications will be essential for
ensuring that progress aligns with human values and societal well-being (McNulty,
2024).
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ARTIFICIAL INTELLIGENCE DEPLOYMENT

Artificial intelligence (AI) deploymentrefers to the process of integrating Al tech-
nologies into various applications, systems, and processes to enhance functionality,
efficiency, and decision-making. As Al continues to evolve and gain prominence
across industries, its deployment has transformative implications for businesses,
healthcare, education, and numerous other sectors. However, the integration of Al
technologies also raises critical considerations regarding ethics, accountability, and
societal impact (De Gagne, Hwang & Jung, 2024).

A. The Importance of AI Deployment

i. Enhanced Efficiency and Productivity: Al deployment enables orga-
nizations to automate repetitive tasks, analyse vast amounts of data, and
optimize processes. By leveraging machine learning algorithms, businesses
can streamline operations, reduce human error, and improve overall pro-
ductivity. For instance, Al-driven chatbots can handle customer inquiries,
freeing human agents to focus on more complex issues (New, 2024).

ii. Improved Decision-Making: Al systems can analyse complex datasets
and identify patterns that humans may overlook. This capability enhances
decision-making by providing data-driven insights and predictions. In fields
such as finance, healthcare, and marketing, Al tools assist professionals in
making informed choices based on real-time data analysis (MIT, 2024).

iii. Personalization and Customer Experience: Al deployment allows organi-
zations to deliver personalized experiences to customers. Through algorithms
that analyse user behavior and preferences, companies can tailor products,
services, and marketing strategies to individual needs. This personalization
fosters customer loyalty and enhances overall satisfaction (Geant, 2024;
Diaz, 2024).

iv. Innovation and New Business Models: The integration of Al technol-
ogies paves the way for innovative solutions and new business models.
Organizations can create Al-powered products and services that disrupt
traditional markets. For example, ride-sharing platforms and smart home
devices leverage Al to offer services that were previously unimaginable
(Chan, 2023).

B. Key Applications of AI Deployment
Healthcare: Al is increasingly deployed in healthcare for diagnostic purposes,

patient monitoring, and personalized treatment plans. Machine learning algorithms
can analyse medical images to identify diseases, while Al-driven chatbots provide
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patients with medical information and appointment scheduling. These applications
enhance patient care and streamline healthcare processes (Fierce, 2021).

i. Finance: In the finance sector, Al is deployed for fraud detection, risk assess-
ment, and algorithmic trading. Al systems analyse transaction patterns to identify
suspicious activity, helping financial institutions mitigate risks. Additionally,
Al algorithms can predict market trends and optimize investment strategies
(Edsurge, 2024).

ii. Manufacturing: Al deployment in manufacturing enhances efficiency through
predictive maintenance, quality control, and supply chain optimization. By ana-
lysing data from sensors and machinery, Al can predict equipment failures and
schedule maintenance proactively, reducing downtime and costs (Akinwalere
& Ivanov, 2022).

iii. Transportation: Al technologies play a vital role in transportation, particularly
in autonomous vehicles and traffic management systems. Al algorithms pro-
cess data from sensors and cameras to navigate and make real-time decisions,
improving road safety and traffic flow (Visier, 2025).

iv. Education: In the education sector, Alis deployed to create personalized learning
experiences, automate administrative tasks, and enhance student engagement.
Al-driven platforms can assess students’ learning styles and adapt educational
content to meet individual needs, improving overall learning outcomes (LRN,
2025).

Research Questions

1. What factors contributed to the highest student repost engagement in 2022,
and how do these trends reflect their awareness of data security and ethical
implications of AI?

2. What are students views engagement and what does this reveal about their
interest in understanding of data security and the ethical deployment of AI?

3. What are students likes engagement, and how does this correlate with their
perceptions of data security and ethical Al deployment?

4. Is there any significant influence of student engagement metrics (comments)
on the likes towards data security and the ethical deployment of AI?

Research Hypothesis

HO1: There is no significant influence of student engagement metrics on the
likes towards data security and ethical deployment of Al
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Methodology

This study employed a quantitative methodology to analyse the research topic.
The primary objective was to collect and analyse numerical data using data analytics
gathered from X (formerly Twitter) technology.

This study adopts a quantitative methodology to explore students' data security
metrics and the ethical implications for Artificial Intelligence (AI) deployment,
using data gathered from X (formerly Twitter) technology. The approach involves a
structured analysis of engagement metrics from social media platforms, employing
statistical tools and analytical techniques to assess student awareness and behaviours
concerning data security and Al ethics.

Research Instruments

The X (formerly Twitter) technology was adopted as a social media research
instrument in this study over other social network technologies like YouTube,
Facebook and TikTok based on its rich analytics affordance evident in number of
likes, reposts, comments and shares. It was also more comprehensive and focused
at targeting audience salient analytics related to this study.

To gather data, the following research instruments were validated and utilized:

a. Screen Recorder: Employed to record and analyse user interactions on X
(formerly Twitter) technology and

b. X Search Engine: Utilized to collect data on user searches and engagements
related to the research topic on X (formerly Twitter) technology.

Reliability and Validity

A pilot study from a different data involving fifty (50) responses was conducted
to test the research instruments and ensure data quality. The result shows a reliability
was attained based on the consistency of search output. Single data source on X
search engine were used to validate the findings. Descriptive statistics and linear
regression analysis were used to ensure the accuracy and reliability of the findings.
The search terms and keywords used were validated by experts in the field of edu-
cational technology to ensure that they were relevant and accurate with consistent
results across multiple searches. Likewise, the screen recorder was validated by
experts in the field of educational technology to ensure that it accurately recorded
user interactions. Also, the screen recorder was tested to ensure that it consistently
recorded user interactions across multiple sessions. The search terms and keywords
used were validated by experts in the field of educational technology to ensure
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that they were relevant and accurate and the search results were consistent across
multiple searches and raters.

DATA COLLECTION

Data for this study was collected through a combination of X search engine, and
ascreen recorder. These tools were selected for their ability to capture relevant social
media engagement data and related content. The X search engine helped identify
key topics and hashtags frequently used by students discussing Al and data security,
providing a valuable sample of student-driven conversations.

The screen recorder was employed to capture interactions on the X platform
and to track engagement metrics, including likes, reposts, views, and comments on
posts related to data security and Al. These metrics were considered relevant to the
study's objective of understanding student engagement with these topics.

Sample and Sampling

The samples were homogenous and characterised as Nigerian university students.
A total of 100 responses were collected from X, representing a diverse sample of
student interactions over a defined period. Each response was associated with one of
the engagement metrics: likes, reposts, comments, and views. The sample ensured
that data was both diverse and representative of the student population’s interaction
with content related to data security and Al

The sample size of 100 is large enough for generalisation of findings based on
the topic and scope of the study. The 100 quantitative data analytics gathered for
this study is generalisable than small respondents needed for qualitative interviews
in focused groups.

Data Analysis

The cleaned data was compiled into a .csv file format and then analysed using
SPSS and Excel. These software tools were used for statistical analysis and to gen-
erate descriptive statistics, which provided an overview of the engagement patterns.
Descriptive statistics, such as means, medians, and standard deviations, were cal-
culated for each of the engagement metrics (likes, reposts, views, and comments)
across different years.

To examine the relationships between engagement metrics and factors such as
year of interaction and Al-related discussions, linear regression analysis was em-
ployed. This analysis helped identify the strength and direction of the relationships
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between predictors (such as the year) and the engagement metrics. Additionally,
the regression model allowed for the evaluation of how much of the variation in
engagement metrics could be explained by the year and related factors, providing
insights into trends in student behavior over time.

Descriptive statistics were used to summarize the characteristics of the data,
including means, frequencies, and standard deviations. Linear regression analysis
was employed to examine the relationships between variables and identify potential
predictors of the research topic.

Before analysis, the collected data underwent a cleaning process to ensure its
accuracy and consistency. This involved removing incomplete or irrelevant responses,
correcting inconsistencies, and addressing any missing data points. Data validation
checks were performed to ensure that all responses aligned with the specific variables
of interest, including the year of engagement and the type of engagement metric.

Ethical Data Collection on X
Thisresearch gathered data analytics from X, which are freely and publicly existing
student data on the internet. Also, this study’s data analytics were kept confidential

and anonymous to ensure quality. Likewise, there were no personal information in
the data analytics collected for this research to enhance ethical practice.

RESULTS
Research Question 1

1. What factors contributed to the highest student repost engagement in 2022,
and how do these trends reflect their awareness of data security and ethical
implications of AI?
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Figure 2. Students repost metrics.
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The students repost metrics were highest in the year 2022 and lowest in the year
2019. The year 2025 is still ongoing.

The analysis of student repost metrics reveals that engagement with content
reflected in the number of reposts was highest in the year 2022 and lowest in 2019.
This pattern indicates shifting awareness or interest among students regarding topics
related to data security and the ethical deployment of artificial intelligence (Al).

The spike in reposts during 2022 suggest heightened discourse or campaigns
emphasizing the importance of data privacy, ethical considerations, or the potential
risks of Al systems. It also reflects an increase in the availability of information
or social media campaigns targeting students on these issues. Conversely, the low
engagement in 2019 is based on limited awareness or a lack of accessible and en-
gaging content on the topic at that time.

The mention of 2025 as an ongoing year suggests that the data for this period is
incomplete. If this trend continues to rise, it indicates sustained or growing concern
among students about Al and data security. However, any conclusions about 2025
should be interpreted cautiously until a full year's data is available.

In the context of the research topic, this temporal fluctuation in reposts highlight
the need for targeted educational initiatives and ethical policy frameworks to address
the growing interest and concerns among students about Al's implications on their
data security. It also underscores the importance of leveraging these periods of
high engagement to promote more informed discussions and responsible practices
in Al deployment.
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Research Question 2

2. What are students views engagement and what does this reveal about their
interest in understanding of data security and the ethical deployment of AI?

Figure 3. Students’ views metrics
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The student’s views engagement metrics were at the highest in the year 2024
and lowest in the year 2019.

The analysis of student view engagement metrics indicates that the highest level
of content views occurred in 2024, while the lowest was recorded in 2019. This trend
suggests a significant shift in student interest or awareness regarding topics related to
data security and the ethical deployment of artificial intelligence (Al) over the years.

The peak in 2024 reflects a growing urgency or relevance of these issues, possibly
driven by global events, technological advancements, or increased discussions on
Al ethics and data security in educational settings. For instance, rising concerns
about Al biases, breaches of privacy, or high-profile cases involving unethical Al
applications could have spurred heightened engagement. Additionally, improved
accessibility to information and the proliferation of social media platforms could
have amplified visibility and encouraged active participation in these discussions.

The low engagement in 2019 points to limited awareness or a lack of prominent
discourse on these topics during that period. It indicates that Al and data security
were not yet perceived as critical issues within the student community or that content
targeting these concerns was less prevalent or impactful.
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This temporal variation emphasizes the importance of aligning educational and
awareness initiatives with periods of peak engagement, such as in 2024, to maximize
their impact. Moreover, it underscores the need to understand the factors driving
these changes in student interest to ensure sustained engagement and informed
participation in shaping ethical Al practices.

Research Question 3

3. What are students likes engagement, and how does this correlate with their
perceptions of data security and ethical Al deployment?

Figure 4. Students like metrics
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The students’ likes metrics were of the highest in the year 2022 and lowest in
the year 2019. The year 2025 is still ongoing.

The analysis of students' likes metrics reveals that engagement, as measured by
the number of likes, was highest in 2022 and lowest in 2019. This trend reflects
evolving awareness, interest, or attitudes among students regarding data security
and the ethical deployment of artificial intelligence (Al).

The peak in likes during 2022 suggests a heightened resonance of content ad-
dressing data security and Al ethics with the student population. This coincides with
increased efforts by educators, institutions, or advocacy groups to share relatable
and engaging content on these topics. The high number of likes might also indicate
stronger emotional or intellectual connections with such posts, reflecting growing
concerns or curiosity about the ethical challenges posed by Al technologies.
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On the other hand, the low number of likes in 2019 signals a period when these
issues were less prominent in public discourse or when students were less informed
or engaged with the implications of Al and data security. It also suggests that rel-
evant content was not yet presented in formats that effectively captured student
attention or interest.

The year 2025, being incomplete, leaves room for further analysis. If likes show
a steady or increasing trend, it could indicate sustained engagement or growing
interest in the ethical implications of Al deployment. This finding underscores the
importance of leveraging years with high engagement, such as 2022, to foster more
impactful discussions and educational initiatives on Al ethics and data security. It
also highlights the potential for designing content strategies that consistently engage
students, ensuring these critical topics remain at the forefront of their awareness.

Students’ engagement (comments versus likes) metrics

Table 1. Significant influence of students’ engagement (comments) on likes.

R R? Adjusted R? R? Change Significance
25 .06 .05 .06 .01

The results of the regression analysis reveal a statistically significant relationship
between the students’ engagement (comments) and the likes variable, as indicated
by a p-value of 0.01, which is below the threshold of significance (p < 0.05). The
correlation coefficient (R = 0.25) shows a weak positive relationship, while the
coefficient of determination (R? = 0.06) indicates that the model explains only 6%
of the variance in the dependent variable. This suggests that the predictors contribute
to the outcome. The adjusted R? value of 0.05, being close to the R, implies that
the model is not overfitted and that the addition of predictors has not inflated the
explained variance. This result highlights the need for further investigation, such
as exploring additional or alternative predictors, to improve the model's explana-
tory power using larger population. Based on this significant result hypothesis one
(HO1) was rejected.

DISCUSSION

The findings of this study provide valuable insights into student engagement with
topics related to data security and the ethical deployment of artificial intelligence
(AI). The analysis of repost, view, and like metrics on X (formerly Twitter) reveals
significant trends over time, highlighting shifts in student awareness and interest
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in these areas. Nowadays, students are exposed more to cyberbreach due to the
proliferation of Al in education (Birchwood, 2024).

The X is a popular social media adopted by Nigerian university students. The
highest student repostengagement was observedin 2022, reflecting anotable increase
in interest or awareness regarding data security and ethical Al issues. Reposts are
often used to amplify content that resonates with users, signalling that the topics
being shared were perceived as important or relevant by the student community.
The increase in reposts during 2022 suggests a growing recognition of the risks
and ethical dilemmas posed by Al technologies, potentially catalysed by broader
discussions around data privacy, algorithmic biases, and Al-driven decision-making.
Social media campaigns, academic institutions, and advocacy groups contributes
to this uptick by providing targeted content that spark discussions among students.
There is a strong relationship between Al and data security (McNulty, 2024).

Conversely, the low repost engagement in 2019 points to a period of limited
awareness or interest in these issues. At this time, content related to Al and data
security may not have been as widely disseminated or emphasized, suggesting
that the conversation around these topics was still emerging. This aligns with the
broader trend in which the mainstream discourse on Al ethics and data privacy has
gained traction over the past few years, driven by technological advancements and
high-profile ethical concerns. The Al deployment comes with peculiar challenges
and opportunities (De Gagne, Hwang & Jung, 2024).

The ongoing year, 2025, provides an opportunity for future analysis. However,
it is crucial to acknowledge that without a full year of data, any conclusions about
engagement trends in this period remain tentative. If engagement continues to rise,
it could reflect a sustained or growing concern about the ethical implications of Al
and the protection of student data.

The highest level of view engagement in 2024 signifies a peak in student interest
or concern regarding data security and Al ethics. The year 2024 likely represents
a pivotal moment when discussions on these topics became more urgent and wide-
spread. Factors such as global data breaches, the growing adoption of Al technol-
ogies, and increasing media attention on the ethical challenges posed by Al may
have contributed to this heightened engagement. The visibility of discussions on
Al biases, privacy issues, and the ethical implications of automated systems likely
spurred students to engage more deeply with these topics (New, 2024).

The low engagement in 2019 suggests that, at the time, there was limited focus
on data security and Al ethics within the student community. This aligns with the
notion that discussions on Al's ethical challenges have gained prominence in recent
years, following key events and the rapid evolution of Al technologies. The tem-
poral variation in student views underscores the need for educational institutions
and policymakers to align their initiatives with periods of high engagement, such
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as 2024, to maximize the impact of their messaging and ensure that students are
well-informed about the ethical dimensions of Al. There are ethical implications
in learners’ data management (MIT, 2024).

The peak in likes engagement in 2022 further supports the notion that students
were increasingly resonating with content related to data security and Al ethics.
Likes, often associated with emotional or intellectual alignment, suggest that students
felt a stronger connection to posts addressing these topics during this period. This
reflects an increased concern on the implications of Al, particularly regarding issues
like data privacy, surveillance, and algorithmic fairness. It is likely that educators,
media outlets, and advocacy groups played a role in generating more compelling
and accessible content that attracted student interest. Evaluating Al deployment
enhances ethical practices and cybersecurity (Katsamakas, Pavlov & Saklad, 2024).

The low likes in 2019 indicates a time when these issues were not as widely
discussed or perceived as critical, either in social media spaces or within student
communities. The lower engagement suggests that students were less emotionally or
intellectually invested in the topic, potentially due to the relatively limited discourse
on Al and data security at the time. The Al ethics enhance professional development
(Zawacki-Richter, Marin, Bond & Gouverneur, 2019)

Given that 2025 data is still incomplete, it remains uncertain whether likes will
continue to show an upward trend, indicating sustained interest in the ethical impli-
cations of Al. However, the findings highlight the importance of leveraging years
like 2022, when engagement peaked, to drive further discussions and educational
initiatives about Al ethics and data security. Social media and data security is very
important towards ensuring a healthy online learning (Garcia & Hernandez, 2021).

The regression analysis revealed a statistically significant relationship between
students' comments and likes, with a correlation coefficient (R) of 0.25. Although the
relationship is weak, the statistical significance (p = 0.01) suggests that comments
can play a role in influencing likes, supporting the idea that students who engage
in more in-depth discussions (comments) are also likely to show a greater level of
engagement (likes) with content. However, the low R? value of 0.06 implies that only
a small portion of the variance in likes can be explained by comments, indicating
that other factors likely contribute to the variation in likes metrics. The artificial
intelligence is a critical application for students’ engagement (Cui & Alias, 2024).

The modest explanatory power of the model suggests that while comments may
play arole in shaping likes, other variables, such as the content’s emotional appeal,
relevance, or the influence of external campaigns, may also be significant. The re-
jection of hypothesis one, which posited a strong correlation between comments and
likes, reflects the realization that the relationship is weaker than initially expected.
Future research should explore additional predictors that could more effectively
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explain student engagement with content related to Al and data security. The Al
and student engagement are sacrosanct to learning.

The trends observed in repost, view, and like metrics indicate a shift in student
engagement with data security and Al ethics, with notable peaks in 2022 and 2024.
These findings underscore the increasing importance of these topics in the student
community and highlight the need for targeted educational initiatives to address
the growing concerns around Al technologies. While the regression analysis points
to a significant relationship between comments and likes, the overall explanatory
power of the model is limited, suggesting that further investigation is necessary to
fully understand the factors driving student engagement. The results of this study
provide a valuable foundation for future research into student attitudes toward Al
and data security, as well as the effectiveness of educational strategies in fostering
ethical Al practices. Data driven decision making are crucial entities in universities
(Valencia, 2024).

The study’s findings, which examine student engagement among Nigerian uni-
versity students with content related to data security and the ethical deployment of
artificial intelligence (Al), present several important insights but also raise certain
considerations that merit appraisal. The methodology, analysis, and interpretation
of the results provide valuable contributions to understanding student awareness and
engagement with these crucial issues, yet there are aspects that could be refined for
further research or practical application. Ethical issues are paramount to artificial
intelligence (AI) deployment in higher institutions (He, Qiu, Zhang & Yuan, 2024).

The use of multiple engagement metrics such as reposts, views, and likes provides
a well-rounded approach to understanding the different ways Nigerian university
students interact with content on social media platforms like X. This is beneficial as
it allows for an analysis that encompasses both passive (views) and active (reposts,
likes) forms of engagement, which can offer a more nuanced understanding of how
students perceive and interact with Al ethics and data security topics (Greenberg,
2025).

The study’s results reveal clear temporal trends, especially in 2022 and 2024,
suggesting significant shifts in student engagement. The peaks in reposts and views
in these years are compelling indicators of growing student concern over Al and data
security, which aligns with real-world developments (e.g., high-profile Al ethics
cases and data breaches). This finding provides timely insights into when students
are most receptive to learning about these critical issues, which could inform future
educational campaigns or institutional policies aimed at promoting responsible Al
deployment. Ethical artificial intelligence deployment is the key to cybersecurity
(Goodwin, 2025).
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The incorporation of regression analysis to explore the relationship between
students’ comments and likes is an important step in identifying significant predic-
tors of engagement. Despite the weak correlation (R = 0.25), the study correctly
highlights that even small effects can be meaningful, especially when dealing with
complex social phenomena like student engagement with digital content. Artificial
intelligence application is crucial to students’ online engagement.

However, the regression analysis revealed a statistically significant relationship
between comments and likes, the model’s low explanatory power (R* = 0.06)
indicates that only a small proportion of the variance in likes can be explained
by comments. This suggests that other factors such as the quality of content, the
emotional resonance of posts, or broader socio-political events has more substantial
impact on engagement than the analysis accounted for. Future research could incor-
porate additional predictors such as sentiment analysis of comments, post format to
improve the model’s explanatory power and better capture the nuances of student
engagement. Nowadays, artificial intelligence is a crucial technology to student’s
data deployment (UNESCO, 2025).

The mention of 2025 as an ongoing year introduces an element of uncertainty to
the study’s conclusions. While it is valuable to track trends in real-time, the partial
data for this year limits the ability to make definitive claims about the trajectory of
student engagement with Al and data security. Longitudinal studies with complete
datasets will be crucial for verifying whether these trends are part of a sustained
pattern or a short-term fluctuation (Dark, 2025).

Social media metrics like likes, reposts, and views are influenced by a variety
of external factors, including algorithmic amplification, social media campaigns,
and broader cultural events. These platforms often prioritize content that generates
higher engagement, potentially skewing the results. This means that the observed
spikes in engagement may not always directly correlate with the intrinsic value
or ethical content of the posts, but rather with the visibility and virality of certain
topics. Researchers must consider these external factors when interpreting social
media metrics.

The study provides valuable insights into student engagement among Nigeri-
an university students and future research could diversify the sample to include
students from different regions, cultural backgrounds, or academic disciplines to
better understand the broad applicability of these trends within Nigeria. Nigeria is
a culturally diversified country (Diaz, 2024).

The significant engagement metrics observed in 2022 and 2024 suggest that
these periods are crucial moments for educational institutions and policymakers in
Nigeria to intervene and promote responsible Al practices. Given the heightened
awareness during these years, it would be beneficial for Nigerian universities to
introduce or expand programs on Al ethics and data security, capitalizing on stu-

212



Damaola Olugbade (damola. olugbade@tech-u Downloaded: 6/26/2025 6:3

1GI Global Scientific Publishing Flatform F Address: 102 80§

dents’ existing interest. Additionally, social media platforms can play a key role in
spreading awareness and encouraging discussions through campaigns, public service
announcements, or partnerships with educational organizations (Dentons, 2025).

CONCLUSION AND RECOMMENDATION

This study offers a significant contribution to understanding student engage-
ment among Nigerian university students with issues of Al and data security. The
observed trends in reposts, views, and likes provide evidence of increasing student
interest, particularly in 2022 and 2024, in these pressing ethical concerns. Howev-
er, there are limitations in the study, particularly regarding the limited number of
respondents. These limitations provide valuable insights into the complexities of
measuring social media engagement and highlight the need for further research user
larger respondents. As Al technologies continue to evolve, it will be essential for
future research to refine these methods and continue exploring how best to engage
students in critical discussions on the ethical implications of Al and data security.

The trends observed in this study underscore the importance of engaging students
in discussions about the ethical deployment of Al. Nigerian educational institutions,
governments, and private sectors should prioritize ethical Al education, especially
during years of heightened student engagement, to ensure that young people are
equipped to address issues such as privacy, fairness, and transparency in Al systems.
Moreover, ethical frameworks and regulatory measures that focus on protecting
data security could be more effectively developed if they incorporate insights from
student engagement patterns.

As the study used screen recorders, and X search engines as research instruments
for data gathering, future studies could explore the effectiveness and potential biases
inherent in these tools. For example, utilizing sentiment analysis and exploring new
methods of collecting engagement data (such as tracking time spent on posts or
qualitative responses) could enhance the precision and depth of analysis.

Future studies should explore additional forms of engagement beyond likes, re-
posts, and views. Metrics such as comments, shares, or even the tone and sentiment
of students’ online discussions about data security and Al ethics could provide richer
insights into their understanding and concerns about these issues. Conducting mixed-
method research by incorporating both qualitative and quantitative data allows for
a more holistic view of students’ perceptions of Al ethics and data security.
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ABSTRACT

Abstract: Artificial Intelligence (Al) has increasingly been integrated into leadership
and workplace engagement, transforming decision-making processes, employee
interactions, and organizational efficiency. This study systematically reviews the
role of Al in leadership and workplace engagement over the last five years, utilizing
bibliometric analysis and the PRISMA framework to identify key research trends,
methodologies, and future research directions. The findings indicate that Al-driven
applications, such as large language models (LLMs), generative Al, and machine
learning (ML) systems, have significantly influenced leadership decision-making,
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human resource management (HRM), and employee engagement strategies. While
Al has enhanced operational efficiency and predictive analytics, ethical concerns
regarding bias, transparency, and data privacy remain prominent. Furthermore, the
study highlights the shift from Al as a purely automation tool to a hybrid AI-human
collaboration model, where Al complements rather than replaces human leadership.

1. INTRODUCTION

Artificial Intelligence (AI) has become a transformative force across various
domains, including education, leadership, and workplace engagement. The prolif-
eration of Al applications has sparked discussions on its implications for human
interactions, productivity, and ethical considerations in professional and educational
settings. Al’s ability to enhance decision-making, automate administrative tasks,
and facilitate engagement within organizations has been widely explored, yet its
integration into leadership practices and employee engagement remains a subject of
growing academic interest (Watermeyer et al., 2024; Marchena Sekli et al., 2024).

The emergence of Generative Al (GenAl), including large language models
such as ChatGPT, has further revolutionized how Al interacts with users, influenc-
ing communication patterns and organizational dynamics. Scholars have debated
the extent to which Al can effectively complement or even replace human-centric
processes, raising ethical concerns related to bias, transparency, and accountabil-
ity (Fleischmann, 2024). Al-driven decision-making models have demonstrated
potential in reducing human workload and optimizing efficiency, yet their impact
on leadership strategies and employee satisfaction remains a complex and evolving
subject of inquiry (Murray-Rust et al., 2024).

Recent studies emphasize the necessity of critically evaluating AI’s role in
leadership and workplace engagement. Al's influence on leadership development,
team collaboration, and employee well-being necessitates a nuanced understanding
of its practical implementations. While some research highlights AI’s capacity to
enhance engagement through automation and personalized feedback mechanisms,
others caution against over-reliance on Al-driven strategies without considering
human intuition and ethical constraints (Watermeyer et al., 2024). For instance,
Al-assisted decision-making in Human Resource Management (HRM) has been
found to streamline recruitment processes and performance evaluations, yet concerns
persist regarding data privacy and fairness (Jia & Hou, 2024).

Moreover, Al’s integration into workplace engagement strategies has introduced
novel methodologies for assessing and improving employee interactions. Studies
have explored AI’s role in sustainable human resource practices, generative Al’s
applications in higher education, and the impact of Al-driven analytics on leadership
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effectiveness (Marchena Sekli et al., 2024; Watermeyer et al., 2024). However, the
rapid evolution of Al necessitates ongoing scholarly investigations to assess its long-
term effects on workplace dynamics, leadership styles, and employee motivation.

This study aims to bridge the gap in existing literature by conducting a systematic
review of Al applications in leadership and workplace engagement over the last
five years. Through a comprehensive bibliometric analysis and systematic literature
review (SLR), this research examines the methodologies employed, Al applications
used, sample populations studied, and future research directions proposed within this
field. By leveraging prior research methodologies such as the PRISMA framework
and bibliometric mapping, this study provides insights into emerging trends, chal-
lenges, and ethical considerations surrounding AI’s role in leadership and workplace
engagement (Marchena Sekli et al., 2024).

The structure of this paper is as follows: Section 2 outlines the methodology used
for data collection and analysis, detailing the inclusion and exclusion criteria for the
systematic review. Section 3 presents the findings from both the bibliometric analysis
and the systematic review, highlighting key contributions in Al-driven leadership
and workplace engagement. Section 4 discusses the implications of these findings
in relation to prior research, offering a critical evaluation of AI’s role in enhancing
leadership practices and workplace engagement. Finally, Section 5 concludes with
recommendations for future research and practical applications of Al in leadership
development and organizational sustainability.

2. METHODS

This study employs a systematic bibliometric analysis to examine the impact
of artificial intelligence (AI) on workplace engagement. Following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines
(Page et al., 2021), a structured and replicable approach was utilized to ensure
transparency in the selection and evaluation of relevant literature. The methodology
consists of four key stages: identification, screening, eligibility assessment, and
inclusion, which collectively facilitate the extraction of high-quality studies for
bibliometric evaluation. The methodological framework of this study aligns with
prior systematic literature review research conducted on online learning, instructional
design, and technology acceptance models (Masrom et al., 2021; Abuhassna et al.,
2022a, 2022b, 2023a, 2023b). Table 1 shows the inclusion and exclusion criteria
applied in this study.
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Table 1. The inclusion and exclusion criteria

Inclusion Exclusion

All research papers regarding Artificial Intelligence, Any other articles were excluded
leadership, workplace engagement

Only articles published 2019-2024 Any articles before 2019 were excluded, 2025
articles were not included because it’s not over yet.

Only articles Conferences, book chapter and any other
publications wee excluded

Only articles written in English Any other languages were excluded

The literature search was conducted using the Scopus database, which is recog-
nized for its extensive coverage of peer-reviewed academic literature. The search
strategy was designed to retrieve relevant articles by employing Boolean operators
and field-specific search terms to maximize comprehensiveness. The search query
applied in the title, abstract, and keywords fields was as follows: TITLE-ABS-
KEY (“artificial” AND “intelligence” OR “leadership” OR “workplace” AND
“engagement”). To ensure that only relevant studies were included, several filters
and limitations were applied to refine the results. The search was restricted to the
publication years 2019-2024, ensuring that only recent research contributions were
considered (AND PUBYEAR > 2018 AND PUBYEAR < 2025). Furthermore,
the search was confined to articles published within the disciplines of Arts and
Humanities and Social Sciences (AND (LIMIT-TO (SUBJAREA, “ARTS”) OR
LIMIT-TO (SUBJAREA, “SOCT”))). To maintain the academic rigor of the study,
only journal articles were included, while conference proceedings, book chapters,
and non-peer-reviewed literature were excluded (AND (LIMIT-TO (DOCTYPE,
“ar”))). Additionally, only English-language publications were considered (AND
(LIMIT-TO (LANGUAGE, “English™))). The final refinement included filtering
articles based on specific Al-related keywords, including Artificial Intelligence,
Generative Al, Knowledge Management, and Artificial Intelligence Technologies,
among others.

Following the application of these criteria, the initial search yielded 6,157 doc-
uments. The screening process was then implemented, aligning with PRISMA’s
recommended methodology (Page et al., 2021), which included multiple filtering
stages. After the first level of screening based on title and abstract review, 352 doc-
uments were retained for full-text analysis. A more detailed quality assessment was
then conducted, leading to the selection of 122 articles for in-depth evaluation. The
final quality assessment consisted of two rounds: in the first round, 50 articles were
identified as meeting high-quality standards. A final rigorous assessment further
refined the selection to 21 articles that were deemed most relevant and methodolog-
ically robust for bibliometric analysis.
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For bibliometric analysis, VOSviewer software was utilized to analyze citation
networks, keyword co-occurrence, and authorship collaborations. The co-authorship
analysis identified major research clusters and collaborations within the field, while
the citation analysis helped determine the most influential studies and authors con-
tributing to the topic. The keyword co-occurrence analysis facilitated the identifi-
cation of thematic trends and emerging research topics within Al-driven workplace
engagement. The integration of bibliometric techniques is consistent with previous
research that has explored the use of Al, instructional design models, and technol-
ogy acceptance frameworks (Abuhassna et al., 2023a, 2023b; Masrom et al., 2021).

This study follows a systematic and transparent methodological framework,
aligning with PRISMA guidelines to enhance replicability and credibility. The
multi-stage selection process, coupled with quantitative bibliometric techniques,
ensures a rigorous examination of the research landscape surrounding AI’s role in
workplace engagement. Similar methodological approaches have been successfully
employed in prior research on online learning adoption, instructional design mod-
els, and Al-powered education (Abuhassna et al., 2022a, Abuhassna et al 2022b,
Abuhassna et al 2023a, Abuhassna et al 2023b). Figure 1 shows the PRISMA
framework of this study.

225



Damola Clugbade (damala.olugbade@tech-u
1GI Global Scientific Publishing Platfarm

Downloaded: 6/26/2025 6:39:08 AM
IF Address: 102.89.83.237

Figure 1. PRISMA iramework
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3. RESULTS

This section addressed the results of the study base on the research questions
addressed in this study. This section will be dived into two main sections, firstly
it will address the bibliometric analysis which will be addressing publications
distributions by years, the top countries associated with this field of study, the top
educational institutions in this field of study, in addition to the top authors in the
field, and the top trends and sources. Secondly, the second part of this section will
address the systematic review of the study to address Methodology, Al applications,
samples, and future agenda and recommendations used in the field of Al, leadership
and workplace engagement in the last 5 years.

3.1. Contributions

The main contribution in Al, leadership and workplace engagementresearch field
in accordance with years distribution, top countries, top educational institutions,
authors, sources and trends and co-occurrences in the last 5 years. This section is
going to answer each of these issues separately.

3.1.1. Years Distributions in the Field of Al,
Leadership and Workplace Engagement

Understanding the yearly distribution of publications in the field of Al, lead-
ership, and workplace engagement provides insights into research trends and the
growing interest in this area over time. Analyzing the number of publications per
year allows us to observe fluctuations in research output, identify peak years of
scholarly contributions, and anticipate future research directions.
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Figure 2. The yearly distribution of publications based on Al, leadership and work-
place engagement

Yearly Distrbution
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The yearly distribution trend demonstrates a gradual increase in research pub-
lications from 2019 to 2024, with a significant surge in 2024 (184 publications)
compared to previous years. The number of publications remained relatively low
between 2019 and 2021, with only 10 articles in 2019, 13 in 2020, and 31 in 2021.
However, from 2022 onward, research in Al and workplace engagement gained
momentum, reaching 36 publications in 2022, followed by a substantial rise in 2023
(78 articles) and a peak in 2024 (184 articles).

This sharp increase in publications in recent years can be attributed to several
key factors, including the growing integration of Al in workplace settings, advance-
ments in generative Al and automation tools, and increasing academic and corporate
interest in Al-driven leadership frameworks. The 2024 peak suggests that Al's role
in employee engagement, leadership transformation, and workplace productivity
has become a central topic of interest in the research community.

The steady increase in Al-related workplace studies also aligns with technolog-
ical advancements, regulatory discussions on Al ethics, and global shifts toward
Al-driven decision-making in leadership practices. The findings indicate that Al,
leadership, and workplace engagement will likely remain a critical area of research
in the coming years, encouraging further exploration into Al-driven management
solutions, employee satisfaction, and leadership adaptability in digital environments
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3.1.2. The Top 10 Leading Countries in the Field of
Al, Leadership and Workplace Engagement

Analyzing the geographical distribution of research contributions provides insights
into the global interest and academic focus on Al, leadership, and workplace engage-
ment. Identifying the top contributing countries helps highlight regional research
trends, leading academic hubs, and key players in Al-driven workplace innovation.

Figure 3. Top 10 leading countries in the field of Al, leadership and workplace
engagement

Chart Title

P v

Canada

China

The geographical distribution analysis reveals that the United States is the dom-
inant contributor, producing the highest number of publications in this field. This
is followed by Canada, China, and Australia, which also demonstrate significant
research engagement. The United States and Canada maintain strong positions due
to their established Al research ecosystems, well-funded institutions, and corporate
involvement in Al-driven workplace transformation.

China s also a major player in this research area, leveraging Al-driven workforce
solutions, leadership innovations, and government-backed Al initiatives to drive
research and application. Australia follows closely, with increasing scholarly con-
tributions to Al in leadership and workplace productivity, particularly in academic
institutions and private sector collaborations.
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The distribution highlights a concentration of Al-related workplace engagement
research in North America, Asia, and Australia, reflecting regional priorities in
Al adoption, workplace automation, and leadership transformation. The absence
of European and Middle Eastern countries among the top contributors suggests a
potential research gap or a different focus on Al applications in workplace engage-
ment within these regions.

These findings indicate that future research could explore cross-regional collab-
orations, policy-driven Alimplementation, and leadership frameworks thatintegrate
Al-driven decision-making on a global scale. Additionally, expanding research in
developing regions could provide diverse perspectives on AI’s impact on workplace
engagement and leadership dynamics across different economic and cultural contexts

3.1.3. Top 10 Educational Institutions in the field of
Al, leadership and workplace engagement

Identifying the leading educational institutions contributing to research on Al,
leadership, and workplace engagement provides insights into the key academic hubs
driving innovation in this field. These institutions play a crucial role in shaping
the discourse, developing Al-driven leadership models, and advancing workplace
engagement strategies through their scholarly output.

Table 2. Top 10 educational institutions in the field of Al, leadership and workplace

engagement

Affiliation TP* Affiliation TP*

Chinese University of Hong Kong 7 University of Johannesburg 3

King Abdulaziz University 6 Loughborough University 3

Purdue University 6 University of Glasgow 3

The University of Texas at Austin 4 Université McGill 3

Monash University 4 University Politehnica of Bucharest 3

ETH Ziirich 4 Charles Darwin University 3

University of Oxford 4 Nanyang Technological University 3

The University of Edinburgh 4 Delft University of Technology 3

CQUniversity Australia 4 The University of Hong Kong 3

Kaplan Higher Education Singapore 3 Western University 3

TP*= Total Publications
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The Chinese University of Hong Kong leads the academic contributions in this
research field, with seven publications, followed by King Abdulaziz University
and Purdue University, each contributing six publications. These universities have
actively engaged in Al-driven workplace research, likely supported by their strong
engineering, business, and Al research programs.

Other notable contributors include The University of Texas at Austin, Monash
University, ETH Ziirich, the University of Oxford, and The University of Edinburgh,
each producing four publications. Their presence highlights the interdisciplinary
nature of Al applications in leadership and workplace engagement, integrating ex-
pertise from computer science, business management, and behavioral psychology.
Additionally, several institutions, such as Loughborough University, Université
McGill, and the University Politehnica of Bucharest, contribute three publications
each, indicating a diverse and global research landscape. The presence of universi-
ties from North America, Europe, Asia, and Australia demonstrates a widespread
academic interest in understanding and leveraging AI’s role in modern workplaces.

The findings suggest that collaborative research initiatives among these institutions
could further strengthen the field, enabling knowledge exchange across regions and
disciplines. Moreover, future studies could investigate the research impact of these
institutions, analyzing citation influence, key research themes, and collaborative
networks within Al-driven workplace engagement studies.

2.1.3. Top Authors in the Field of Al, Leadership
and Workplace Engagement

Analyzing the most prolific authors in the Al, leadership, and workplace engage-
ment research domain provides insights into key contributors driving innovation
and shaping scholarly discussions. Identifying leading researchers allows for a
better understanding of research impact, collaboration networks, and influential
contributions in the field.

Table 3. Top authors in the field of Al, leadership and workplace engagement

# Author TP* TC* H-index Scopus ID Affiliation Country
1 Ferraro, 8 16 3 58027713900 Universita degli Studi di Napoli Italy
Giuliano Federico, Naples,
2 Rudolph, 49 2,670 12 57474074600 Kaplan Higher Education Singapore
Jiirgen Singapore, Singapore City,
3 Schiff, 31 786 11 57209302629 Purdue University, West Lafayette, United States
Daniel S.

continued on following page
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Table 3. Continued

# Author TP* TC* H-index Scopus ID Affiliation Country

4 Shaik, 17 397 7 57221704984 University of Southern Australia
Thanveer Queensland, Toowoomba,
Basha

5 Adu-Daako, 2 2 1 58849280000 University of California, Berkeley, United States
Abigail Berkeley,

6 Ayanwale, 49 412 11 57217151943 University of Johannesburg, South Africa
Musa Johannesburg,
Adekunle

7 Birli, 4 19 3 57222572319 Environment Agency Austria, Austria
Barbara Vienna, Austria

8 Brandusescu, | 6 40 3 57191926217 Université McGill, Montreal, Canada
Ana Canada

9 Dann, 30 153 5 57003052900 University of Southern Australia
Christopher QueenslandToowoomba, Australia
Ewart

10 Dann, 30 153 5 57003052900 University of Southern Australia
Christopher Queensland, Toowoomba,
Ewart Australia

TP*= Total Publications, TC*= Total Citations

The analysis reveals that Jiirgen Rudolph from Kaplan Higher Education Sin-
gapore is the most prolific author in this field, with 49 publications and 2,670 total
citations, achieving an H-index of 12. His significant contribution highlights Sin-
gapore’s growing influence in Al and workplace leadership research, particularly
in higher education and corporate training applications.

Following closely is Musa Adekunle Ayanwale from the University of Johan-
nesburg, South Africa, also with 49 publications but a lower total citation count
(412 citations) and an H-index of 11. This suggests a strong focus on Al-driven
workplace research within African institutions, with Johannesburg emerging as a
key academic hub in Al applications for leadership and engagement.

Other notable contributors include Daniel S. Schiff from Purdue University (31
publications, 786 citations, H-index of 11) and Christopher Ewart Dann from the
University of Southern Queensland (30 publications, 153 citations, H-index of 5).
Their presence underscores the active role of North American and Australian in-
stitutions in advancing Al-driven leadership models and workplace transformation
strategies. Among European contributors, Giuliano Ferraro from Universita degli
Studi di Napoli Federico, Italy (8 publications, 16 citations, H-index of 3) and
Barbara Birli from the Environment Agency Austria (4 publications, 19 citations,
H-index of 3) demonstrate Europe’s emerging engagement in Al-related workplace
research. Additionally, Ana Brandusescu from Université McGill, Canada, contrib-
utes 6 publications with 40 citations, further strengthening Canada's position in this
research domain. The diverse geographical distribution of top authors indicates that
Al, leadership, and workplace engagement research is a global academic endeavor,
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with notable contributions from North America, Europe, Asia, Australia, and Afri-
ca. The variability in citation counts and H-index values suggests that while some
authors have produced highly impactful work, others are emerging contributors with
growing influence in the field.

These findings highlight potential collaborative research opportunities among
leading scholars and suggest that future research could benefit from interdisciplin-
ary approaches combining Al, organizational psychology, and leadership studies.

2.1.4. Top Source in the Field of Al, Leadership
and Workplace Engagement

Identifying the top academic sources publishing research on Al, leadership,
and workplace engagement provides insight into the key journals and conference
proceedings shaping discussions in this field. Examining these sources helps re-
searchers and practitioners locate high-impact publications, emerging trends, and
the primary venues for disseminating Al-driven workplace engagement research.

Figure 4. Top source in the field of Al, leadership and workplace engagement

Column’

s Computérs And Education Artificial Intelligence

The bibliometric analysis reveals that research on AI’s role in leadership and work-
place engagement is distributed across multiple interdisciplinary journals spanning
fields such as education, behavioral sciences, and information technologies. Among
the most influential sources are: Sustainability (Switzerland) — A leading journal
publishing research on sustainable Al applications in leadership and workplace en-
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gagement, emphasizing the ethical and long-term implications of Al in professional
environments. Al and Society — A journal focusing on the sociocultural and ethical
dimensions of Al, addressing how Al-driven leadership models affect organizational
structures and workplace culture. Computers and Education: Artificial Intelligence
— A key source covering Al’s role in leadership development, workforce training,
and Al-assisted education in organizational settings. Education Sciences — A journal
that explores AI’s role in leadership training, employee skill development, and dig-
ital workplace transformation. Education and Information Technologies — A venue
discussing Al integration in professional learning and organizational leadership.
BMC Medical Education — This source highlights Al applications in leadership
within healthcare institutions, focusing on Al-enhanced training programs and
decision-making. Behavioral Sciences — A journal emphasizing the psychological
and behavioral impact of Al-driven leadership on workplace engagement. The
diverse range of publication venues underscores the multidisciplinary nature of
Al leadership, and workplace engagement research, integrating perspectives from
education, behavioral sciences, and technology management. The findings suggest
that future research could benefit from a more specialized focus on AI’s leadership
implications within business and organizational studies journals, where Al-driven
workplace transformations are becoming increasingly relevant.

2.1.5. Top trends and keywords in the field of Al,
leadership and workplace engagement

Analyzing top trends and keywords in Al, leadership, and workplace engagement
provides valuable insights into the evolving research focus, emerging themes, and
dominant discussions in the field. A keyword analysis helps identify major concepts,
technological advancements, and interdisciplinary connections, offering a roadmap
for future research directions.
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Figure 5. Top trends and keywords in the field of Al, leadership and workplace

engagement
[P —
R L O Liggleca
ST ity
oy
i i T ST
ML In Lapabisbier
PrRATm wthical et ooy
. o1 FERHDnTEES poicy
shatgpt Pp—
sdcatonaiichnology ST S IR
chaatieats g 4 3 ot et
artificial intelligence ;
Tyl v E et o cetiiogimakng
= i
Wt el silpern e s ; st il g
& ad ol grai e
ey 3
machingiearning
Motz P sy
gemeratioe antificial iraellg
active arning e R
TN g iy oLl LA
raacationicmputing Gl D s S
remtme s .
[ S—p———
Cinfel S TN byt ol
T e
Sedign.

The keyword analysis, visualized using VOSviewer, highlights “artificial intel-
ligence” as the central theme in this research field, with strong linkages to machine
learning, leadership, engagement, and decision-making. The network visualization
reveals several emerging research clusters that define key thematic trends in the
domain; Al and Workplace Engagement — Keywords such as “engagement,” “em-
ployee motivation,” and “job satisfaction” suggest a strong research focus on how
Al-driven technologies impact workplace dynamics and employee well-being.
Generative Al and Leadership — Terms like “ChatGPT,” “generative Al and
“conversational agents” indicate an increasing interest in Al-driven leadership tools
and automation for decision-making. Ethical Al and Governance — Concepts such
as “ethical technology,” “
ongoing discussions about Al governance, transparency, and ethical Al adoption
in leadership settings. Al in Education and Training — Keywords including “online
learning,” *

responsible Al,” and “stakeholder involvement” point to

active learning,” and “education technology” highlight research on Al-
driven leadership training, workforce upskilling, and digital education platforms.
Sustainability and Al Integration — The presence of terms like “sustainability,” “au-
tomation,” and “decision-making” underscores the growing role of Al in enhancing

sustainable leadership and business practices.
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The temporal gradient in the figure suggests that Al-driven leadership and work-
place engagement research has evolved significantly over the past three years, with a
shift from fundamental Al applications toward advanced generative Al technologies,
ethical governance, and employee-centered Al solutions. These findings indicate
that future research should focus on refining Al-driven leadership frameworks, ad-
dressing Al-related ethical concerns, and exploring AI’s role in fostering inclusive
and sustainable workplace engagement.

3.2 The Systematic Literature Review

This section presents the findings from the systematic literature review (SLR),
synthesizing the research methodologies employed in the last five years in the field
of Al, leadership, and workplace engagement. The analysis aims to identify dominant
research approaches, methodological trends, and areas requiring further exploration.

3.2.1 The Most Commonly Used Methodologies in Al,
Leadership, and Workplace Engagement Research

A diverse range of methodologies has been employed in recent research exploring
the integration of Al in leadership and workplace engagement. The findings indi-
cate that the field is highly interdisciplinary, incorporating quantitative, qualitative,
mixed-methods, bibliometric, and experimental approaches to examine Al's role in
professional and academic settings.

Table 4. Research Methodologies Used in Al, Leadership, and Workplace Engage-
ment Studies (2019-2024)

Methodology Type # Studies (%)
Quantitative Studies (Survey-Based and Experimental Designs) 7 33.3%
Qualitative Studies (Interviews, Content Analysis, Thematic Analysis) 3 14.3%
Mixed-Methods Studies (Survey + Qualitative Analysis, Thematic Analysis + 3 14.3%

Experimental Design)

Systematic Literature Reviews (SLR, PRISMA, Bibliometric Analysis) 4 19.0%
Experimental Studies (Controlled Trials, Al-Intervention Assessments, RCTs) 3 14.3%
Theoretical and Conceptual Studies (Philosophical Analysis, Framework 1 4.8%

Development)

The findings suggest that quantitative approaches dominate the field, with survey-
based studies and experimental research accounting for 33.3% of the total studies.
Many of these studies rely on Structural Equation Modeling (SEM), t-tests, and
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chi-square tests to analyze Al’s effectiveness in workplace engagement and lead-
ership development (Lopes et al., 2024; Al-Dokhny et al., 2024; Jia & Hou, 2024;
Gruchota et al., 2024; Watermeyer et al., 2024; Fleischmann, 2024; Tassoti, 2024).
These statistical methods provide a rigorous, data-driven approach to evaluating Al
adoption, but they also highlight the need for complementary qualitative research
to explore the human-centric aspects of Al integration.

Systematic literature reviews (SLRs) and bibliometric studies represent 19% of
the studies, indicating a growing trend in meta-analytical research. Many of these
reviews employed PRISMA guidelines and bibliometric tools like VOSviewer and
Bibliometrix to map Al adoption trends, emerging leadership models, and work-
place engagement patterns (Sethi & Jain, 2024; Ayanwale et al., 2024; Haque et
al., 2024; Marchena Sekli et al., 2024). These studies provide a broad perspective
on Al’s role in leadership, but they lack the empirical validation needed to assess
Al’s real-world impact.

Experimental studies, including Randomized Controlled Trials (RCTs) and Al-
intervention experiments, make up 14.3% of the studies. These studies are particularly
valuable for evaluating Al-driven decision-making, workplace simulations, and
leadership training models (Kwok et al., 2024; Zidoun & El Mardi, 2024; Jasmy et
al., 2024). For instance, research comparing Al-based workplace engagement tools
with traditional leadership methods highlighted AI’s potential to enhance decision-
making and employee productivity. However, more longitudinal studies are needed
to determine AI’s long-term impact on leadership performance.

Qualitative studies, including semi-structured interviews, thematic analysis, and
content analysis, accounted for 14.3% of the studies. These methodologies provided
in-depth perspectives on Al ethics, leadership adaptability, and workplace challeng-
es associated with Al adoption (Griffin et al., 2024; Forja-Pena et al., 2024; Hall,
2024). The findings indicate a need for more interpretative and ethnographic studies
to understand how Al influences leadership behaviors, employee engagement, and
workplace culture.

A small portion (4.8%) of the reviewed studies focused on theoretical and con-
ceptual discussions, reflecting an emerging philosophical and ethical discourse on
Alinleadership and workplace engagement (Hall, 2024). These studies explore Al’s
impact on organizational power structures, digital transformation, and leadership
autonomy, yet more empirical validation is required to ground these theories in
real-world applications.

Overall, the findings suggest that while quantitative methodologies remain dom-
inant, there is an increasing emphasis on systematic reviews, experimental research,
and qualitative explorations. Future research should aim for abalanced methodological
approach, integrating both empirical data and human-centered analysis to create a
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comprehensive understanding of AI’s evolving role in workplace engagement and
leadership transformation.

3.2.3. The Most Used Al Applications in Al, Leadership,
and Workplace Engagement (2019-2024)

Artificial Intelligence (AI) has been widely adopted in various fields, partic-
ularly in leadership and workplace engagement. The reviewed studies highlight
diverse Al applications, ranging from natural language processing (NLP), machine
learning (ML), generative Al, and Al-powered decision-making systems. These
applications have been utilized in education, business management, e-commerce,
healthcare, sustainability, and social sciences, demonstrating AI’s transformative
impact across multiple sectors.

Table 5. Al Applications in Leadership and Workplace Engagement Studies

(2019-2024)

Al Application
Category

Specific Applications

Studies

Natural Language
Processing (NLP) &
Chatbots

AI Meeting Assistants (AIMAs) like Otter.ai, Al-
driven chatbots for customer support, religious
chatbots, Al-powered virtual writing assistants

Kwok et al. (2024); Baskota
& Poudel (2024); Gruchota
et al. (2024)

Machine Learning
(ML) & Predictive

Al-based HR decision-making, Al-powered supply
chain management, Al-driven consumer analytics,

Jia & Hou (2024); Haque
et al. (2024); Sethi & Jain

Analytics Al-enhanced sentiment analysis in Social Emotional (2024)

Learning (SEL)
Generative Al & Al-generated teaching materials, Al-powered graphic | Hall (2024); Fleischmann
LLMs design workflows, Al-driven academic research (2024); Watermeyer et al.

facilitation

(2024); Marchena Sekli et
al. (2024)

Al in Healthcare &
Simulations

Al-powered virtual patient systems, Al-based clinical
training and history-taking tools

Zidoun & El Mardi (2024)

Al in Sustainability
& Environmental

Al-driven carbon footprint tracking applications,
real-time sustainability analytics, gamified Al-based

Jasmy et al. (2024)

Management sustainability recommendations
Al in Education & Al-driven intelligent tutoring systems, Al-powered Ayanwale et al. (2024);
E-learning learning analytics, Al-based interactive mind maps Harrington (2024)

for medical education

Al in Digital Media
& Journalism

Al-generated news content, automated journalism,
Al-driven disinformation detection

Forja-Pena et al. (2024)

Al in Cultural
Heritage & Archival
Systems

Al-powered digitization, Optical Character
Recognition (OCR), and Handwritten Text
Recognition (HTR) for archives

Griffin et al. (2024)
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The analysis reveals several key trends in Al adoption across leadership and
workplace engagement, Expanding Role of Natural Language Processing (NLP)
and Al-Generated Content. Many studies have highlighted the increasing use of
Al-driven meeting assistants, virtual writing tools, and chatbots in workplace envi-
ronments. Al-powered assistants such as Otter.ai have been deployed for real-time
transcription, meeting summarization, and note-taking in corporate and academic
settings (Kwok et al., 2024). In educational contexts, Al-driven chatbots and virtual
writing assistants have been shown to enhance student engagement and language
proficiency training (Baskota & Poudel, 2024). Additionally, religious institutions
are leveraging Al-powered chatbots for spiritual guidance, enabling personalized
prayer recommendations (Gruchota et al., 2024). Machine Learning (ML) and Pre-
dictive Analytics for Workplace Decision-Making AI’s capability for data-driven
decision-making is evident in HR, marketing, and business analytics. Al-powered
human resource management (HRM) systems utilize predictive analytics and au-
tomated decision-making to streamline hiring processes, talent analytics, and em-
ployee performance evaluations (Jia & Hou, 2024). In retail, Al-powered consumer
behavior analysis and supply chain optimization have reshaped business strategies,
enhancing customer satisfaction (Haque et al., 2024). Al-based sentiment analysis
and social emotional learning (SEL) analytics are also being integrated into edu-
cation to enhance student engagement and mental well-being (Sethi & Jain, 2024).

Generative Al and Large Language Models (LLMs) in Research, Design,
and Education The rise of Generative Al (GAI) and Large Language Models
(LLMs) has transformed how content is created, analyzed, and disseminated in
academia and workplace settings. Studies emphasize the use of Al-generated
research materials, Al-enhanced graphic design workflows, and Al-powered
academic support tools (Hall, 2024; Fleischmann, 2024; Watermeyer et al.,
2024). Generative Al is also widely used in graphic design education, allowing
designers to enhance creativity using Al-powered design automation tools (Fleis-
chmann, 2024). Al-Based Healthcare Simulations and Virtual Training Systems
The healthcare industry has witnessed an increase in Al-powered medical training
simulations, enabling students to interact with virtual patients, automated diagnostic
tools, and Al-generated clinical case studies (Zidoun & El Mardi, 2024). These Al-
driven medical simulations have been instrumental in enhancing clinical decision-
making and diagnostic accuracy.

Al for Sustainability and Carbon Footprint Management Al-driven sustainability
tracking applications are becoming a prominent tool in environmental research.
These applications monitor real-time carbon footprint levels, provide Al-generated
sustainability recommendations, and integrate gamification techniques to promote
eco-friendly behaviors (Jasmy et al., 2024). AI’s role in sustainability extends to
corporate environmental strategies, aiding businesses in adopting greener operational
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models.Al in Digital Journalism and Disinformation Detection, Al is being used in
automated journalism to generate news content, detect disinformation, and monitor
fake news dissemination (Forja-Pena et al., 2024). These Al-driven applications
are increasingly being adopted in media industries to counteract misinformation
and improve journalistic accuracy. Al in Cultural Heritage and Digital Archiving,
Al applications in cultural heritage institutions (CHIs) and archival research have
significantly improved the digitization and classification of historical documents.
Al-powered OCR (Optical Character Recognition), Handwritten Text Recognition
(HTR), and machine-learning-based metadata extraction are helping preserve his-
torical records and streamline archival research (Griffin et al., 2024).

3.2.4. The Most Commonly Used Al Applications in Al,
Leadership, and Workplace Engagement Research

The integration of artificial intelligence (Al) in leadership and workplace engage-
ment has expanded significantly over the past five years. Various Al applications
have been leveraged to enhance decision-making, workforce analytics, e-learning,
employee engagement, and sustainable workplace strategies. The following table
presents an overview of the most commonly used Al applications identified in
recent research.

Table 5. Al Applications in Leadership and Workplace Engagement Studies
(2019-2024)

AI Application Usage Context Authors
AI/ML for Cultural Al-assisted digitization, transcription, data Griffin et al. (2024)
Heritage extraction, chatbots for museum archives.

AI Meeting Assistants Al-powered transcription, summarization, and Kwok et al. (2024)
(AIMAs) note-taking in university lectures.
Al in E-commerce Al-powered product recommendations, chatbot- Lopes et al. (2024)

assisted customer service, and decision automation.

Multimodal Large Al-driven personalized learning, real-time Al-Dokhny et al. (2024)
Language Models feedback, and academic assistance.

(MLLMs)

Al-powered Social Al applications in emotional intelligence training, Sethi & Jain (2024)

Emotional Learning (SEL) | VR-based engagement, and chatbot feedback.

Machine Learning in Al-driven personalized learning, predictive Ayanwale et al. (2024)
Education analytics, and intelligent tutoring systems.
Al in Human Resource Al-powered talent analytics, employee Jia & Hou (2024)
cod aimagehoenf(lRWAE page | performance evaluation, automated HR decision-
making.
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Table 5. Continued

AI Application Usage Context Authors
Al-Based Healthcare Al-driven medical training, virtual patient Zidoun & El Mardi
Simulators simulations, and Al-assisted diagnosis training. (2024)
Al-Powered Language Al-driven chatbots, NLP for writing assistance, and | Baskota & Poudel
Learning Al-based learning platforms. (2024)

Al in Religious Practices

Al-driven prayer generators, spiritual chatbots, and
faith-based digital tools.

Gruchota et al. (2024)

Al in Retail Marketing

Al-enhanced consumer analytics, personalized
recommendations, and trust mechanisms.

Haque et al. (2024)

Al in Digital Journalism

Al-generated news content, automated journalism,
disinformation detection.

Forja-Pena et al. (2024)

Al for Sustainability

Al-driven carbon footprint tracking, real-time
sustainability recommendations.

Jasmy et al. (2024)

Al in Medical Education

Al-enhanced e-learning, augmented reality-based
microbiology learning modules.

Harrington (2024)

Generative Al in
Academia

Al-generated research, automated content creation,
and academic workload reduction.

Watermeyer et al. (2024)

Al in Graphic Design

Al-assisted creative workflows, Al-powered
generative art, design automation.

Fleischmann (2024)

Al in Design Education

Al-driven interactive learning, generative Al
applications for UX/UI design.

Murray-Rust et al.
(2024)

Al in Chemistry Education

Al-assisted problem-solving, prompt engineering

Tassoti (2024)

for Al-generated chemistry solutions.

The findings reveal that Al applications in workplace engagement and leadership
extend beyond traditional automation and analytics, incorporating innovative Al-
driventools across education, healthcare, human resources, e-commerce, journalism,
and sustainability. One of the most prevalent applications is Al-powered decision-
making and HR analytics, particularly in human resource management (HRM)
and employee engagement. Al-driven talent analytics and predictive modeling are
increasingly used to assess workforce productivity, identify leadership potential,
and streamline hiring decisions (Jia & Hou, 2024). Similarly, AI-powered meeting
assistants (AIMAs), such as Otter.ai, have demonstrated effectiveness in workplace
communication and knowledge management, offering real-time transcription and
summarization for professionals (Kwok et al., 2024). Al has also significantly in-
fluenced education and training, particularly in e-learning, healthcare education,
and leadership development. Studies show that Al-driven virtual simulations and
multimodal learning platforms improve student engagement and professional skill
development (Al-Dokhny et al., 2024; Harrington, 2024). Additionally, AI-powered
social-emotional learning (SEL) technologies, including virtual reality (VR) and

241



Damaola Olugbade (damola. olugbade@tech-u Downloaded: 6/26/2025 6:3

1G] Global Scientific Publishing Platform F Address: 102 80 §

Al-based coaching assistants, have enhanced leadership training and workforce
well-being (Sethi & Jain, 2024).

Another emerging trend is the use of Al in sustainability and workplace environ-
mental strategies. Al-powered carbon footprint tracking and real-time sustainability
analytics are being adopted to promote eco-friendly workplace behaviors (Jasmy et
al., 2024). Furthermore, Al-driven automated journalism and fact-checking mech-
anisms play a crucial role in managing workplace communication and mitigating
misinformation in corporate settings (Forja-Penaetal.,2024). The rapid advancement
of Generative Al (GAI), particularly in graphic design, academic research, and UX/
UI design, also indicates a paradigm shift in how Al is leveraged for creative and
intellectual engagement. The automation of creative processes through Al-powered
design tools and generative Al models suggests a new frontier in leadership and
workforce innovation (Fleischmann, 2024; Watermeyer et al., 2024). Despite the
growing adoption of Al in these fields, several challenges remain. Many studies
highlight concerns regarding Al ethics, transparency, and bias in decision-making
processes. Furthermore, the long-term implications of Al-driven leadership and
workplace automation require further investigation, particularly in understanding
how Al impacts employee motivation, creativity, and professional autonomy. Fu-
ture research should focus on bridging Al-driven automation with human-centric
leadership models, ensuring that Al enhances rather than replaces critical decision-
making roles in professional environments. There is also a need for more longitu-
dinal studies to evaluate the sustained impact of Al on workplace engagement and
leadership performance.

3.2.5. Future Research Directions and Recommendations
in Al, Leadership, and Workplace Engagement

The reviewed literature indicates an increasing emphasis on Al integration in
leadership and workplace engagement, yet several areas require further investigation.
The following table presents an overview of the key future research directions and
recommendations derived from the 21 analyzed studies.
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Table 6. Future Research Directions and Recommendations in Al, Leadership, and
Workplace Engagement (2019-2024)

Research Area

Key Future Research Directions

Authors

assess Al bias, and ethical concerns.

Al in Cultural Develop national Al strategies, improve Griffin et al. (2024)

Heritage Institutions | interoperability, and bridge the AI-

(CHIs) heritage knowledge gap.

Al in Higher Expand Al-driven learning strategies, Kwok et al. (2024); Al-Dokhny et al.
Education study long-term educational impact, (2024); Harrington (2024); Marchena

Sekli et al. (2024)

Al in E-commerce

Investigate Al ethics in retail, hybrid

Lopes et al. (2024); Haque et al. (2024)

and Retail Al-human strategies, and AI’s impact on
consumer trust.
Multimodal Large Longitudinal studies on student Al-Dokhny et al. (2024)
Language Models performance, Al ethics, and cross-
(MLLMs) disciplinary Al integration.

Al in Emotional
Intelligence and SEL

Develop culturally sensitive Al models,
address privacy concerns, and assess Al's
impact on long-term engagement.

Sethi & Jain (2024)

Machine Learning in
Education

Enhance international ML collaboration,
ethical Al adoption, and develop
standardized Al frameworks.

Ayanwale et al. (2024)

experiences, and cultural Al adoption
barriers.

Al in Human Study Al-driven HRM ethics, Jia & Hou (2024)
Resource sustainability, and hybrid AI-human
Management (HRM) | workforce optimization.
Al in Healthcare and | Investigate AI's long-term clinical Zidoun & El Mardi (2024)
Medical Education impact, ethical concerns in Al-based

patient simulations, and Al training

models.
Al in Language Expand Al-driven communication tools, | Baskota & Poudel (2024)
Learning study Al bias, and develop teacher

training programs.
Al in Religious Explore AI’s role in religious Gruchota et al. (2024)
Practices engagement, ethical Al-mediated

Al in Journalism and
Media

Strengthen Al ethical guidelines,
promote Al literacy in newsrooms, and
investigate Al-generated disinformation.

Forja-Pena et al. (2024)

Al in Sustainability

Assess Al's impact on behavioral change,
privacy concerns, and gamification for
sustainability engagement.

Jasmy et al. (2024)

Generative Al in
Academia

Study AT’s role in research automation,
ethical concerns in Al-generated content,
and AI’s impact on academic labor.

Watermeyer et al. (2024)

continued on following page
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Table 6. Continued

Research Area Key Future Research Directions Authors
Al in Graphic and Investigate AI’s creative autonomy Fleischmann (2024)
UX Design impact, ethical concerns, and Al literacy

for design students.

Al in Chemistry and | Expand prompt engineering research, AI | Tassoti (2024)
STEM Education hallucination issues, and Al integration
in science curricula.

The reviewed studies highlight several key research gaps and future di-
rections in Al-driven leadership and workplace engagement. The most
frequent recommendations emphasize the need for ethical Al adoption,
long-term impact assessment, interdisciplinary AI applications, and re-
sponsible Al governance. Ethical and Privacy Concerns in Al Adoption
Many studies emphasize the ethical implications of Al particularly in HRM, educa-
tion, journalism, and sustainability (Jia & Hou, 2024; Forja-Pena et al., 2024; Haque
etal.,2024). Al-driven decision-making raises concerns about algorithmic bias, data
privacy, and transparency, requiring regulatory policies and ethical Al frameworks.
Future research should investigate Al fairness, explainability, and accountability
in workplace settings. Longitudinal Impact Assessment of Al in Leadership and
Engagement While numerous studies highlight AI’s short-term benefits, there is a
lack of longitudinal studies assessing its long-term effects on employee engagement,
workplace satisfaction, and leadership transformation (Ayanwale et al., 2024; Sethi
& Jain, 2024). Researchers recommend multi-year studies tracking AI’s evolving
role in leadership and workplace adaptation.

Hybrid AI-Human Collaboration in Decision-Making and Workforce Manage-
ment Al is increasingly being used for automated decision-making in leadership
and HRM. However, studies suggest that Al should complement rather than replace
human decision-makers (Jia & Hou,2024; Lopes etal., 2024). Future research should
focus on hybrid Al-human leadership models that ensure collaborative decision-
making, ethical considerations, and employee inclusivity in Al-driven organizations.
Cross-Disciplinary Al Integration in Workplace Learning and Leadership Al's role
in education and training is expanding, with applications in emotional intelligence,
skill development, and leadership training (Sethi & Jain, 2024; Harrington, 2024).
Researchers propose cross-disciplinary collaborations between educators, Al de-
velopers, and business leaders to develop customized Al-driven training programs
that cater to diverse workplace needs.

Generative Al’s Role in Academic and Professional Development The rise
of Generative Al (GAI) in research, journalism, and creative industries has
prompted discussions on Al-generated content’s credibility, academic integrity,
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and automation’s impact on professional roles (Watermeyer et al., 2024; Fleis-
chmann, 2024). Researchers recommend developing ethical guidelines for Al-
generated knowledge, ensuring Al's role enhances rather than replaces human
creativity. Sustainability and Al-Driven Workplace Environmental Strategies
Al-driven solutions for carbon footprint tracking and workplace sustainabili-
ty have emerged as a key area of future research (Jasmy et al., 2024). Studies
suggest expanding Al-based sustainability applications across industries, in-
corporating gamification strategies to enhance workplace engagement in en-
vironmental initiatives. Al Literacy and Training for Effective Al Adoption
Several studies highlight gaps in Al literacy, particularly among leaders, educators,
and professionals using Al-driven tools (Kwok et al., 2024; Zidoun & El Mardi,
2024). Researchers recommend developing standardized Al training programs to
equip professionals with Al skills and promote responsible Al usage in workplaces.

The analysis reveals that while Al adoption in leadership and workplace en-
gagement is growing, several critical gaps remain, particularly in ethics, long-term
assessment, human-AlI collaboration, and interdisciplinary Al applications. Future
research should focus on developing sustainable Al adoption frameworks, ensuring
Alsystems remain inclusive, unbiased, and human-centered. The need for hybrid Al-
human leadership models, Al literacy training, and ethical Al governance is paramount
to ensuring AI’s responsible integration in professional environments. Additionally,
longitudinal studies tracking AI’s impact on leadership and engagement dynamics
will provide deeper insights into AI’s evolving role in shaping future workplaces.

4. DISCUSSION

This section discusses the findings of the systematic literature review (SLR) on
Al applications in leadership and workplace engagement. It begins by summarizing
the current research trends, followed by a comparison with prior studies, and finally,
a justification for the researcher’s perspective on the findings.

4.1 Current Research Trends in Al, Leadership,
and Workplace Engagement

The review of 21 studies demonstrates a growing emphasis on Al-driven leader-
ship transformation, workplace engagement strategies, and ethical Al adoption. The
dominance of quantitative methodologies (33.3%) highlights a data-driven approach
to evaluating Al’s impact, particularly through survey-based SEM models, exper-
imental studies, and RCTs (Lopes et al., 2024; Al-Dokhny et al., 2024; Jia & Hou,
2024). Additionally, the rise of systematic literature reviews (19%) and bibliometric
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analyses suggests an increasing reliance on trend identification and meta-analysis
to shape Al research agendas (Sethi & Jain, 2024; Ayanwale et al., 2024; Marchena
Seklietal., 2024). Al is also being increasingly adopted for decision-making, HRM,
e-learning, employee engagement, and sustainability initiatives (Kwok et al., 2024;
Watermeyer et al., 2024). A significant shift in Al research is the growing interest
in Generative Al (GAI), particularly in higher education, design, and research auto-
mation (Fleischmann, 2024; Tassoti, 2024). The findings further indicate a need for
hybrid Al-human collaboration, where Al complements rather than replaces human
decision-makers, creative professionals, and educators (Jia & Hou, 2024; Haque
et al., 2024). Ethical considerations remain a recurring theme across studies, with
concerns regarding Al fairness, privacy, bias, and workplace autonomy (Griffin et
al., 2024; Forja-Pena et al., 2024). Many researchers advocate for standardized Al
literacy programs to enhance responsible Al integration across industries (Kwok
et al., 2024; Zidoun & El Mardi, 2024).

4.2 Comparison with Prior Research

The findings align with earlier research that emphasized AI’s transformative
potential in leadership, HRM, and workplace engagement. Several past studies have
highlighted AI’s capacity for workplace automation, data-driven decision-making,
and predictive analytics (Masrom et al., 2021; Abuhassna et al., 2023a). However,
the recent emphasis on Generative Al and its applications in leadership develop-
ment and research automation represents a notable departure from prior studies,
which mainly focused on Al-driven decision-making and machine learning-based
performance analysis (Abuhassna et al., 2023b). The integration of GAI in content
creation, design, and professional training (Watermeyer et al., 2024; Fleischmann,
2024) marks anew era of Al-driven creativity and workplace innovation. Furthermore,
the focus on ethical Al and Al literacy in leadership contexts contrasts with earlier
studies that primarily examined AI’s technical capabilities rather than its sociocul-
tural and ethical implications (Abuhassna & Alnawajha, 2023). The emergence of
sustainability-focused Al applications, such as Al-driven carbon footprint tracking
and Al-assisted eco-friendly decision-making (Jasmy et al., 2024), also expands
upon earlier discussions that were more centered on productivity and cost-efficiency.

A key difference from prior research is the shift toward Al-human collaboration
models, which are increasingly emphasized as necessary for ethical Al adoption in
workplaces. Previous research often framed Al as an independent decision-making
entity, whereas newer studies propose hybrid Al-human frameworks that balance
automation with human oversight (Jia & Hou, 2024; Haque et al., 2024).
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4.3 Researcher’s Justification

Based on the systematic literature review findings, it is evident that AI’s role in
workplace engagement and leadership has evolved significantly over the past five
years. While previous studies mainly explored Al’s automation potential, current
research suggests that Al should complement human decision-making rather than
replace it (Jia & Hou, 2024; Lopes et al., 2024). The growing concerns about Al
ethics, fairness, and privacy justify the need for Al literacy programs that equip
leaders with the necessary skills to integrate Al responsibly (Kwok et al., 2024;
Griffin et al., 2024). Organizations must also implement Al-driven sustainability
initiatives, given the increasing evidence of Al’s role in workplace environmental
strategies (Jasmy et al., 2024). Moreover, the rise of Generative Al in academia and
professional development (Watermeyer et al., 2024; Fleischmann, 2024) suggests
a need for policy frameworks that regulate Al-generated content while preserving
human creativity and intellectual autonomy. The researcher advocates for future
studies that explore AI’s long-term impact on leadership adaptability, employee
engagement, and workplace culture. Finally, there is a critical need for longitudinal
studies to assess Al’s sustained effects on leadership performance and workplace
dynamics (Ayanwale et al., 2024). While current research provides short-term in-
sights into Al-driven engagement strategies, multi-year studies will offer a deeper
understanding of AI’s evolving role in professional settings.

CONCLUSION

The discussion highlights the evolution of Al research in leadership and workplace
engagement, comparing current trends with prior studies and justifying the need for
responsible Al integration and ethical governance. Moving forward, researchers and
practitioners must prioritize Al-human collaboration, ethical Al frameworks, and
Al literacy initiatives to ensure sustainable and effective Al adoption in professional
environments.
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APPENDIX A: SYSTEMATIC LITERATURE REVIEW TABLE

Table 7.

groups (AIMA-
assisted vs.
non-AIMA)

in university
lectures,
followed by
post-lecture
surveys and

transcription,
summarization,
and note-taking in
English-medium
university lectures.

of Hong Kong
(Class A: Al-
assisted, Class

B: traditional
lectures). Average
17 students per
session per class.

Label Authors Methods AI Applications Samples Used Future Agenda and
Utilized Recommendations
Al Griffin, G., Qualitative AI/ML Three Swedish 1. Develop a national AI/ML
Wennerstrom, E., & | study — Semi- applications in Cultural Heritage strategy for CHIs in Sweden. 2.
Foka, A. (2024) structured cultural heritage Institutions Address staff training deficits to
interviews institutions (CHIs), bridge the Al-heritage knowledge
with CHI (CHIs), representing gap. 3. Encourage resource
professionals, specifically for archives, and personnel sharing among
analysis of CHI | digitization, museums, and CHIs to improve Al adoption. 4.
website data, document libraries, with Improve AI/ML interoperability
and internal classification, professionals for cultural datasets to facilitate
digitization transcription responsible for AT | knowledge exchange. 5. Emphasize
protocols. (OCR, HTR), implementation. collaboration between technology
Thematic chatbots, and data developers and CHI professionals.
analysis (TA) extraction.
was used for
coding.
A2 Kwok, A. P. K., Experimental Al Meeting Two first-year 1. Need for better Al-instructor
Wong, Y. H., Wong, | study — Assistants English-medium integration to prevent disruptions
K. C., & Chan, C. Controlled (AIMAs), university lecture in communication and engagement.
H. (2024) experiment specifically Otter. classes at The 2. Future studies should assess
with two ai, for real-time Chinese University | AIMAs across various disciplines

to understand their long-term
impact on learning outcomes. 3.
Ethical concerns, student privacy,
and Al bias in transcription should
be explored. 4. Future research
should investigate complementary
Al learning strategies, such as
Al-enhanced active learning

survey data
from online
shoppers in

chatbot-assisted
customer service,
and automated

decisions.

statistical approaches.
analysis (t-tests,

chi-square

tests).

A3 Lopes, J. M., Silva, Quantitative Al-driven 1,438 Portuguese 1. Expand research beyond Portugal
L. F., & Massano- study — e-commerce consumers from to understand Al's effect on e-
Cardoso, 1. (2024) Structural personalization, various e-retail commerce behavior in diverse

Equation including Al- platforms, cultural contexts. 2. Investigate Al
Modeling powered product surveyed on Al- ethics and transparency in online
(SEM) using recommendations, | enabled purchase retail. 3. Study the longitudinal

impact of Al-enabled shopping
experiences on consumer trust and
engagement. 4. Explore hybrid AI-

SmartPLS 3.0,
based on survey
data from Saudi
university
students.

real-time feedback,
and academic
assistance.

Portugal. decision-making human retail strategies to optimize
in online retail. consumer satisfaction.
A4 Al-Dokhny, A., Quantitative Multimodal Large | 550 university 1. Investigate long-term effects of
Alismaiel, O., study — Language Models students from six MLLMs on student performance
Youssif, S., Nasr, Structural (MLLMs) used Saudi universities, in different academic disciplines.
N., Drwish, A., & Equation for personalized across multiple 2. Assess ethical concerns in
Samir, A. (2024) Modeling learning, text disciplines. Al adoption, including Al bias
(SEM) using comprehension, and student privacy. 3. Explore

integration strategies for Al in
university education. 4. Conduct
comparative studies on the
effectiveness of different AI models
in learning.

continued on following page
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Table 7. Continued

Label Authors Methods AT Applications Samples Used Future Agenda and
Utilized Recommendations
AS Sethi, S. S., & Jain, Systematic Al-powered 40 empirical 1. Address ethical concerns related
K. (2024) Literature Social Emotional studies were to Al in SEL, including privacy
Review (SLR) Learning (SEL) analyzed, and algorithmic bias. 2. Promote
— PRISMA technologies, covering various interdisciplinary collaborations
approach and including educational among educators, psychologists,
bibliometric Virtual Reality institutions and and Al developers. 3. Conduct
analysis of Al (VR), Chatbots, Al-based SEL longitudinal studies to measure the
applications Sentiment implementations. long-term impact of Al-driven SEL
in Social Analysis, programs. 4. Develop culturally
Emotional Gamification, and sensitive Al models to ensure
Learning Wearable Devices. inclusivity in SEL applications.
(SEL). 5. Strengthen Al-driven SEL
ecosystems to support emotional
well-being and engagement in
learning environments.

A6 Ayanwale, M. A., Bibliometric Machine Learning | 449 documents 1. Enhance cross-disciplinary
Molefi, R.R., & Analysis — (ML) applications from 145 sources collaborations to improve ML
Oyeniran, S. (2024) Performance in education, (1986-2022), applications in education. 2.

analysis (PA) including retrieved from Conduct longitudinal studies on
and science Al-powered ‘Web of Science, ML’s long-term effects on student
mapping (SM) personalized covering global engagement and performance. 3.
techniques learning, learning research on ML in Address ethical issues in Al-driven
applied to a analytics, education. learning analytics, including data
dataset from predictive privacy concerns. 4. Strengthen
Web of Science | modeling, and international partnerships for ML
(WoS). intelligent tutoring integration in diverse educational
systems. contexts. 5. Develop standardized
Al frameworks for effective ML
adoption in educational institutions.

A7 Jia, X., & Hou, Y. Quantitative Al-Driven 470 employees 1. Investigate long-term AI-HRM

(2024) study — Sustainable from Chinese effects on employee engagement
Structural Human Resource enterprises, and productivity. 2. Explore the
Equation Management spanning HR ethical considerations of Al-driven
Modeling (HRM), focusing departments and HRM systems. 3. Study the role of
(SEM) with on Al-powered leadership teams. Al-based sustainability strategies
survey-based talent analytics, in HRM. 4. Analyze cross-cultural
data analysis. automated HR variations in AI-HRM adoption. 5.
decision-making, Propose hybrid Al-human HRM
and Al-based strategies to optimize workforce
performance performance.
evaluations.

A8 Zidoun, Y., & El Randomized Al-Based 67 fifth-year 1. Investigate the long-term impact

Mardi, A. (2024) Controlled Healthcare medical students of Al-based simulators on clinical
Trial (RCT) — Simulators — AI- from Dubai skills development. 2. Explore
Comparison powered virtual Medical College hybrid training models combining
of Al-based patient systems, for Girls, Al simulations with traditional
simulators automated clinical | randomized into patient interactions. 3. Assess the
vs. traditional training, real- Al-simulator and ethical implications of replacing
simulated time feedback simulated patient human simulated patients with Al
patients mechanisms, and groups. 4. Expand research to different
for training Al-driven history- medical specialties to validate
medical taking simulations. Al-driven training effectiveness.
students. 5. Improve Al-based feedback

mechanisms for more personalized
and adaptive medical education.

continued on following page
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Table 7. Continued

45 European
ethical codes
and conducted
expert panel
discussions.

content, automated
journalism,
disinformation
detection, and
ethical concerns.

method with 16
expert panelists
(journalists &
academics).

Label Authors Methods AT Applications Samples Used Future Agenda and
Utilized Recommendations
A9 Baskota, P., & Mixed-Methods | Al-powered 28 undergraduate 1. Expand Al-driven CMC tools
Poudel, T. (2024) Study — chatbots, Natural students from to include speech recognition and
Undergraduate Language three different real-time translation. 2. Investigate
class Processing degree programs ethical concerns, such as Al bias
observation, (NLP), and (BBA, BCA, and data privacy in education.
text Virtual Writing and BIT) in 3. Conduct longitudinal studies
analysis, and Assistants for Kathmandu to measure the impact of Al and
experimental improving English | Valley, Nepal. CMC on English learning. 4.
research proficiency Strengthen Al-based personalized
evaluating AL in undergrad learning models for diverse student
and computer- classrooms. populations. 5. Improve teacher
mediated training on Al-integrated learning
communication platforms.
(CMC) in
language
learning.
A10 Gruchota, M., Quantitative Al-based religious | 1053 individuals 1. Explore AI’s role in religious
Stawek-Czochra, Study — applications (aged 15-65) education and interfaith dialogue.
M., & Zieliriski, R. Nationwide supporting across Poland, 2. Investigate ethical concerns
(2024) survey using Christian prayer sampled based regarding Al-mediated religious
Computer- practices, on religious experiences. 3. Study generational
Assisted Web including AI- engagement and differences in Al acceptance for
Interview driven prayer Al use. spiritual practices. 4. Examine
(CAWI) generators, cultural barriers affecting Al
technique. religious chatbots, adoption in faith-based activities. 5.
and spiritual Evaluate Al's impact on religious
guidance systems. engagement and prayer consistency.
All Haque, A., Akther, Bibliometric Al in Retail 404 research 1. Expand Al research in retail
N., Khan, L, Analysis Marketing articles sustainability, particularly in “Green
Agarwal, K., & & Content — Includes Al- (2000-2023) Al” strategies. 2. Investigate Al’s
Uddin, N. (2024) Analysis — Co- driven consumer from Scopus and impact on small and medium
citation, co- behavior analytics, | Web of Science enterprises (SMEs) in retail. 3.
occurrence, and | Al-powered databases. Explore ethical concerns around
bibliographic personalized data privacy and algorithmic
coupling using marketing bias in Al marketing. 4. Assess
VOSviewer and | strategies, Al- Al integration in omnichannel
Bibliometrix. based supply chain retailing to optimize both online and
management, and offline consumer experiences. 5.
Al-enabled trust Develop standardized Al adoption
mechanisms in frameworks for global retail
retail. businesses.
Al2 Forja-Pena, T., Content Al in Digital 45 national 1. Strengthen ethical Al
Garcia-Orosa, B., Analysis & Journalism, ethical codes from guidelines in journalism to tackle
& Lopez-Garcia, X. | Delphi Method | focusing on Al- various European disinformation. 2. Promote
(2024) — Analyzed generated news countries + Delphi | regulatory policies for Al

integration in media. 3. Encourage
journalist training in Al-powered
newsrooms. 4. Investigate public
perception of Al-generated news. 5.
Expand cross-national studies on AL
journalism ethics.

continued on following page
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Table 7. Continued

Label Authors Methods AT Applications Samples Used Future Agenda and
Utilized Recommendations

Al3 Jasmy, A.J., Ismail, | Experimental Al-driven Carbon 10 users tested the 1. Investigate the long-term
H., & Aljneibi, N. Study — User Footprint (CFP) application for 30 behavioral impact of Al-driven CFP
(2024) study with a Assessment days, tracking their | tracking applications. 2. Expand

paired-sample and Real-Time carbon footprint research on scalability across
t-test to assess Analytics — Al- and receiving diverse user groups and cultures. 3.
the impact powered mobile Al-generated Study the integration of Al-powered
of an Al- application for sustainability sustainability apps with global
driven mobile tracking CO2 recommendations. | environmental policies. 4. Assess
application on emissions, the role of gamification and social
sustainable personalized influence mechanisms in enhancing
behavior. sustainability user engagement. 5. Explore
recommendations, real-time Al-driven interventions
and gamification to promote sustainable decision-
for behavioral making.
change.

Al4 Jasmy, A. J., Ismail, Experimental Al-driven Carbon 10 users who 1. Expand research on Al-driven
H., & Aljneibi, N. Study — Paired- | Footprint (CFP) tracked their behavioral change in sustainability
(2024) sample t-test Monitoring and carbon footprint efforts. 2. Assess the scalability of

conducted Sustainability for 30 days using Al-driven sustainability applications
on users of Analytics — the Al-driven across diverse demographic groups.
an Al-driven Includes real-time sustainability 3. Investigate AI’s role in integrating
sustainability GPS tracking, mobile sustainability into national policies
application over | augmented reality- | application. and corporate strategies. 4. Develop
30 days. based object gamification-based Al interventions

detection, Al- to enhance engagement in

powered chatbot sustainability applications. 5.

for eco-awareness, Address potential privacy and

and Al-generated security concerns regarding Al-

sustainability based sustainability tracking.

recommendations.

AlS Harrington, J. Mixed Methods | Al-driven 865 second-year 1. Expand Al-driven interactive
(2024) Pilot Study interactive e- medical students learning across medical curricula.

— Survey learning tool at St. George’s 2. Investigate the long-term impact
analysis, (MedMicroMaps) University, of Al-based e-learning tools on
QR code — Utilizes Grenada. medical education. 3. Develop
tracking, and Al-powered cross-platform Al-enhanced study
engagement interactive mind tools, integrating VR/AR and Al-
metrics from maps, augmented driven decision trees. 4. Assess
e-learning reality-based Al-assisted personalized learning
sessions. spatial memory pathways for diverse medical
tools, and virtual student populations. 5. Enhance
microbiology Al-driven interactive modules for
learning modules broader healthcare disciplines,
for medical including nursing and pharmacy
students. education.
Al6 Hall, R. (2024) Theoretical Generative Al in Conceptual study, 1. Investigate how Al influences
Analysis — Higher Education not based on social justice and equity in
Philosophical — Discusses Al’s empirical data. education. 2. Explore Indigenous
discussion on role in reshaping protocols for Al integration in
AT’s impact intellectual work, learning systems. 3. Assess AI's role
on pedagogy, storytelling, and in higher education governance and
society, and social relationships institutional structures. 4. Examine
ethics through in academia. the contradictions between capitalist
dialectical Al development and alternative
storytelling. knowledge systems. 5. Develop
Al frameworks based on human-
centered and ethical storytelling.

continued on following page
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Label Authors Methods AT Applications Samples Used Future Agenda and
Utilized Recommendations
Al17 Watermeyer, R., Survey-Based Generative 284 UK academics | 1. Investigate Al’s role in reducing
Phipps, L., Lanclos, | Quantitative AI (GAI) in from various academic workload without
D., & Knight, C. Study — Academia — universities, increasing performance pressures. 2.
(2024) National online | Examines how focusing on their Explore the ethical concerns of Al-
survey of UK large language Al adoption, generated scholarly work, including
academics (N = | models (LLMs) perceptions, and transparency in authorship. 3.
284), analyzing | like ChatGPT ethical concerns. Assess Al’s impact on academic
Al use in higher | are reshaping hierarchies and power structures.
education academic work, 4. Study the role of Al in balancing
through research, and productivity and intellectual
descriptive scholarly labor. engagement in higher education. 5.
statistics and Develop guidelines for AI adoption
thematic in academic publishing to maintain
analysis. integrity and quality.
Al8 Marchena Sekli, Systematic Generative Al in 44 peer-reviewed 1. Investigate the long-term
G.F., Godo, A., & Literature Higher Education studies on educational impact of Generative Al
Véliz, J. C. (2024) Review (SLR) — Applications Generative Al in in universities. 2. Explore AI’s role
— PRISMA include AI- education, sourced | in faculty workload reduction and
approach generated teaching | from Web of administrative support. 3. Assess
with thematic materials, Science. student and faculty perceptions
analysis academic of Al-driven education tools. 4.
covering 2022- | performance Study biases and limitations of
2024 literature. evaluation, Al- Al-generated academic content. 5.
driven student Develop frameworks for ethical Al
support, virtual adoption in academia.
assistants, and
Al in research
facilitation.
Al9 Fleischmann, K. Survey-Based Generative Al in 17 undergraduate 1. Investigate how Al impacts
(2024) Quantitative Graphic Design graphic design creative autonomy in design
Study — — Al-powered students at Griffith | students. 2. Assess Al’s role in
Analyzed tools for creative University, curriculum transformation for
student workflows, design | Australia. design education. 3. Explore
perspectives automation, ethical concerns like copyright
on Al in prompt infringement and bias in AI-
graphic design engineering, and generated designs. 4. Conduct
education. Al-based design longitudinal studies on AI’s
iteration. effectiveness in improving design
education. 5. Develop Al literacy
programs for design students to
balance human creativity with Al
tools.

continued on following page
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Table 7. Continued

Label Authors Methods AT Applications Samples Used Future Agenda and
Utilized Recommendations
A20 Murray-Rust, D., Experiential Al in Design 100 first-year 1. Expand research on Al-driven
Lupetti, M. L., Design Study Education — Al- master's students design education methodologies.
Nicenboim, I., & — Implemented driven interactive in interaction 2. Investigate how Al influences
van der Hoog, W. nine Al-driven learning exercises design at TU design thinking and problem-solving
(2024) exercises in to enhance Delft, Netherlands, | strategies. 3. Develop a standardized
an interaction students' ability divided into Al literacy curriculum for design
design course to design Al- 28 teams and students. 4. Explore the long-term
with a thematic | integrated supervised by impact of Al integration in creative
analysis products and seven faculty fields. 5. Assess student perceptions
of student services, focusing members. of Al's role in design ethics and
feedback. on interactional, social responsibility.
relational, and
societal aspects
of AL
A21 Tassoti, S. (2024) Survey-Based Generative Al 23 preservice 1. Investigate the long-term impact

Experimental
Study —
Investigated
student
prompting
strategies and
effectiveness of
Al-generated
chemistry
solutions.

in Chemistry
Education — Use
of ChatGPT for
problem-solving
and prompt
engineering
techniques such
as the “Five S
Model.”

chemistry teachers
at the University
of Graz, Austria,
analyzed through
prompt logs

and Likert-scale
assessments.

of Al-driven chemistry tutoring. 2.
Develop best practices for prompt
engineering in STEM education.

3. Assess Al’s accuracy and
hallucination issues in chemistry-
related responses. 4. Expand
research on student Al literacy and
critical evaluation of Al-generated
answers. 5. Develop frameworks for
integrating generative Al in science
curricula.
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ABSTRACT

This study examines the adoption of Artificial Intelligence (Al) tools in talent acqui-
sition and their impact on recruitment efficiency within the organizational context.
Using the Unified Theory of Acceptance and Use of Technology (UTAUT) model, the
research identifies key factors—Performance Expectancy, Effort Expectancy, Social
Influence, Facilitating Conditions, and Perceived Risk—that influence Behavioral
Intent to adopt Al tools. Insights gained highlight the importance of perceived utility,
ease of use, and organizational support in driving Al adoption, while addressing
potential barriers such as perceived risks and social influence.
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INTRODUCTION

Artificial Intelligence (Al) is reshaping industries globally, including the field
of human resources (HR), where it is redefining recruitment processes. In today's
competitive business environment, organizations increasingly rely on Al tools to
enhance efficiency, improve decision-making, and deliver better outcomes in talent
acquisition. This study examines the adoption factors influencing the use of Al tools
in recruitment processes, employing the Unified Theory of Acceptance and Use of
Technology (UTAUT) model asits theoretical framework.Al, aconcept thatemerged
in the mid-20th century (McCarthy et al., 1955) and (Turing, 1950), has evolved
into a critical enabler of innovation across industries (Russell and Norvig, 2021).
Its applications in recruitment, such as resume screening, candidate matching, and
predictive analytics, are transforming traditional hiring practices (Bersin, 2019).
These technologies promise to reduce bias, improve efficiency, and enable data-
driven decision-making in hiring. However, their adoption is influenced by various
organizational, technological, and individual factors, presenting both opportunities
and challenges.

This research aims to identify the key factors affecting the adoption of Al tools
in recruitment processes. Using the UTAUT model, it explores constructs such as
Performance Expectancy, Effort Expectancy, Social Influence, and Facilitating
Conditions. Data collected from HR professionals, recruiters, and industry experts
forms the basis of this study. Secondary data sources, including reports from NASS-
COM, SHRM, and Deloitte, further contextualize the findings. The focus on Al in
recruitment is driven by its potential to address critical challenges in talent acquisi-
tion, such as improving efficiency in sourcing candidates, enhancing diversity, and
enabling better talent predictions. By analysing these factors within a real-world
context, specifically through a case study on ABC Consultants, this research seeks
to contribute to the understanding of Al adoption in recruitment. Ultimately, the
study offers recommendations for organizations, HR practitioners, and policymakers
to optimize the use of Al tools in recruitment. It aims to bridge the gap between
technological innovation and practical implementation, ensuring that Al enhances
recruitment processes while addressing potential challenges in adoption.

THEORETICAL BACKGROUND

Building effective talent acquisition strategies requires a solid understanding of the
factors influencing candidate selection and employee retention. This section delves
into two prominent theories that provide valuable insights into these aspects: Human
Capital Theory and Social Network Theory. Both theories offer a complementary
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perspective on the talent acquisition process, allowing us to analyse the value of
individual skills and the importance of social connections in attracting top talent.

Human Capital Theory

Human capital theory posits that individuals invest in their skills and knowledge
to increase their future earning potential. This theory is directly relevant to talent
acquisition, as organizations seek to attract and retain individuals with the necessary
skills and competencies to contribute to their success. By understanding the value of
human capital, organizations can make informed decisions about their recruitment
and development strategies.

Social Network Theory

Social network theory focuses on the relationships and connections between
individuals within a social system. In the context of talent acquisition, social net-
works play a crucial role in the dissemination of information and the identification
of potential candidates. By understanding the structure and dynamics of social
networks, organizations can leverage these relationships to source top talent and
build effective recruitment strategies.

These two theories provide a strong conceptual framework for understanding
the process of talent acquisition. Human capital theory emphasizes the importance
of investing in individuals' skills and knowledge, while social network theory high-
lights the role of relationships and connections in identifying and attracting talent.
By applying these theories to the study of talent acquisition, we can gain a deeper
understanding of the factors that influence organizational success.
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VARIABLE IDENTIFICATION AND EXPLANATION

Table 1. Variable identification and explanation

Al-Tamimi, 2021)

Variable Source Statements
Performance Al-Debei, Al-Madi, & Al- 1. Belief that technology will improve job efficiency.
Expectancy Tamimi, 2021 2. Perception that technology will enhance task
quality.
3. Expectation that technology will lead to
innovation.
Effort Expectancy (Al-Debei, Al-Madi, and 1. Belief that technology is easy to learn and use.

2. Perception that technology is intuitive and user-
friendly.
3. Expectation that technology will not require
significant effort.

Social Influence

(Al-Debei, Al-Madi, and
Al-Tamimi, 2021)

1. Belief that colleagues and peers support
technology adoption.
2. Perception that social norms encourage technology
use.
3. Expectation that influential individuals endorse
technology.

Facilitating
Conditions

(Al-Debei, Al-Madi, and
Al-Tamimi, 2021)

1. Belief that necessary resources and infrastructure
are available.
2. Perception that technical support is adequate.
3. Expectation that organizational culture supports
technology adoption.

Perceived Risk

(Venkatesh, Morris, Davis
and Davis, 2003)

1. Concern about the potential negative consequences
of using technology.
2. Worry about data privacy and security breaches.
3. Fear of job loss or reduced autonomy due to
technology.

Behavioral Intent

(Al-Debei, Al-Madi, and
Al-Tamimi, 2021)

1. Intention to use technology regularly.
2. Planning to integrate technology into workflows.
3. Commitment to ongoing technology adoption.
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Figure 1. Proposed model
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REVIEW OF LITERATURE

Table 2. Literature of the dimensions

Dimensions Recent Literature using the dimensions
Performance Expectancy Terblanche, N. and Kidd, M. (2022)
Effort Expectancy Terblanche, N. and Kidd, M. (2022)
Social Influence Terblanche, N. and Kidd, M. (2022)
Facilitating Conditions Terblanche, N. and Kidd, M. (2022)
Perceived Risk Terblanche, N. and Kidd, M. (2022)
Behavioral Intent Terblanche, N. and Kidd, M. (2022)

The literature review spans from 2016 to 2023, encompassing a wide range of
studies that delve into the strategic implications of talent acquisition and its impact
on organizational performance. Key themes explored in the literature include the
role of talent mapping in identifying high-potential employees, the relationship
between talent acquisition practices and organizational success, the influence of
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artificial intelligence on recruitment processes, and the challenges and opportunities
associated with talent acquisition in the gig economy and globalized world.

To conduct this comprehensive literature review, several academic databases
were utilized, including Google Scholar. The following keywords were employed to
identify relevant studies: talent acquisition, talent mapping, talent research, human
capital, organizational performance, recruitment strategies, talent management, and
talent analytics. To ensure the inclusion of only pertinent studies, the criteria that
was applied was Publication date in which the studies published between 2018 and
2023 were considered to focus on recent advancements in the field. Research focus
on those Studies that directly addressed the mapping and research of talent acqui-
sitions were included. For Methodology both quantitative and qualitative research
methodologies were considered.

Talent Mapping: A Strategic Tool for Organizational
Success (Singh and Kumar, 2023)

This study explores the concept of talent mapping as a strategic tool foridentifying
and developing high-potential employees within organizations. The authors empha-
size the importance of aligning talent mapping initiatives with organizational goals.

Talent Acquisition and Organizational Performance:
A Meta-Analytic Review (Choi and Kim, 2023)

This study conducted a meta-analysis of existing research to examine the rela-
tionship between talent acquisition practices and organizational performance. The
findings suggest that effective talent acquisition strategies can significantly contribute
to organizational success.

Talent Research and Organizational Agility: A
Case Study Analysis, (Chen and Li, 2022)

This case study examines how organizations can utilize talent research to enhance
their agility and adaptability in a rapidly changing business environment. The find-
ings highlight the importance of data-driven insights for informed decision-making.
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The Role of Artificial Intelligence in Talent Acquisition:
A Systematic Review, (Patel and Sharma, 2022)

This systematic review explores the growing role of artificial intelligence (Al) in
talent acquisition processes. The authors discuss the potential benefits of Al-powered
tools, such as improved efficiency and candidate matching.

Talent Acquisition Strategies in the Gig Economy:
A Comparative Analysis, (Lee and Kim, 2021)

This study compares talent acquisition strategies in traditional organizations and
the gig economy. The authors identify key differences in recruitment, onboarding,
and retention practices.

Talent Acquisition and Employee Engagement:
A Longitudinal Study, (Wang and Liu, 2021)

This longitudinal study examines the relationship between effective talent acqui-
sition practices and employee engagement. The findings suggest that organizations
that prioritize attracting and retaining top talent are more likely to have engaged
workforces.

Talent Mapping and Succession Planning: A
Strategic Fit, (Gupta and Sharma, 2020)

This study explores the connection between talent mapping and succession
planning. The authors argue that effective talent mapping can help organizations
identify and develop potential successors for critical roles.

The Impact of Social Media on Talent Acquisition:
A Qualitative Study, (Kim and Lee, 2020)

This qualitative study investigates the role of social media in talent acquisition.
The findings highlight the importance of leveraging social media platforms to attract
top talent and build employer brand.

265




Damola O

ughade

(damola.olugbade@tech-u Downloaded: 6/26/2025 6:3¢

1G] Global Scientific Publishing Platform F Address: 102 B¢

Talent Analytics: A New Frontier in Human
Resource Management, (Chen and Liu, 2019)

This study introduces the concept of talent analytics and its potential applica-
tions in talent acquisition. The authors discuss how data-driven insights can inform
recruitment strategies and decision-making.

The Future of Talent Acquisition: Trends and
Predictions, (Johnson and Peters, 2019)

This study explores emerging trends in talent acquisition, such as the increasing
use of Al, automation, and predictive analytics. The authors offer insights into the
future of the field.

Talent Acquisition in a Globalized World: Challenges
and Opportunities (Lee and Park, 2018)

This study examines the challenges and opportunities associated with talent
acquisition in a globalized context. The authors discuss factors such as cultural
differences, immigration policies, and remote work arrangements.

The Role of Talent Acquisition in Organizational
Innovation, (Chen and Li, 2018)

This study investigates the relationship between effective talent acquisition
practices and organizational innovation. The findings suggest that organizations
that attract and retain top talent are more likely to foster a culture of innovation.

Talent Acquisition and Diversity and Inclusion: A
Strategic Imperative, (Smith and Brown, 2017)

This study explores the importance of diversity and inclusion in talent acquisi-

tion. The authors argue that organizations that prioritize diversity can benefit from
increased innovation, creativity, and employee engagement.
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Talent Acquisition and Employer Branding: A
Conceptual Framework, (Patel and Sharma, 2017)

This study develops aconceptual framework to understand the relationship between
talent acquisition and employer branding. The authors highlight the importance of
building a strong employer brand to attract top talent.

The Impact of Talent Acquisition on Organizational
Productivity, (Choi and Kim, 2016)

This study examines the relationship between effective talent acquisition prac-
tices and organizational productivity. The findings suggest that organizations that
invest in attracting and retaining top talent can improve their overall productivity.

RESEARCH GAPS

The existing literature on talent acquisition provides insights into various aspects
ofthe field, including the role of technology, organizational culture, and diversity and
inclusion. However, several research gaps remain to be addressed. One significant
gap lies in the exploration of the long-term impact of talent acquisition strategies
on organizational performance. While existing studies have examined the short-
term effects, more research is needed to understand the long-term consequences of
effective or ineffective talent acquisition practices. Additionally, the literature on
the intersection of talent acquisition and organizational agility is relatively limited.
Further research is required to explore how talent acquisition strategies can support
organizations in adapting to rapid changes in the business environment.

Furthermore, while the role of Al in talent acquisition has been extensively
studied, there is a need for more research on the ethical implications of Al-driven
recruitment practices. Additionally, further investigation into the long-term impact
of Al on candidate experience and organizational culture is warranted.

RESEARCH OBJECTIVES
This research aims to explore the-
1. To apply Systematic Approach of identifying and evaluating the Best talent for

an organization.
2. Adoption factors of Al tools in the Recruitment Process using UTAUT Model

267



Damaola Olugbade (damola. olugbade@tech-u Downloaded: 6/26/2025 6:3
1G] Global Scientific Publishing Platform F Address: 102 80 §

Table 3. Research types

Research Type Exploratory Study

Approach Type Quantitative Research
Population Corporate Recruiters in Delhi NCR
Sample Size Total 200 out of which 185 (15 were biased)
Data Collection Tool Questionnaire with Likert Scale
Sampling Technique Judgmental Sampling Technique
Research Instrument PLS-4

Source of Data Primary Data

Scale Adopted From Nicky Terblanchel and Martin Kidd2

RESEARCH DESIGN
Technique - Exploratory

This study employs an exploratory research design to delve into the emerging
field of Al-driven talent acquisition. It seeks to understand the factors influencing
the adoption of Al tools, their effectiveness in identifying and evaluating top talent,
and the potential challenges and benefits associated with their use. Quantitative
Research will be explored as a questionnaire-based approach will be employed to
collectdata from the recruiters. This quantitative method will allow for the systematic
gathering and analysis of numerical data, enabling researchers to identify trends,
patterns, and relationships between variables.

POPULATION DEFINITION
Target Population
Corporate Recruiters in Delhi NCR.
Demographics of the Target Population
Age: Primarily young people typically categorized as 23-35 years old. This age

group, often considered highly adaptable to new technologies and is likely to have
a positive perception of Al tools in the recruitment process.
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Education: Possess bachelor's degrees or higher qualifications relevant to
their HR fields.
Employment Type: Employed full-time or part-time in corporate organizations.

SAMPLING DETAILS

Units- Individual

Size- The questionnaire was circulated amongst 200 people. However, the valid
responses were gathered from 185 respondents who have filed authentically.
Techniques- Judgmental Sampling

ndj ment. h1 method i ft n wh nth re earch r eh ves th 01f1

individuals will pr he m luable insights for th
SURVEY INSTRUMENT

The survey instrument is Primary Data. This survey aims to understand the
impact of Al-driven recruitment practices on talent acquisition effectiveness and
organizational culture. By participating in this close-ended questionnaire, young
professionals can provide valuable insights into their current concerns regarding
the adoption factors of Al tools in the Recruitment Process. Google Form was used
as the Questionnaire tool.

DATA ANALYSIS TOOLS & TECHNIQUES
Data Analysis Tools: PLS-4

Techniques- Discriminant Validity (Fornell-Larcker Criterion), Construct
Reliability and Validity, Outer Loadings Matrix and Path Coefficients (Fornell &
Larcker, 1981)

Below is the brief about the Tools and Techniques: -

PLS-4 (Partial Least Squares Structural Equation Modeling) is a powerful statis-
tical method that has been particularly effective in analysing complex relationships
between variables. This model is to assess the relationships between the proposed
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constructs (Performance Expectancy, Effort Expectancy, Social Influence, Facilitating
Conditions, Perceived Risk, and Behavioral Intent) and their impact on Al adoption.

To ensure the validity and reliability of the measurement model, we have applied
the Fornell-Larcker Criterion for discriminant validity, which helps to establish that
each construct is distinct from the others. Additionally, we have assessed construct
reliability and validity using techniques such as Cronbach's alpha and item analysis.
Finally, the outer loadings matrix provides insights into the relationships between
individual items and their respective constructs.

In the structural model, path coefficients were calculated to quantify the strength
and direction of the relationships between the constructs. These coefficients help
to identify the most significant factors influencing Al adoption in the recruitment
process. By using thesetechniques, we have been able to provide a comprehensive
and rigorous analysis of the data collected for our research.

DATA ANALYSIS

Table 4. Empirical data analysis

Questions Agreement Scale
Strongly | Agree | Neutral Disagree Strongly
Agree Disagree

1 2 3 4 5
Performance Expectancy (PE)
(PE1) Al tools will enhance your ability 48 56 37 24 20
to assess candidate fit for specific roles?
(PE2) Al-powered tools can improve your 54 46 47 38 -
ability to predict candidate success in the
company.
(PE3) Using Al tools in the recruitment 63 45 40 37 -
process will significantly improve my
ability to identify the most qualified
candidates.
(PE4) I believe Al can provide valuable 57 62 36 24 6
insights into candidate potential that
traditional methods may overlook.
Effort Expectancy (EE)
(EE1) Using Al tools in the Job 59 55 48 20 3
Application process is easy.
(EE2) I find Al tools to be user-friendly 65 53 38 29 -
and easy to navigate.

continued on following page
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Table 4. Continued

Questions Agreement Scale

Strongly Agree | Neutral Disagree Strongly

Agree Disagree
1 2 3 4 5
(EE3) Integrating Al into my existing 71 51 43 20 -

recruitment workflows will not require
significant effort or time.

(EE4) I believe Al tools can streamline 53 68 40 - 24
the recruitment process and reduce the
time spent on manual tasks.

Social Influence (SI)

(SI1) Many of my peers and colleagues 29 36 29 44 47
are already using Al tools in their
recruitment processes.

(SI2) I feel pressure to adopt Al tools 47 25 23 58 32
in order to stay competitive in the job

market.

(SI3) The increasing adoption of Al in 39 47 19 44 36

the recruitment industry suggests that it is
becoming a standard practice.

(SI4) I believe that adopting Al tools in 38 28 35 54 30
recruitment will enhance my professional
reputation.

Facilitating Conditions (FC)

(FC1) Using Al tools in the recruitment 72 60 38 15 -
process will help you identify the most
suitable candidates more efficiently?

(FC2) Al tools can provide valuable 49 55 53 24 4
insights to help you tailor the recruitment
process to individual candidate needs?

(FC3) My organization provides adequate 37 59 51 22 16
training and support for using Al tools in

recruitment.

(FC4) My organization's culture is 55 49 46 16 19

supportive of the adoption of new
technologies like Al

Perceived Risk (PR)

(PR1) I have encountered any difficulties 58 34 30 29 34
or challenges when using Al tools.

(PR2) I am concerned about the potential 62 56 27 21 19
for bias or discrimination in Al-driven
recruitment processes.

continued on following page
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Table 4. Continued

Questions Agreement Scale
Strongly | Agree | Neutral Disagree Strongly
Agree Disagree

1 2 3 4 5
(PR3) I worry that Al tools may not be 59 61 41 15 9
able to accurately assess certain skills or
qualities that are important for the roles I
recruit for.
(PR4) I am hesitant to rely solely on Al 48 56 25 38 18
for candidate selection without human
judgment.
Behavioral Intent (BI)
(BI1) Iintend to use the Al Tool in my 48 54 47 29 7
future recruitment process.
(BI2) I would recommend Al tools to 59 42 46 33 5
other recruiters in my network.
(BI3) I am highly motivated to explore 64 47 48 26 -
and implement Al tools in my future
recruitment strategies.
(BI4) I believe that Al tools will 57 46 34 39 9
significantly improve the efficiency and
effectiveness of my recruitment efforts.

Demographic Details

The Likert scale data is converted into numbers for data analysis. The sample
size was taken 200 out of which 185 responses were valid.

Table 5. Demographic details

Demographics Number
Gender
Male 76
Female 109
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FINAL DATA ANALYSIS

To assess the impact of various factors on the adoption of Al tools in recruitment,
a structural equation model (SEM) based on the UTAUT model was employed.
The model evaluates the influence of Performance Expectancy, Effort Expectancy,
Social Influence, Facilitating Conditions, and Perceived Risk on Behavioral Intent
to adopt Al tools.

1. Measurement Model: Discriminant
Validity (Fornell-Larcker Criterion)

Table 6. Discriminant validity (Fornell-Larcker Criterion)

BI EE FC PE PR SI
BI 0.908
EE 0.902 0.884
FC 0.902 0.892 0.906
PE 0.922 0.923 0.929 0.91
PR 0.9 0.907 0.892 0.928 0.901
SI 0.893 0.889 0.903 0.927 0.907 0.904

Interpretation

The Fornell-Larcker Criterion, assesses the discriminant validity of the constructs
in the model. It ensures that each construct measures a unique concept and is not
highly correlated with other constructs. In this analysis, the diagonal values (e.g.,
0.908 for Behavioral Intent (BI)) represent the square root of the average variance
extracted (AVE) for each construct. The off-diagonal values represent the correla-
tions between constructs. The discriminant validity is satisfied if the square root of
the AVE for each construct is greater than its correlation with any other construct.

Based on the table, the discriminant validity is generally met for all constructs.
The square root of the AVE for each construct is higher than its correlation with other
constructs, indicating that the constructs are distinct and measure different concepts.
This is crucial for the reliability and validity of the structural equation model.

273




Damola Olugbade (damola.olugbade@tech-u Downloaded: 6/26/2025 6

1G1 Global Scientific Publishing Platfarm P Address: 102

2. Construct Reliability and Validity

Table 7. Construct reliability and validity

Cronbach's Composite reliability Combposite reliability Average variance

alpha (rho_a) (rho_c) extracted (AVE)
BI 0.929 0.93 0.949 0.824
EE 0.907 0.907 0.935 0.782
FC 0.927 0.928 0.948 0.821
PE 0.93 0.932 0.95 0.828
PR 0.923 0.923 0.945 0.812
SI 0.925 0.925 0.947 0.817

Interpretation

This shows the results of a reliability and validity analysis for the constructs in
the model.

Reliability: The Cronbach's Alpha values (ranging from 0.907 to 0.93) indi-
cate high internal consistency reliability for all constructs. This means that the
items within each construct measure the same underlying concept consistently.
Validity: The composite reliability (rho_a) and average variance extracted
(AVE) values are also high for all constructs, suggesting good convergent
validity. This means that the items within each construct measure the same
underlying concept, and the construct is distinct from other constructs.

Overall, these results suggest that the measurement model is reliable and valid,
providing strong support for the use of these constructs in further analysis.
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1. Outer Loadings Matrix

Table 8. Outer loadings matrix

Downloaded: 6/26/2025 6:39:08 AM

F Address

BI

EE

FC

PE

PR

SI

(BI1)

0.901

(BI12)

0.919

(BI3)

0.922

(BI14)

0.889

(EE1)

0.891

(EE2)

0.894

(EE3)

0.865

(EE4)

0.887

(FC1)

0.901

(FC2)

0.917

(FC3)

0.905

(FC4)

0.902

(PE1)

0.929

(PE2)

0.906

(PE3)

0.884

(PE4)

0.92

(PR1)

0.909

(PR2)

0.905

(PR3)

0.894

(PR4)

0.895

(SI1)

0.905

(SI2)

0.908

(SI3)

0.886

(SI4)

0.916

Interpretation

The Outer Loadings Matrix provides information about the relationship between
individual items and their respective constructs in the UTAUT model. Each cell
in the matrix represents the standardized regression weight or factor loading of an
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item on its corresponding construct. Higher values indicate a stronger relationship
between the item and the construct.

Likewise, the value 0.901 in the first row and first column indicates that the first
item (B11) of the Behavioral Intent (BI) construct has a strong positive relationship
with the overall BI construct. This suggests that these items are good measures of
the underlying construct. However, some items have slightly lower loadings, which
might indicate potential issues with their measurement or the overall model fit, for
example EE3 (Effort Expectancy).

Overall, the outer loadings matrix indicates that the measurement model has
good convergent validity, as most of the items have strong loadings on their respec-
tive constructs. However, items with low loadings may require further attention to
improve the measurement model.

4. Structural Model

Figure 2. Structural model
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Interpretation

The Structural model depicts the hypothesized relationships between the constructs
in the UTAUT model. The path coefficients represent the strength and direction of
these relationships.

The significant path coefficients indicate that Performance Expectancy (PE),
Effort Expectancy (EE), and Facilitating Conditions (FC) positively impact
Behavioral Intent (BI).

e  Performance Expectancy (PE): As individuals perceive greater benefits
and usefulness of Al tools, they are more likely to adopt them.

o Effort Expectancy (EE): Individuals who perceive Al tools as easy to use
and learn are more likely to adopt them.

e  Facilitating Conditions (FC): The availability of resources, technical sup-
port, and an organizational culture that supports technology adoption can
significantly influence the adoption of Al tools. This means that as these fac-
tors increase, the intention to adopt Al tools in the recruitment process also
increases.

While Social Influence (SI) and Perceived Risk (PR) play significant roles in
Al tool adoption, but they have a negative impact. Social norms and peer influence
positively influence adoption (SI), while perceived risks associated with Al tools
negatively impact adoption (PR).

The model indicates that Performance Expectancy (PE) has the strongest positive
impacton Behavioral Intent (BI), followed by Effort Expectancy (EE) and Facilitating
Conditions (FC). Overall, the structural model provides valuable insights into the
factors that influence the adoption of Al tools in talent acquisition. By understanding
these relationships, organizations can develop strategies to promote the adoption of
Al tools and maximize their benefits.
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Path Coefficients

Table 9. Path coefficients

Original Sample Standard T statistics (10/ P values Status
sample (O) mean (M) deviation STDEVI)
(STDEYV)

EE - 0.213 0.21 0.081 2.621 0.009 Accepted
> BI

FC- 0.205 0.203 0.086 2.375 0.018 Accepted
> BI

PE - 0.286 0.291 0.135 2.124 0.034 Accepted
> BI

PR - 0.159 0.164 0.093 1.716 0.086 Rejected
> BI

SI-> 0.109 0.105 0.08 1.368 0.171 Rejected
BI
Interpretation

This presents the path coefficients, their significance levels, and the status of the
hypotheses, p-values for the relationships between the independent variables (PE,
EE, SI, FC, PR) and the dependent variable (BI) in the UTAUT model.

The results indicate that Performance Expectancy (PE), Effort Expectancy (EE),
and Facilitating Conditions (FC) have a significant positive impact on Behavioral
Intent (BI) and are statistically significant at the 5% level (p < 0.05). This indicates
that as individuals perceive greater benefits and ease of use of Al tools, and as
organizational support for Al adoption increases, their intention to use Al tools in
recruitment also increases.

On the other hand, Perceived Risk (PR) and Social Influence (SI) did not have
a significant impact on Behavioral Intent (BI) with p-values greater than 0.05. This
suggests that while perceived risks and social norms may play a role, their impact
on Al adoption is less pronounced in this context.

Overall, the results highlight the importance of factors such as ease of use,
supportive organizational environment, and perceived benefits in promoting the
adoption of Al tools in talent acquisition.
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FINDINGS

The research findings provide valuable insights into the factors influencing the
adoption of Al tools in talent acquisition. The results indicate that performance
expectancy, effort expectancy, and facilitating conditions are significant predictors
of Behavioral intent to adopt Al tools. These findings highlight the importance of
organizations in creating a supportive environment, providing adequate training, and
demonstrating the practical benefits of Al tools to encourage their adoption. While
perceived risk and social influence were not found to be significant predictors in
this study, it is important to acknowledge their potential role in shaping individual
attitudes towards Al.

RECOMMENDATIONS

The increasing adoption of Al in talent acquisition has significant societal im-
plications. To ensure the ethical and equitable use of Al, policymakers, industry
leaders, and academic institutions should collaborate to develop guidelines and
standards for Al development and deployment. It is crucial to address potential
biases and discrimination that may arise from Al-powered decision-making. Addi-
tionally, efforts should be made to educate and train individuals on the responsible
use of Al, promoting digital literacy and ethical awareness. By fostering a society
that embraces Al while mitigating its potential risks, we can harness the power of
technology to create a more inclusive and equitable future.

LIMITATIONS

While this study provides valuable insights into the factors influencing Al adop-
tion in talent acquisition, it is important to acknowledge certain limitations. The
study was conducted in a specific geographical context, and the findings may not
be fully generalizable to other regions or industries. Future research could explore
the longitudinal impact of Al adoption on organizational performance and employ-
ee satisfaction. Additionally, the study relied on self-reported data, which may be
subject to social desirability bias. Future research could address these limitations
by expanding the sample size, incorporating multiple data sources, and employing
longitudinal research designs.
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CONCLUSION OF THE STUDY

This study delved into the factors influencing the adoption of Al tools in talent
acquisition. By employing the UTAUT model, the research identified key determi-
nants such as Performance Expectancy, Effort Expectancy, Facilitating Conditions,
Perceived Risk, and Social Influence. The findings provide valuable insights for
organizations to effectively implement Al-driven recruitment strategies and optimize
their talent acquisition processes.
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