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Abstract: This study examines how recent research explores the impact of generative 
artificial intelligence on higher education, focusing on its role in decision-making under 
uncertainty and ethical challenges. A bibliometric analysis was conducted on 641 publications 
indexed in Scopus (2023–2024) to classify research trends, identify prolific authors, leading 
institutions, and the most relevant academic sources. The findings indicate a sharp rise in research 
activity during 2024, with most studies (75%) addressing artificial intelligence-based decision-
making in e-learning. Geographically, China leads scientific production, followed by the United 
States and India. The analysis reveals that most studies highlight the potential of generative 
artificial intelligence to optimize administrative processes and enhance personalized learning, 
while also identifying critical concerns, including ethical risks, data privacy issues, and disparities 
in access to artificial intelligence-driven tools. Additionally, a substantial portion of research on 
ethical challenges emphasises the necessity of institutional policies to mitigate risks related to 
academic integrity and algorithmic biases. Despite the rapid expansion of research in this area, 
significant gaps remain, particularly in regulatory frameworks and teacher training programs for 
generative artificial intelligence adoption. This study underscores the necessity of well-defined 
ethical guidelines, tailored professional development for educators, and equitable infrastructure 
investment. By systematically mapping trends and research gaps, this study provides a foundation 
for ethical governance and AI-enhanced educational decision-making. Future research should 
refine regulatory frameworks, promote equitable AI adoption, and assess generative artificial 
intelligence's long-term cognitive and social impacts in learning environments. 

Keywords: AI governance frameworks, bibliometric analysis, collaborative learning 
technologies, educational decision-making tools, ethical dimensions of generative AI, 
personalised e-learning innovations. 

 

Introduction 

Generative Artificial Intelligence (GenAI) is reshaping higher education, offering 
unprecedented opportunities while raising complex ethical dilemmas. Its rapid evolution, 
accelerated by the launch of OpenAI’s ChatGPT in November 2022 and the emergence of 
advanced language models from various technology firms, has significantly transformed 
education and other domains. 

This technological shift has introduced a dual reality in academic routines. On the one hand, 
these technologies are readily available, offering immense potential to streamline administrative 
tasks, personalize learning experiences, and enhance engagement in digital education (Alqahtani 
& Wafula, 2025). On the other hand, their rapid and widespread adoption has sparked intense 
debates on academic integrity, data privacy, and the ethical implications of AI-driven decision-
making in higher education.  
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Thus, the ongoing scholarly discourse on GenAI’s impact reflects this dual nature. For 
instance, Gruenhagen et al. (2024) examine how students increasingly turn to GenAI tools to assist 
with coursework, prompting institutions to reconsider traditional evaluation methods. Sevnarayan 
and Potter (2024) emphasise that while GenAI fosters student-centred learning in online 
education, it raises concerns about authenticity and knowledge retention. Similarly, Murdan and 
Halkhoree (2024) discuss the tension between AI-driven efficiency and the deepening digital 
divide. Ethical concerns have also gained traction in academic discourse, with researchers such 
as Gallent-Torres et al. (2023) and Nartey (2024) calling for urgent regulatory frameworks to 
ensure responsible AI implementation. 

Despite the growing body of literature on GenAI in education, significant gaps remain in 
understanding its dual impact, both as a decision-making aid under conditions of uncertainty and 
as a source of ethical and regulatory challenges. After more than two years of integrating GenAI 
into educational practices, research has primarily examined these aspects in isolation, rather than 
as interconnected factors shaping its adoption in higher education. To address this gap, the 
present study conducts a bibliometric review of Scopus-indexed research, a method well-suited 
for identifying trends, tracing the evolution of academic discourse, and highlighting 
underexplored areas. By systematically mapping these developments, this study informs ongoing 
debates on GenAI governance in education. It provides a foundation for future interdisciplinary 
research on ethical frameworks and decision-making in AI-enhanced learning environments. 

Research Problem 

The rapid adoption of GenAI in higher education presents a dual challenge: while it 
enhances decision-making in e-learning and streamlines academic processes, it also raises ethical 
concerns related to data privacy, misinformation, and academic integrity. As outlined in the 
Introduction, the launch of advanced language models prompted diverse institutional responses, 
ranging from outright bans to structured integration, reflecting the uncertainty surrounding their 
long-term implications. 

Despite increasing research efforts, studies often examine GenAI’s benefits and risks in 
isolation, failing to address their interconnected impact on institutional policies and pedagogical 
frameworks. UNESCO’s Guidance for Generative AI in Education and Research (Holmes & Miao, 
2023) underscores the need for ethical governance, yet concrete strategies for responsible AI 
adoption remain underdeveloped.  

Research Focus 

Multiple studies, such as those by Al Husaeni et al. (2024), Nee et al. (2023), and Okonkwo 
& Ade-Ibijola (2021), suggest that between 2016 and 2023, there has been a significant increase 
in research on the use of chatbots in education, particularly in higher education. This growth is 
closely linked to advancements in GenAI, as modern chatbots rely on language models to 
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generate human-like responses, making them a key example of AI-driven tools in education. 
These studies highlight that chatbots can enhance learning and provide multiple benefits, as 
"chatbots can improve skills and motivate students by supporting learning and teaching activities" 
(Nee et al., 2023, p. 517). However, significant challenges associated with their implementation 
have also been identified, as "chatbot technology in education faces some significant challenges, 
including ethical, insufficient evaluation, user attitude, programming, and data integration issues" 
(Okonkwo & Ade-Ibijola, 2021, p. 7). Additionally, it has been noted that "interactions with 
chatbots can lose important human aspects, such as empathy and appreciation of the social 
context" (Al Husaeni et al., 2024, p. 11). 

While many studies focus on specific GenAI applications in education, a notable deficit in 
research connects AI-driven decision-making with the ethical dilemmas it raises. This study seeks 
to bridge that gap by analysing GenAI’s dual role in higher education—both as a tool for 
optimizing learning and decision-making under uncertainty and as a source of ethical and 
regulatory challenges.  

Research Aim and Research Questions 

The primary question guiding this study is: What patterns and trends can be identified in 
recent bibliometric data on using GenAI in higher education, based on publications indexed in 
Scopus? 

This study aims to analyse how the research community approaches the dual impact of 
GenAI in e-learning within higher education, focusing on bibliometric trends and key topics such 
as decision-making under uncertainty, ethical challenges, and emerging technologies. This 
research seeks to uncover the structure, dynamics, and gaps in the literature on using GenAI 
through bibliometric analysis. 

Literature Review 

The emergence of GenAI is transforming how students and educators interact with 
technology (Batista et al., 2024). From advanced chatbots like ChatGPT to predictive analytics 
systems, these tools are no longer experimental; they are now integral to e-learning, enabling 
personalised learning, automating tasks, and expanding access to information (Bhullar et al., 
2024; Liu et al., 2024; Zhou et al., 2024). More significantly, they influence decision-making 
processes in education, helping institutions refine teaching strategies and optimize administrative 
functions. 

The theoretical foundation for these advancements can be traced to Herbert A. Simon’s 
(1955) concept of “bounded rationality”, which suggests that individuals make decisions with 
limited cognitive resources, often relying on heuristics. This principle is particularly relevant in e-
learning, where GenAI must process incomplete or uncertain data to create personalised learning 
pathways (Kazanidis & Pellas, 2024). Similarly, has influenced AI-driven decision-making models, 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 
 

 
 

	
70 

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 
International License. 
 

demonstrating how simple but effective rules can enhance learning without compromising 
accuracy (Adjekum et al., 2024; Lin et al., 2024). While these theories provide a valuable 
framework for understanding GenAI’s role in decision-making, there is still limited discussion on 
how AI-driven heuristics shape students' cognitive development, specifically, whether they foster 
deeper critical thinking or promote overly simplified learning approaches. The literature lacks a 
comprehensive framework to assess the trade-offs between AI-driven efficiency and the depth of 
knowledge acquisition, an issue this study aims to highlight. 

Beyond automation, GenAI is increasingly acting as a decision-making partner, allowing 
educators and institutions to develop adaptive learning environments. However, its integration 
into education has been inconsistent, with institutions adopting varying strategies. Some 
universities have incorporated GenAI as a fundamental component of digital learning, while 
others remain cautious due to concerns over algorithmic transparency, data security, and ethical 
risks (Bikanga Ada, 2024; Spennemann et al., 2024). 

These critical aspects are often overshadowed by the rapid adoption of GenAI technologies, 
leaving underrepresentation in research related to their regulation and ethical use (Alqahtani & 
Wafula, 2025). In this context, we examine how GenAI shapes educational practices across four 
key dimensions, detailed in the following subsections. 

Generative Artificial Intelligence Transforming Education 

GenAI technologies have enabled significant advancements in learning personalisation and 
student interaction with educational content. These tools generate texts, summaries, and 
automated assessments and facilitate the design of personalised learning pathways based on 
individual student needs (Liu et al., 2024; Peláez-Sánchez et al., 2024). For instance, tools like 
GepetoAI have demonstrated their ability to analyse educational data and provide tailored 
recommendations, enhancing student performance and satisfaction in online courses (Becerra et 
al., 2024). 

Furthermore, studies such as those by Hamerman et al. (2025) highlight that positive 
perceptions of these technologies are linked to their ability to enhance collaborative learning and 
improve access to resources. Despite these advantages, existing literature primarily focuses on 
technological capabilities rather than evaluating their long-term impact on student engagement 
and independent learning skills. While GenAI offers students immediate access to structured 
information, whether such reliance enhances deep learning or fosters superficial knowledge 
retention is unclear. Does AI-driven personalisation adapt to students' cognitive needs, or does it 
oversimplify learning by minimising the effort required to engage with complex concepts? 

Concerns persist regarding over-reliance on these technologies and the potential 
weakening of critical skills, such as analytical thinking and creativity (Shahzad et al., 2024). The 
literature underscores the importance of developing digital competencies to ensure a 
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responsible and effective use of GenAI in educational settings (Asamoah et al., 2024; Chee et al., 
2024). No clear framework exists to distinguish between meaningful AI-assisted learning and 
mere automation.  

Decision-Making Tools in E-Learning 

Integrating GenAI tools in decision-making processes within e-learning has facilitated the 
optimisation of complex tasks such as assessment, student progress tracking, and forecasting 
future needs (Ghosh et al., 2024). For instance, systems like Q-Module-Bot, specifically designed 
to answer student queries, have proven effective in personalising the educational experience and 
reducing teachers' administrative workload (Allen et al., 2024). 

From a theoretical perspective, Simon’s (1983) research on organisational structuring and 
decision-making gains renewed relevance with the design of these tools, which aim to provide 
data-driven recommendations based on large-scale data analysis (Suryanarayana et al., 2024). 
This approach has been widely supported by recent studies emphasising the value of predictive 
models and machine-learning-based recommendations in improving academic outcomes (Khlaif 
et al., 2024; Romero-Rodríguez et al., 2023; Strzelecki et al., 2024). Despite these advantages, 
little is known about how these tools balance efficiency with human teaching intuition. These tools 
optimise workflows but rely on historical data, which may reinforce biases instead of encouraging 
new teaching methods. It is also unclear how much educators trust and follow AI-driven 
recommendations. Do these tools support decision-making, or do they risk limiting human 
agency in education? We can only observe gaps in the literature regarding how these 
technologies can be effectively and ethically integrated into educational environments (Qadhi et 
al., 2024). Without established guidelines, institutions risk inconsistent AI adoption, leading to 
unequal learning experiences and unresolved ethical concerns (Camacho-Zuñiga et al., 2024; 
Nartey, 2024). 

Ethical Challenges in Higher Education 

The controversy surrounding the responsible use of GenAI in education has become an 
urgent and widely debated topic. While institutions have begun implementing policies to address 
AI-assisted plagiarism, data privacy risks, and algorithmic biases (Arowosegbe et al., 2024; Kumar 
et al., 2024; Roe et al., 2024), these measures remain inconsistent across universities. So far, the 
ethical debate has primarily centered on academic misconduct, often overlooking broader 
concerns, such as the long-term impact of AI on students' cognitive autonomy and critical thinking 
skills (Chan, 2024; Rasu et al., 2023). The absence of unified ethical frameworks means that 
universities often react to AI-related issues rather than proactively shaping responsible AI policies. 
Clear regulatory standards are essential to prevent fragmented AI adoption, which could 
otherwise deepen inequalities in educational access and compromise fairness in student 
assessment (Bhullar et al., 2024; Chaka, 2023; Holdcroft, 2024). 
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Emerging Technologies in Digital Learning 

The advancement of cutting-edge technologies has profoundly transformed the landscape 
of e-learning. Digital twin systems and intelligent chatbots are revolutionising teaching models, 
enabling more immersive and personalised learning experiences (Ilieva et al., 2023; Soto et al., 
2024). These technologies not only foster adaptability and learning efficiency but also redefine 
the role of educators as facilitators of collaborative and dynamic learning environments (Wang et 
al., 2024). However, their adoption remains uneven, with institutions facing problems such as 
faculty resistance, inadequate training, and accessibility barriers (Adjekum et al., 2024). To fully 
harness their potential, future research must move beyond implementation and examine the 
pedagogical implications of integrating these technologies into diverse learning contexts, 
ensuring that they enhance academic performance and independent thinking (Katsamakas et al., 
2024). 

Materials and Methods 

This study employs Scopus as the primary database for gathering detailed bibliographic 
data. The analysis covers 2023 and 2024, as the launch of ChatGPT in November 2022 marked a 
turning point in using GenAI tools in education. This event also accelerated the development of 
new language models as a competitive response, reflecting a profound transformation in e-
learning dynamics. 

To conduct the bibliometric analysis, carefully selected key terms were used to capture 
relevant and specific research within the field of GenAI in e-learning. These terms, detailed in 
Table 1, were chosen to ensure both precision and broad coverage in search queries, enabling 
the identification of relevant studies. The initial keyword set was derived from a preliminary 
literature review, incorporating core terms related to GenAI, decision-making, and ethical 
challenges in higher education. These terms were refined through validation and iterative testing 
within Scopus to assess relevance, recall, and precision. To further enhance search accuracy, the 
selected keywords included compound terms such as "AI-powered" and "AI-driven", which are 
widely used in scientific literature, strengthening the precision of retrieved results. Additionally, 
the selection emphasised the connection between GenAI and its ethical, pedagogical, and 
academic implications in higher education, ensuring a comprehensive and up-to-date dataset for 
analysis. As shown in Table 1, Boolean operators (AND, OR) were also applied to construct search 
queries, ensuring that retrieved publications were contextually relevant. The final search queries 
included multi-level combinations of key terms, ensuring that the bibliometric analysis captured 
the full spectrum of research related to AI in decision-making and ethics, while filtering out 
irrelevant GenAI publications outside the educational context. 
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Table 1 

Classification of Keywords for Bibliometric Analysis 

Category  Key terms  

Generative Artificial 
Intelligence 

"Generative AI in Higher Education and Ethical Implications" OR 
"Generative AI and Academic Integrity" 

Decision-Making Tools in E-
Learning  

"AI-Driven Tools" OR "AI-Powered Tools" OR "Artificial Intelligence" 
AND "Decision-Making" OR "E-Learning" AND "Higher Education" OR 
"University" OR "Tertiary Education" 

Ethical Challenges in Higher 
Education 

"Ethical Challenges" AND "AI Learning" OR "Plagiarism" AND 
"Generative AI" AND "Higher Education" OR "University" 

Emerging Technologies in 
Digital Learning 

"Generative AI" AND "Student Learning" OR "E-Learning" AND "Higher 
Education" 

Source: Author’s development. 

The bibliometric analysis was structured into several carefully planned stages to ensure a 
rigorous and systematic approach. These stages included identifying relevant publications, 
classifying documents by type, and analyzing research productivity, which allowed for identifying 
the most influential authors in the field. Additionally, an examination of high-impact academic 
journals was conducted, alongside a geographical analysis that highlighted the leading countries 
and educational institutions contributing to the scientific literature. Table 2 presents a detailed 
summary of these key stages, providing a comprehensive overview of the methodological 
framework applied in this bibliometric study. This methodological approach, which integrates 
both quantitative and content analysis, facilitates a holistic understanding of the dual role of 
GenAI in e-learning. 

Table 2 

Stages of the Bibliometric Analysis 

Stage of Analysis Description 

Identification of Publications 
The search was conducted in Scopus using refined keywords within the 
"Article Title, Abstract, and Keywords" fields (inclusion/exclusion criteria 
were incorporated). 

Geographical Analysis Examination of countries contributing to scientific production in the field. 

Leading Institution   
Identification of the institutions with the highest productivity in terms of 
research publications. 
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Author Productivity Analysis Determination of the most prolific authors in the field of study. 

Journals and Conference 
Proceedings 

Determination of journals or conferences with the highest number of 
relevant publications. 

Document Classification 
Categorizing documents by type, including research articles, reviews, 
and conference papers, for systematic analysis. 

Source: Author’s development. 

Sample and Participants 

The study sample comprised documents from the Scopus database, selected according to 
predefined inclusion criteria. The analysis was restricted to publications from 2023 to 2024, 
ensuring the relevance of the collected materials. Six hundred forty-one documents aligned with 
the study’s focus on GenAI in higher education were identified and analysed. 

Instruments and Procedures 

Scopus was selected as the primary database for this bibliometric study due to its high 
academic standards and indexing of peer-reviewed literature. In the bibliometric analysis, filters 
were applied to refine the search results, including publication years, document type (articles, 
reviews, conference papers), subject areas (Social Sciences, Computer Science), and language 
(English and Spanish). A structured approach was used to develop and refine the search strategy, 
ensuring a balance between sensitivity (capturing all relevant studies) and specificity (eliminating 
irrelevant ones). 

To ensure methodological rigour, a multi-level filtering process was applied. The aim was to 
obtain only relevant results containing high-quality academic contributions. The focus was solely 
on peer-reviewed articles, review studies, and conference papers published between 2023 and 
2024 (the reason for selecting this timeframe is explained in the previous sections of this study). 
The filtering process was restricted to publications explicitly focused on GenAI in higher 
education. Studies dealing exclusively with the technical development of AI models without an 
educational or ethical context were excluded, as were studies on AI applications outside 
education, such as in business or finance. Opinion articles without empirical validation were also 
manually removed. 

The filtering process was conducted systematically. Automated filtering was performed first, 
and search queries were repeated across different sessions to verify the consistency of results. 
Duplicates and irrelevant results that did not meet the predefined search parameters were 
removed. Two independent reviewers screened titles and abstracts to ensure alignment with the 
study’s objectives. Differences in the screening process between the two reviewers were resolved 
through discussion and final adjudication by a third reviewer. A full-text review was also applied 
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to borderline cases to ensure methodological consistency. This multi-level approach ensured that 
the final bibliometric dataset included only methodologically sound and highly relevant 
publications. 

Data Analysis 

Once the documents were selected, a qualitative analysis focused on thematic patterns 
derived from keywords, titles, and abstracts. Additionally, a descriptive frequency analysis of the 
sample and its classification groups was carried out, indicating the total number of publications, 
distribution by year, document type, and geographical location and identifying the most 
productive authors and influential journals. 

Results 

The bibliometric analysis provided a comprehensive overview of scientific production 
related to the dual role of GenAI in e-learning, focusing on its support for decision-making under 
uncertainty and the ethical challenges in higher education. The most relevant findings are 
presented below, structured according to six key analytical categories: Publications, 
Geographical Distribution, Leading Institutions, Prolific Authors, Influential Journals and 
Conference Proceedings, and Document Classification. 

1. Publications 

The analysis identified 641 publications indexed in Scopus between 2023 and 2024. As 
shown in Table 3, the distribution of publications was organized according to keyword categories. 
The most predominant category was Decision-Making Tools in E-Learning, with 482 publications 
(75%), reflecting the high academic interest in AI-based decision support systems. The Generative 
Artificial Intelligence category accounted for 58 publications (9%), while Ethical Challenges in 
Higher Education and Emerging Technologies in Digital Learning recorded 54 (8%) and 47 (7%) 
publications, respectively.  

The intense focus on Decision-Making Tools in the E-Learning category in GenAI research 
reflects their practical benefits in automating assessments, tracking student progress, and 
improving institutional efficiency. Their appeal lies in measurable outcomes, making them a 
priority for academia. While these tools reduce educators' workload and provide real-time 
insights into student performance, their dominance raises concerns. Do they enhance learning or 
prioritise efficiency at the expense of human judgment? Their reliance on historical data may also 
reinforce biases, making them less adaptable to diverse learning environments. 
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Table 3 

Distribution of Research Publications Across Key Categories (2023–2024) 

Keyword Category Number of Publications 

Generative Artificial Intelligence 58 

Decision-Making Tools in E-Learning  482 

Ethical Challenges in Higher Education 54 

Emerging Technologies in Digital 
Learning 

47 

Note. The keyword Categories is derived from Table 1, where the specific keywords used for each category 
are detailed. 

Source: Author’s development. 

2. Geographical Distribution 

Previous studies, such as Nee et al. (2023), highlight that the United States leads chatbot 
education research. However, the geographical analysis in this study identifies China as the top 
contributor to GenAI research in education. China accounts for 90 publications in the Decision-
Making Tools in E-Learning category and 11 additional publications across other research 
categories. 

Following China, the United States (61 publications) and India (57 publications) are the next 
major contributors, reflecting their substantial investment in AI for education. European nations, 
however, are underrepresented in the dataset, with Spain (30), the UK (17), and other European 
countries contributing fewer studies. Europe lags, likely due to stricter AI regulations, slower 
adoption rates, and fragmented research efforts. This imbalance indicates that AI policy and 
funding strategies significantly influence research output and the speed of implementation in 
higher education.  

While Mexico and Saudi Arabia also show notable research activity, the overall dominance 
of China, the US, and India suggests that policy support, technological infrastructure, and 
research funding play a crucial role in shaping GenAI research output. 
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Figure 1 

Geographical Distribution of Publications in the Decision-Making Tools in the E-Learning 
Category 

 

Source: Scopus (2025) https://www.scopus.com/term/analyzer.uri 

3. Leading Institutions 

The study identifies Tecnológico de Monterrey and the University of South Africa as the most 
prolific institutions, with multiple publications on GenAI in education. Other prominent 
contributors include Beijing Normal University, The Open University, and Charles Sturt University, 
reflecting this research field's interdisciplinary and international nature. 

Figure 2 visually compares publication volume by institutional affiliation, highlighting the 
institutions with the most significant impact on research into GenAI. 

Figure 2  

Institutional Contributions Across Four Key Research Categories 
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Source: Scopus (2025) https://www.scopus.com/term/analyzer.uri 

 
4. Most Prolific Authors 

The bibliometric analysis reveals that authorship in GenAI research in education is highly 
distributed, with only a small number of authors contributing more than one or two publications. 
When consolidating data across the four analysed categories, it becomes evident that some 
researchers have published a maximum of three articles within the period. Unlike other fields 
where a few prolific scholars drive research agendas, GenAI in education appears to evolve 
through a scattered network of contributors. This fragmented authorship suggests that the field 
lacks a clear research leadership, which could slow the development of standardised 
methodologies and theoretical frameworks. Without concentrated contributions from leading 
experts, research on GenAI in education may continue to be exploratory rather than structured, 
with limited cross-institutional collaboration. 

Figure 3 presents a sample from the Decision-Making Tools in E-Learning category, 
highlighting the authors who have published up to three articles during this period. 

Figure 3 

Most Prolific Authors on Decision-Making Tools in the E-Learning Category 

 

Source: Scopus (2025) https://www.scopus.com/term/analyzer.uri 
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5. Influential Journals and Conference Proceedings 

Research on GenAI in higher education is concentrated in diverse academic sources, with a 
strong presence in conferences and technical journals that serve as key dissemination forums. As 
shown in Table 4, the leading publication venues in this field are Lecture Notes in Networks and 
Systems (33 publications) and the ACM International Conference Proceeding Series (20 
publications), underscoring their fundamental role in disseminating knowledge on GenAI in 
education. 

CEUR Workshop Proceedings and Lecture Notes in Computer Science have been pivotal 
platforms, further solidifying their relevance in documenting advancements in GenAI applications 
within educational settings. The IEEE Global Engineering Education Conference (Educon) also 
stands out as a high-impact event in discussions on GenAI integration in learning environments, 
suggesting that these technologies are being widely debated at international conferences. 

Regarding indexed journal dissemination, sources such as Communications in Computer 
and Information Science and Applied Mathematics and Nonlinear Sciences have played a crucial 
role in GenAI's theoretical and applied exploration in digital education and technological 
innovation research. 

Table 4 

Key Journals and Conference Proceedings Across Four Research Categories 

Source Number of Publications 

Lecture Notes in Networks and Systems 33 

ACM International Conference Proceeding 
Series 

20 

CEUR Workshop Proceedings 13 

Lecture Notes in Computer Science 
Including Subseries 

12 

IEEE Global Engineering Education 
Conference (Educon) 

11 

Communications in Computer and 
Information Science 

10 

Applied Mathematics and Nonlinear 
Sciences 

9 
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Computers and Education Artificial 
Intelligence 

8 

IEEE Access 8 

International Conference on Computer-
Supported Education (CSEDU) 
Proceedings 

7 

Sustainability (Switzerland) (Journal) 7 

Applied Sciences (Switzerland) 6 

Electronic Journal of e-Learning 5 

Note. The table includes only the most influential publication sources in GenAI in higher education, with at 
least five publications from the analyzed period. 

Source: Author’s development based on Scopus (2025) https://www.scopus.com/term/analyzer.uri 

6. Document Classification 

The analysis reveals that research on GenAI in higher education is primarily disseminated 
through journal articles and conference papers, with a smaller proportion of review papers and 
book chapters. Significant variations exist in the distribution of these document types depending 
on the research category. 

In the Generative Artificial Intelligence category, journal articles account for 84.5% of 
publications, establishing themselves as the primary dissemination channel. These are followed 
by review papers (8.6%) and conference papers (6.9%). 

The trend for the Decision-Making Tools in the E-Learning category differs: conference 
papers constitute 51.7% of the total, surpassing journal articles (45.2%), while review papers 
account for only 3.1%. 

In the Ethical Challenges in Higher Education category, journal articles dominate with 81.5%, 
followed by conference papers (14.8%), whereas review papers and book chapters each hold a 
marginal representation of 3.7%. 

Finally, journal articles comprise 59.6% of the publications in the Emerging Technologies in 
Digital Learning category, with a substantial share of conference papers (38.3%), while review 
papers make up only 2.1%. 

Figure 4 summarizes the distribution of document types across the four analysed categories, 
providing a clear overview of how scientific production on GenAI was disseminated during 2023–
2024.  
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Figure 4 

Distribution of Document Types Across Four Research Categories 

 

Source: Author’s development based on Scopus (2025) https://www.scopus.com/term/analyzer.uri 

To highlight unexpected findings, the dominance of conference papers in the Decision-
Making Tools category suggests that research in these areas is still in a developmental stage, 
where findings are often presented in conference settings before being formalized into journal 
articles. Additionally, the relatively low proportion of review papers across all categories (ranging 
from 2.1% to 8.6%) indicates a lack of consolidated meta-analyses and systematic reviews, 
suggesting that GenAI in education is still an evolving and fragmented research area. This finding 
highlights the need for more comprehensive literature syntheses to build a cohesive knowledge 
base and guide future research directions. 

Discussion 

The temporal analysis reveals a notable surge in GenAI research in e-learning, with 
publications increasing from 233 in 2023 to 408 in 2024. This sharp rise underscores its growing 
prominence as a key research area in higher education. A significant factor behind this expansion 
is the release of ChatGPT in November 2022, which has significantly influenced scholarly 
discourse across multiple disciplines. Keyword analysis supports this trend, with 168 articles 
explicitly referencing ChatGPT, reflecting its profound impact on education. However, while 
enthusiasm for GenAI is evident, its long-term educational implications remain underexplored, 
requiring further empirical investigation. 

The geographical distribution of research highlights significant disparities in AI adoption 
across educational systems. While China and the United States dominate publication output, 
European contributions are comparatively lower, suggesting regional policy and funding 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.scopus.com/term/analyzer.uri


 
 

 
 

	
82 

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 
International License. 
 

differences. The lack of leading scholars producing multiple high-impact studies suggests that 
GenAI research in education remains fragmented, with no unified theoretical or methodological 
direction. 

The nature of academic dissemination further reinforces this developmental stage. 
Conference proceedings suggest that much of the research remains exploratory, with scholars 
actively debating best practices rather than establishing standardised frameworks. The 
fragmentation of GenAI research across multiple publication venues presents a challenge in 
consolidating knowledge. It also signals an opportunity to expand its presence in high-impact 
journals, fostering more structured discourse. Research dissemination patterns also vary across 
GenAI’s thematic categories. Decision-Making Tools in E-Learning and Emerging Technologies in 
Digital Learning remain heavily conference-driven, reflecting their evolving nature and rapid 
technological shifts. Conversely, Ethical Challenges in Higher Education appear more established, 
with research concentrated in peer-reviewed journals rather than conference papers, suggesting 
greater conceptual stability in discussions of AI ethics compared to its practical applications. 

This study set out to analyse the dual impact of GenAI in higher education, both as a 
decision-making aid under uncertainty and a source of ethical and regulatory challenges. The 
results confirm this duality, as most research (75%) prioritises AI-driven decision-making, 
highlighting its role in optimizing educational efficiency. However, significant challenges remain, 
particularly in ethics, accessibility, and regulatory inconsistencies, limiting GenAI’s practical 
implementation in education. Risks associated with data privacy, algorithmic biases, and AI 
misuse in assessments remain unresolved (Roe et al., 2024; Arowosegbe et al., 2024). 
Additionally, accessibility barriers hinder equitable adoption, as Bhullar et al. (2024) highlighted, 
emphasising the urgent need for inclusive policy frameworks. 

Among the four primary research categories, Decision-Making Tools in E-Learning stands 
out with 482 publications, reflecting strong global interest in leveraging GenAI for data-driven 
decision-making. These tools, informed by Simon’s (1983) “bounded rationality” theory, enhance 
institutional decision-making and predictive analytics, optimizing academic performance tracking 
and administrative efficiency. Meanwhile, Emerging AI-Driven Technologies, such as digital twins 
and intelligent chatbots, are reshaping conventional teaching models by fostering immersive and 
interactive learning environments (Ilieva et al., 2023; Wang et al., 2024). However, the persistent 
challenges discussed throughout this article hinder widespread adoption.  

Conclusions and Implications 

The findings on GenAI’s dual role in higher education confirm that while GenAI enhances 
personalised learning, institutional decision-making, and efficiency, its unresolved ethical 
concerns, accessibility barriers, and risks of over-reliance must be addressed to secure 
responsible adoption. This study contributes to the ongoing discourse on GenAI integration in 
education by providing empirical evidence on GenAI's impact. It underscores the urgent need 
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for a balanced approach that leverages GenAI’s benefits while implementing ethical safeguards, 
robust governance models, and equitable access strategies. Without these elements, GenAI’s 
potential could be overshadowed by systemic inequities and governance gaps. 

Institutions should prioritise clear regulatory guidelines and comprehensive faculty training 
to ensure responsible GenAI adoption. Additionally, strategic investments in digital infrastructure 
are essential to bridge access disparities, ensuring that GenAI’s benefits reach diverse student 
populations. Future research should continue examining the long-term implications of GenAI, 
focusing on optimizing its use and anticipating and mitigating its risks, paving the way for its 
ethical and inclusive integration in higher education. 

Limitations of the study 

While this study provides valuable insights, the bibliometric methodology presents inherent 
limitations. First, relying exclusively on Scopus-indexed publications may exclude relevant 
research from other databases, potentially narrowing the scope of analysis. Also, by focusing on 
publications from 2023 and 2024, this study captures recent trends but may overlook 
foundational research or ongoing developments that have yet to be published. Additionally, 
bibliometric studies focus on publication trends rather than evaluating the real-world 
effectiveness of AI-driven educational tools.  

Suggestions for Future Research  

There should be a focus on how GenAI influences learning, cognitive development, and 
educational equity over time. Understanding the effectiveness of ethical frameworks and teacher 
training programs will ensure responsible GenAI adoption. Developing inclusive, bias-free GenAI 
systems and studying regional differences in AI integration can help address existing disparities. 
Stronger collaboration between educators, ethicists, and AI specialists will be essential to shaping 
sustainable policies. 
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