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This bibliometric study examined articles on artificial intelligence (AI) 

in education from 2010 to 2025, using data from Scopus and Web of 

Science. The results indicate a sharp rise in AI-related educational 

research, particularly in 2024. In the Scopus database, the term 

"artificial intelligence" emerged as the most prevalent keyword, 

appearing 44 times. It was followed by "higher education" and 

"ChatGPT." In contrast, the Web of Science database exhibited a 

different trend, with "ChatGPT" and "artificial intelligence" appearing 

equally at four instances each. Additionally, it highlighted emerging 

terms such as "LLM" and "GPT-4." The United States demonstrated a 

leading position in terms of publication output in both datasets, with 

countries such as China, Spain, the UK, and Türkiye following closely 

behind, exhibiting only minor variations in document counts. Notable 

authors in this field include Chai Ching Sing and Mishra, with the 

latter contributing 13 publications. These findings reflect the 

expanding role of AI in transforming educational practices and 

emphasise the growing interest in this field. 
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 INTRODUCTION  

In recent years, significant advancements in technology have paved the way for the 

development of systems that exhibit functional similarities to human intelligence. These 

developments include enhanced information processing capabilities and substantial 

progress in big data analytics. In this context, artificial intelligence (AI) has emerged as a 

multidisciplinary research field that aims to enable machines and software to perform 

human-like cognitive skills such as thinking, learning, decision-making, and problem-

solving. The field of AI encompasses not only the development of algorithms but also the 

continuous learning and self-renewal of these systems through data they acquire from their 

environments (Benko & Lányi, 2009; Crevier, 1993). 

Artificial Intelligence is regarded as a strategic instrument that has evolved in parallel 

with information technologies. It facilitates innovative applications in numerous fields, 

including education, healthcare, engineering, economics, and public administration. In this 

regard, AI is not merely a technical innovation; it has become a pivotal component of a 

comprehensive transformation process that profoundly impacts how individuals, 

institutions, and societies access information, reshapes decision-making processes, and 

sparks new research debates (Haenlein & Kaplan, 2019). 

In today’s rapidly digitalising world, artificial intelligence (AI) has emerged as a 

significant phenomenon in education, with the potential to reshape learning and teaching 

practices on a global scale. AI-driven applications are now widely used to personalise 

instruction, reduce teachers’ administrative workload, monitor student performance, and 

enhance feedback mechanisms. When integrated with big data analytics, these systems can 

effectively analyse learners’ needs and progress, enabling more targeted and efficient 

teaching strategies (Chen et al., 2020; Ng et al., 2024). Beyond offering technological 

convenience, AI has contributed to the restructuring of instructional design, the expansion 

of learner-centred approaches, and the promotion of equity in education. Accelerated 

feedback systems have further enabled educators to follow students’ development in a 

systematic and data-informed manner, thereby making the learning process more adaptive 

and dynamic (Chan, 2023; Chang et al., 2023).  

Recent studies in the field of AI in education have focused on the potential of 

intelligent systems to support and optimise pedagogical processes. Researchers have 

investigated how AI algorithms can interpret learning data, predict academic performance, 

and guide educators in designing more effective and individualised learning experiences. 

The integration of AI into learning analytics and assessment platforms allows for continuous 

progress monitoring and data-driven decision-making, making educational practices more 

responsive and evidence-based. As digital transformation continues to advance, AI has 

evolved from a supportive technological tool into a fundamental element of innovative and 

sustainable educational ecosystems. Therefore, outlining AI’s major applications and recent 

research developments is essential to contextualise this study and underscore its 
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contribution to the expanding literature in this domain (Hwang et al., 2020; Qadir, 2023; Su 

& Yang, 2023). 

In this respect, artificial intelligence is considered a strategic element in the digital 

transformation process of education systems, both pedagogically and administratively. 

 This article aims to review articles written in the past fourteen years to answer these 

questions. 

Purpose of the Study 

This study aims to examine the evolution and growing significance of artificial 

intelligence (AI) in the field of education. In recent years, AI has increasingly shaped 

fundamental educational parameters such as teaching methods, learning personalisation, 

assessment systems, and administrative decision-making. As AI technologies have become 

more integrated into educational settings, the academic interest in understanding their 

pedagogical and institutional implications has expanded considerably. Using data from the 

Scopus and Web of Science databases, this study analyses publication trends, frequently 

used keywords, citation dynamics, and the contributions of countries, institutions, and 

authors. Analytical tools such as VOSviewer are employed to identify emerging topics—

including ChatGPT, large language models (LLMs), and GPT-4- revealing how the field has 

diversified and deepened over time. By mapping the Global Research landscape, the study 

aims to highlight how AI has transformed educational research priorities and to provide 

insights that may guide future scholarly and practical developments in this evolving 

domain. 

In this respect, artificial intelligence is considered a strategic element in the digital 

transformation process of education systems, both pedagogically and administratively. 

This article aims to review articles written in the past fourteen years to answer these 

questions. 

1. What are the most common keywords in Artificial Intelligence research? 

2. Who has been the most cited author in the field of Artificial Intelligence? 

3. Which publications are the most cited in the field of Artificial Intelligence? 

4. What is the most cited year in the field of Artificial Intelligence? 

5. Who are the most active authors and what are their demographics? 

6. What is the year with the most  Artificial Intelligence studies in education? 

7. Which universities lead the most research in the field of Artificial Intelligence? 

8. Which Universities are cited the most in the field of Artificial Intelligence? 

9. Which countries lead in the production of Artificial Intelligence studies in 

education? 

10. Which countries are cited the most in the field of Artificial Intelligence? 
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To answer these questions, a bibliometric analysis of the last fifteen years' corpus, as 

accessed on the Web of Science, will be conducted using both Scopus Analytics and Web of 

Science for comparison. 

 METHOD  

This section presents the nature of the study, data collection process, inclusion 

criteria, and the tools used for analysis. A bibliometric approach was applied using data 

from Scopus and Web of Science. VOSviewer software was used to analyze keyword 

frequencies, citation patterns, and author collaborations to ensure systematic and reliable 

findings. 

Research Design 

In this research, a bibliometric analysis, a quantitative approach for evaluating 

scholarly output, was employed to examine academic publications systematically. This 

method focuses on measurable indicators such as citation counts, download frequencies, 

and appearances in other academic works, encompassing sources like journal articles, 

books, and conference proceedings (Ellegaard & Wallin, 2015). Bibliometric analysis serves 

as an objective tool to assess the research productivity and academic influence of individuals 

or institutions, using metrics such as publication volume, citation impact, and the quality of 

published work (Donthu et al., 2012). Moreover, it plays a vital role in uncovering patterns 

and shifts within a specific field by identifying trending topics, expanding research 

domains, and emerging scholarly interests. These insights not only reflect the evolving 

landscape of academic inquiry but also inform strategic research planning and policy-

making by providing evidence-based guidance (Öztürk et al., 2024). 

 Data Collection Tools and Procedures 

 This study utilised the Scopus database, a comprehensive and interdisciplinary 

platform for citation analysis, to carry out data evaluation. Scopus offers a built-in feature 

known as Scopus Analyse, which enables users to perform bibliometric assessments by 

filtering and examining data based on variables such as authorship, institutional affiliation, 

journal titles, keywords, publication dates, citation metrics, and country of origin. 

Additionally, the platform provides indexing and abstracting services linked to full-text 

sources (Falagas et al., 2007). 

 In this research, the "Analyze Results" function available in the Web of Science 

platform was also employed to facilitate data interpretation. This feature offers a range of 

graphical tools—such as bar graphs and treemap visualisations, that enable users to gain 

clearer insights into patterns within scientific publications. Bar graphs are commonly used 

to display bibliometric indicators, including citation frequencies, publication years, and 

subject categories, making it easier to observe changes or distributions over time (Mongeon 

& Paul-Hus, 2015). 
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This study also incorporated the use of VOSviewer, a specialised software designed 

for constructing and analysing bibliometric networks, to compare data across the two 

databases. VOSviewer allows researchers to visualize and investigate the connections 

among publications, authors, journals, and thematic research domains. By employing co-

citation analysis, the software identifies key publications and prominent contributors based 

on the frequency with which they are cited together in the literature (Van Eck & Waltman, 

2009). 

  Data Analysis 

The research process began with the formulation of clear research objectives and the 

central research question. The study focuses on publications from 2010 onwards to capture 

the most recent developments and trends in artificial intelligence applications in education, 

reflecting the rapid growth and evolving nature of the field over the past decade. Moreover, 

to gather relevant academic sources, a comprehensive literature search was carried out 

across multiple databases. The keyword "artificial intelligence" was used as the primary 

search term to focus the inquiry, and the discipline filter was set to "education" to exclude 

unrelated fields and refine the dataset. 

An extensive keyword search for “Artificial Intelligence” initially retrieved 441,103 

records from Scopus and 279,684 records from the Web of Science. For Scopus, the search 

was refined to include publications from 2010 to 2026, within the Social Sciences subject 

area, limited to articles, and filtered for the exact keyword “Education”. In Web of Science, 

the query incorporated Keyword Plus® terms “artificial intelligence” and “education,” 

spanning the years 2011–2025, restricted to Open Access articles within relevant education 

categories. After applying these selection criteria, 798 documents from Scopus and 72 

documents from Web of Science were retained for analysis. The datasets were meticulously 

cleaned and organised, encompassing metadata such as authors, institutional affiliations, 

journals, publication years, and citation metrics. This curated collection provided a robust 

foundation for bibliometric analysis, with visualisations—including charts, graphs, and 

network maps— used to reveal research trends, thematic patterns, and collaboration 

networks in the field of Artificial Intelligence in Education. 

Ensuring the reliability and validity of data in bibliometric analyses is essential for 

maintaining the scientific accuracy and reproducibility of research. In this study, data were 

retrieved from Web of Science and Scopus, both of which are internationally recognized 

databases that index peer-reviewed and high-quality publications. A transparent search 

strategy was implemented using predefined keywords, filters, and document types, while 

duplicate and irrelevant records were systematically removed to enhance data consistency. 

To ensure reliability, the datasets from both databases were compared across indicators such 

as publication year, author, country, and citation count (Donthu et al., 2021; Van Eck & 

Waltman, 2009). 
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The validity of the dataset was maintained by aligning keyword selection and time 

frames with the research objectives and including only studies directly relevant to the topic. 

Bibliometric indicators, including citation counts, h-index, and co-authorship networks, 

were used to reflect the study’s scope. Through careful data cleaning and cross-validation, 

the findings were ensured to be both methodologically sound and content-valid, providing 

a robust foundation for the bibliometric analysis. 

 RESULTS  

This part of the study presents an analysis of the data retrieved from the Scopus and 

Web of Science databases concerning the subject of Artificial Intelligence between the years 

2010 and 2025. VOSviewer was utilised to map and visualise the bibliometric data gathered 

during the search process. A comparative evaluation was conducted based on the results 

extracted from both databases, along with the network visualisations generated through 

VOSviewer, to highlight similarities and differences in publication trends and scholarly 

patterns. 

Results About Year Analysis 

The increasing focus on artificial intelligence in education is largely driven by the 

rapid advancements in technology that are reshaping the landscape of education, both in 

terms of pedagogy and learning methodologies. A significant factor contributing to this 

surge of interest is the worldwide transition towards digital learning, which was 

particularly accelerated by the global Coronavirus pandemic (Singh et al., 2024). This shift 

has brought to the forefront the necessity for education systems that are more adaptable and 

robust. AI-based tools have been shown to facilitate learning, provide real-time support, 

and enable more personalised learning experiences. These capabilities are often challenging 

for traditional classroom models to achieve (Solanki et al., 2021; Roll & Wylie, 2016). 
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Overall, the rise of AI in education isn’t just about embracing new technology—it 

reflects a deeper change in how we think about teaching, learning, and the role of data in 

shaping educational experiences. As this field continues to grow, it holds the promise of 

making education more inclusive, responsive, and aligned with the needs of a rapidly 

evolving world (Rospigliosi, 2023). 

Figure 1. Annual publication distribution according to the Scopus database  

(retrieved July 12, 2025). 

  

 

Figure 2. Annual publication distribution according to the Web of Science database  

(retrieved July 12, 2025). 
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The research included 798 articles from the Scopus database and 72 articles from the 

Web of Science database, published between 2010 and 2025. While the years between 2010 

and 2025 were selected as the research year, it was observed that the Web of Science database 

began documenting Artificial Intelligence data in education in 2019, initially with a single 

document. While 30 data records were documented in 2024, the number decreased to 17 in 

2025.  Similarly, a close examination of the data obtained from Scopus reveals a marked 

increase in the number of documents, which rose from 3 in 2010 to 259 in 2024 and further 

decreasing to 197 in the first half of 2025.  

Furthermore, an analysis of both databases reveals that the highest number of 

publications appeared in 2024. The upward trend in research focusing on artificial 

intelligence in education over the years is consistent with the findings reported in prior 

studies (Gan & Yusof, 2020; Shrivastava et al., 2022). Figures 1 and 2 provide a detailed 

overview of the annual distribution of articles published between 2010 and 2025, as indexed 

in both the Scopus and Web of Science databases. 

Result About Keywords Analysis  

Keywords play a vital role in helping researchers narrow down their searches and 

access literature that closely aligns with their areas of inquiry. In the context of academic 

research, this level of precision is especially important given the overwhelming amount of 

information available in digital databases and scholarly archives. During the literature 

review process, selecting appropriate keywords allows researchers to locate studies, 

articles, and academic publications that are directly relevant to their specific research focus 

(Liu et al., 2006). 

The data presented in this figure were retrieved from the Scopus Database (2025) 

and analysed using the VOSviewer software to identify the most frequently occurring 

keywords in the field of Artificial Intelligence in Education between 2010-2025 (see Figure 

3). 
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Figure 3. Most frequently used keywords on Artificial Intelligence in Education on Scopus 

The data presented in this figure were retrieved from the Web of Science Core 

Collection (2010- 2025) and analyzed using the VOSviewer software to identify the most 

frequently occurring keywords in the field of Artificial Intelligence in Education between 

2010-2025 (see Figure 4). 

 

Figure 4. Most frequently used keywords on Artificial Intelligence in Education according Web of 

Science  

Figures 3 and 4 indicate the most commonly occurring keywords in academic articles 

published between 2010 and 2025 in both the Scopus and Web of Science databases. The 
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Scopus data showed “artificial intelligence” as the most dominant keyword, appearing 44 

times across the examined publications. The next most frequent term was “higher education,” 

which occurred 10 times. Additional frequently used keywords, in descending order, 

included “ChatGPT,” “education,” “generative artificial intelligence,” “medical education,” and 

“technology.” 

In contrast, analysis of the Web of Science dataset revealed that the terms “ChatGPT” 

and “artificial intelligence” were among the most frequently used keywords, each appearing 

four times. These were followed by the term “education” and the phrase “large language model 

(LLM)”, both of which appeared twice. Other notable keywords—listed in decreasing order 

of frequency—included “physiotherapy,” “medical education,” “answer rationales,” “clinical 

vignettes,” and “GPT-4.” 

Result About Citation Analysis 

References are a foundational element of academic research, fulfilling multiple 

essential functions within scholarly work. They allow authors to properly attribute ideas, 

findings, and data to their original sources, recognizing the contributions of previous 

researchers. By clearly identifying the origins of specific information, citations help maintain 

academic honesty and protect against plagiarism—a serious breach of ethical standards that 

can compromise the credibility of research.  Additionally, referencing authoritative sources 

strengthens the validity of an author’s arguments, providing evidence that supports their 

claims. This practice not only reflects a comprehensive review of the existing literature but 

also situates the new research within the ongoing academic conversation. Through citations, 

researchers connect their work to a wider body of knowledge, highlighting its relevance and 

contribution to the field (Balaban, 1996; Garfield, 1972). 
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The data presented in this figure were retrieved from the Scopus database (2010-

2025) and analyzed using VOSviewer software to identify the most cited authors in the 

field of Artificial Intelligence in Education (see Figure 5).  

Figure 5. The Most Cited Authors on Artificial Intelligence in Education According to Scopus 

The data presented in this figure were retrieved from the Web of Science Core 

Collection (2010- 2025) and analysed using VOSviewer software to identify the most cited 

authors in the field of Artificial Intelligence in Education (see Figure 6).  

 

     Figure 6.  The Most Cited Authors on Artificial Intelligence in Education According to Web of 

Science 
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Table 1 presents the most cited researchers in the field of Artificial Intelligence, based 

on data extracted from the Scopus database. Applying a threshold of at least one publication 

and a minimum of six citations, we analyzed the citation patterns of authors in this domain. 

From 2010 to 2015, the most cited publication is by Bower et al. (2015), with 353 citations, 

followed by Mok (2014) with 272 citations, and Zhu et al. (2015) with 215 citations. These 

authors made significant early contributions to the field of Artificial Intelligence, and their 

work has continued to influence subsequent research. 

Moreover, from the full dataset, the most cited author up to 2023 is Tlili et al. (2023), 

with 985 citations, followed by Lim et al. (2023), with 736 citations, and Roll & Wylie (2016) 

with 576 citations, ranking third. These findings indicate a significant concentration of 

influence among a select group of researchers within the last decade. 

Table 2.  

Most cited publications on Ethical leadership according to Web of Science Database 

Table 1. 

 

Most cited publications on Artificial Intelligence according to Scopus Database 

Rank 
From 2010 to 2015 From 2016 to 2025 

Documents Citations Documents Citations 

1.  (Bower et al., 2015) 353 (Tlili et al., 2023) 985 

2.  (Mok, 2014) 272 (Lim et al., 2023) 736 

3.  (Zhu et al., 2015) 215 (Roll & Wylie, 2016) 576 

4.  (Velegol et al., 2015) 131 (Sima et al., 2020) 465 

5.  (Hu et al., 2015) 84 (Kamalov et al., 2020) 393 

6.  (Yelamarthi &Drake, 2015) 74 (Kurdi et al.,2020) 378 

7.  (Shekbar et al., 2015) 73 (Kooli,2023) 353 

8.  (Singleton et al., 2011) 55 (Halaweh, 2023) 314 

9.  (Haudek et al., 2011) 48 (Timms,2016 281 

10.  (Kang & Landry, 2014) 46 (Chui & Chai., 2020) 228 

Rank From 2019 to 2025 

Documents Citations 

1.  (Hinojo-Lucena et al., 2019) 136 

2.  Chiu et al., 2022) 118 

3.  (Masters, 2023) 103 

4.  (Zhang et al.,  2023) 97 

5.  (Ouyang et al., 2023) 90 

6.  (Russell et al.,2023) 83 

7.  (Tossell et al., 2024) 55 

8.  (Bauer et al., 2023) 53 

9.  (Garcia- Martinez et al., 2023) 47 

10.  (Alkhaaldi et al., 2023) 40 
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Given the temporal limitation of the records in the Web of Science, which commences 

in 2019, notably, the top ten records have been incorporated into the table. This approach 

excludes the records that span the period from 2010 to 2018.  

Between 2019 and 2025, the landscape of highly cited leadership research shifted, 

with Hinojo-Lucena et al. (2019) emerging as the most cited study, accumulating 136 

citations. This was closely followed by Chiu et al. (2022) with 118 citations and Masters 

(2023) with 103 citations, highlighting a growing scholarly interest in recent studies. The 

presence of several 2023 publications, such as those by Zhang, Ouyang, Russell, and Bauer, 

among the top ten, further reflects the rapid acceleration in research and citation impact, in 

just a short span. Notably, even 2024 publications, like Tossell et al., already appear with 

considerable citation counts, demonstrating the immediacy with which impactful work is 

recognised in the field. These data illustrate a dynamic and fast-evolving body of literature 

where recent studies are rapidly shaping the discourse around Artificial Intelligence in 

Education (Chen et al., 2022; Lim et al., 2023). 

The data presented in this figure were retrieved from the Scopus Database (2010–

2025) and analysed using VOSviewer software to show the most cited years on Artificial 

Intelligence in Education (see Figure 7). 

 

Figure 7.  Most cited years on Artificial Intelligence in Education according to Scopus 

The data presented in this figure were retrieved from the Web of Science Core 

Collection (2010-2025) and analysed using VOSviewer software to show the most cited years 

in Artificial Intelligence in Education (see Figure 8). 
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Figure 8.  Most cited years on Artificial Intelligence in Education according to Web of Science 

Figures 7 and 8 illustrate the annual distribution of documents on artificial intelligence 

in education from 2010 to 2025. For much of the early period, from 2010 to 2020, publication 

numbers remained relatively modest, fluctuating between 5 and 40 documents per year. 

There were only slight increases in certain years, such as in 2015 and 2017. However, a 

noticeable upward trend began in 2021, gaining momentum in 2022 and reaching a 

significant peak in 2024 with over 250 publications. Though there was a slight decline in 

2025, the number of publications remained substantially higher than in previous years. This 

sharp rise from 2021 onward indicates growing interest and intensified research activity in 

artificial intelligence in education, likely influenced by evolving global educational 

challenges and a post-pandemic focus on effective practices ((Singh et al., 2024; Solanki et 

al., 2021).  

The data presented in this figure were retrieved from the Scopus database (2025) and 

analyzed using VOSviewer software to identify the most active authors in the field of 

Artificial Intelligence in Education (see Figure 9). 



                                                                                                                                                                                                     

 
540 

Shaikh & Kiranli Güngör 

 

Figure 9.  Most Active Authors on Artificial Intelligence according to Scopus Database 

Figure 9 illustrates the authors who have contributed most significantly to the field of 

Artificial Intelligence, based on data filtered from the Scopus database. Leading the list is P. 

Mishra, who has authored 13 publications on the topic. His 2024 article, “Generative AI, 

Teacher Knowledge and Educational Research: Bridging Short- and Long-Term Perspectives,” 

currently holds the highest citation count among his works, with 23 citations. D. Henriksen 

follows closely, having written 12 articles in the field. Her 2023 publication, “Can We Just 

Please Slow It All Down? School Leaders Take on ChatGPT,” has received notable attention as 

well, accumulating 18 citations. 

The data presented in this figure were retrieved from the Web of Science Core 

Collection (2025) and analyzed using VOSviewer software to identify the most active 

authors in the field of Artificial Intelligence in Education (see Figure 10). 
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Figure 10.  Most Active Authors on Artificial Intelligence according to the Web of Science Database 

 

A review of the literature reveals that Chai Ching Sing: “Creation and Evaluation of 

a Pretertiary Artificial Intelligence (AI) Curriculum”, Ayanwale Musa Adekunle: 

“Examining artificial intelligence literacy among pre-service teachers for future 

classrooms”, and Molefi Rethabile Rosemary: “Do in-service teachers accept artificial 

intelligence-driven technology? The mediating role of school support and resources” were 

the most prolific authors in the field, with 128, 23, and 9 citations, respectively. Each of these 

authors has authored two articles in the field. 

Countries and Affiliations 

Countries increasingly recognize that research and development (R&D) serves as a 

critical engine for both societal advancement and economic prosperity. A key area emerging 

within this landscape is artificial intelligence (AI), particularly its integration into education. 

As research in AI continues to evolve, it is transforming traditional learning environments 

through personalized instruction, intelligent tutoring systems, and data-driven decision-

making. These innovations not only enhance student engagement and learning outcomes 

but also support educators in curriculum planning and classroom management (Chen et al., 

2020). A strong commitment to research in AI and education is, therefore, essential not just 

for academic progress, but for building future-ready societies. Moreover, investments in 

health, science, and technology, including AI applications, are contributing to public well-

being, job creation, and sustainable growth (Devedzic, 2004; Zawacki-Richter et al., 2019).  

Universities serve as key engines of research, often leading initiatives that aim to 

enhance societal well-being. Research on AI in education provides valuable insights that can 

inform curriculum development, instructional design, and institutional policy. By 

incorporating AI-driven tools and methods into academic programs, universities equip 

students and educators with innovative resources that enhance learning outcomes, promote 
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personalized education, and support data-informed decision-making (Lameras & Arnab, 

2021). 

The data presented in this figure were retrieved from the Scopus database (2010-

2025) and analyzed using VOSviewer software to identify the most active universities in the 

field of Artificial Intelligence (see Figure 11). 

 

Figure 11. The most active universities on Artificial Intelligence, according to VOSviewer, based on 

Scopus Data 

 

The data presented in this figure were retrieved from the Scopus database (2025) and 

analysed using VOSviewer software to identify the most active universities in the field of 

Artificial Intelligence (see Figure 12). 

Figure 12. The most active universities in Artificial Intelligence according to the Scopus Database 



                                                                                                                                                                                         

 
543 

International Journal of Modern Education Studies 

It is evident that Arizona State University leads in the field, contributing nearly 19 

documents, with the highest number of publications, followed closely by the University of 

Toronto with 10 publications. Other prominent institutions include University College 

London, Beijing Normal University, and Mary Lou Fulton Teachers College, each with 9 

documents. Additional contributors with 8 publications include the National University of 

Singapore, University of Toronto Faculty of Medicine, University of Michigan at Ann Arbor, 

Universidad de Granada, and Universidad de Murcia. This analysis reflects a broader 

engagement from global institutions in ethical leadership research. These figures revise 

earlier conclusions which highlighted institutions such as the Rotterdam School of 

Management, Erasmus University, and the University of Leuven based on Scopus and 

VOSviewer data. While those universities showed significant influence in terms of citations, 

the latest document count positions Arizona State University and The University of Toronto 

as current leaders in publication volume. 

In contrast, a comparison of figures 11 and 12 reveals a striking discrepancy in the 

number of documents attributed to specific universities, as evidenced by a notable variation 

between the VOSviewer map and the bar chart. For instance, Arizona State University 

appears to have only around 2–3 documents in the VOSviewer illustration, yet the bar chart 

reveals it has 19 publications, indicating a significant underrepresentation in the network 

map. Similarly, Mary Lou Fulton Teachers College displays approximately 2–3 documents 

in VOSviewer, but is credited with 9 publications in the bar chart. On the other hand, 

institutions such as Monash University and Universidad de Alicante are visible in the 

VOSviewer map with two documents each, but they do not appear in the top 10 institutions 

in the bar chart. Meanwhile, universities like Universidad de Granada, Universidad de 

Murcia, and the University of Michigan, Ann Arbor, are featured prominently in the bar 

chart with 7–8 documents each, yet they are not visible in the VOSviewer map. These 

discrepancies likely stem from differences in visualisation thresholds, co-authorship 

connections, or inclusion criteria between the two data presentations. 

The data presented in this figure were retrieved from the Web of Science Core 

Collection (2010-2025) and analysed using VOSviewer software to identify the most active 

universities in the field of Artificial Intelligence (see Figure 13). 
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Figure 13.  The most active universities in Artificial Intelligence, according to the Web of Science 

database 

The data presented in this figure were retrieved from the Web of Science Core 

Collection (2010-2025) and analyzed with VOSviewer software to identify the most active 

universities in the field of Artificial Intelligence (see Figure 14). 

 

Figure 14.  The most active universities on Artificial Intelligence according to VOSviewer based on 

Web of Science database 

 

A comparative analysis of figures 13 and 14 reveals both clear overlaps and notable 

differences in the institutions listed. The data indicates that universities such as  the Chinese 
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University of Hong Kong; Curtin University; Sultan Qaboos University; National University 

of Lesotho; Open University UK; and Universidad Politécnica de Valencia each contributed 

two publications. This consistency suggests that the core data are reliable across both 

sources. However, the second figure includes some institutions not seen in the first, such as 

Harvard University, King Saud Bin Abdulaziz University for Health Sciences, Universidad 

de Alcalá, and Universidad Politécnica de Madrid. The initial figure enumerates universities 

such as the University of Granada and the University of Leeds with two publications, while 

also including several organizations with a single document, which are absent from the 

subsequent list. These differences may be attributable to the method of grouping of 

affiliations, the manner in which the data was extracted, or the specific criteria employed in 

each analysis. While the primary contributors are similar, the figures offer slightly divergent 

perspectives on the data (Mongeon & Paul-Hus, 2015). 

The data presented in this figure were retrieved from the Scopus database (2010-

2025) and analysed using VOSviewer software to identify the most active countries in the 

field of Artificial Intelligence (see Figure 15). 

 

Figure 15. The most active countries in Artificial Intelligence, according to the Scopus Database  
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The data presented in this figure were retrieved from the Scopus database (2010-2025) and 

analysed using VOSviewer software to identify the most active countries in the field of 

Artificial Intelligence (see Figure 16).  

Figure 16. The most active countries in Artificial Intelligence, according to VOSviewer, based on the 

Scopus Database 

A comparison of figures 15 and 16 reveals a high degree of consistency in the ranking 

of the top publishing countries. However, there are minor discrepancies in the exact 

document counts. A close examination of the data reveals that the United States has 

published the highest number of articles, with 197 publications identified in the VOSviewer 

data, and approximately 215 publications as indicated by the bar chart. This finding 

substantiates the claim that the United States is the most active contributor in the field. 

Spain, China, the United Kingdom, Türkiye, Australia, Canada, Saudi Arabia, the United 

Arab Emirates, and Germany appear in the same order across both visuals, with slightly 

varying publication numbers. For instance, China has 64 documents in the VOSviewer table, 

but shows a slightly higher count in the bar chart. These minor variations may be 

attributable to rounding or time-based modifications in data retrieval processes.  

Furthermore, the VOSviewer table incorporates countries not displayed in the bar 

chart, including India, Malaysia, Brazil, South Korea, and Italy. This observation suggests 

that the bar chart focuses exclusively on the top ten countries. The VOSviewer data offer a 

more comprehensive perspective by incorporating citation counts and total link strength, 

providing a more detailed view of each country's research impact and collaboration. A 

comparative analysis of the two figures reveals a substantial degree of agreement regarding 

the identification of the most prolific countries. However, minor discrepancies may emerge 

from variations in the scope of the data sets or limitations inherent in the visualisation 

techniques employed. 
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The data presented in this figure were retrieved from the Web of Science Core 

Collection (2010-2025) and analysed using VOSviewer software to identify the most active 

countries in the field of Artificial Intelligence (see Figure 17). 

Figure 17. The most active countries in Artificial Intelligence, according to the Web of Science 

Database 

The data presented in this figure were retrieved from the Web of Science Core Collection 

(2010-2025) and analysed using VOSviewer, software used to identify the most active 

countries in the field of Artificial Intelligence (see Figure 18). 

Figure 18. The most active countries in Artificial Intelligence, according to VOSviewer, based on the 

Web of Science Database 
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A comparative analysis of these figures reveals a notable similarity in the overall 

rankings and publication numbers for both countries, despite the differing data presentation 

methods used. The analysis reveals that the United States is the predominant contributor, 

with a total of 11 publications. It is closely followed by China, which published 10 

publications, and Spain, with 9 publications. The list continues with Türkiye, England, 

Australia, the United Arab Emirates, Germany, Saudi Arabia, and France, each with 2 to 7 

publications. The uniformity observed in both visual representations serves to substantiate 

the veracity of the data presented.  

However, the first figure goes a step further by including citations and total link 

strength, offering insight into not just how many documents a country produced, but also 

how well-connected and cited those works are. For instance, the United States and China 

demonstrate leadership in both publication count and measures of link strength and citation 

frequency. This finding suggests that these nations exhibit robust international collaboration 

and significant impact. In contrast, the second figure is more focused and simpler, counting 

documents without offering any details on influence or network strength. Therefore, while 

both visual representations concur on the leading contributing nations, the initial visual 

depiction offers a more comprehensive and detailed analysis of each nation's academic 

influence (Mongeon & Paul-Hus, 2015). 

 CONCLUSION & DISCUSSION  

Bibliometric analysis is a quantitative research technique used to explore the 

patterns, trends, and impact of scientific studies through the analysis of publication and 

citation data (Van Eck & Waltman, 2009). In this study, an overview of articles on artificial 

intelligence in education published between 2010 and 2025 was conducted using data from 

Scopus and Web of Science. By employing tools such as VOSviewer, publication trends, 

commonly used keywords, and citation distributions were examined, providing an 

objective picture of research activity in this field.  

The analysis also highlighted the most influential researchers, leading institutions, 

and active countries, indicating where knowledge production is concentrated. The results 

reveal a marked increase in scholarly attention to AI in education, suggesting that the topic 

has gained momentum over time. This surge reflects not only growing interest among 

researchers but also the expanding role of AI in shaping teaching methods, learning 

environments, and educational policies. The identified patterns suggest that AI has become 

a central focus within educational research, pointing to both its practical relevance and its 

potential to guide future studies and institutional strategies (Mishra et al., 2024; Ouyang & 

Jiao, 2021). 

The keywords obtained from the Scopus dataset reveal that "artificial intelligence" is 

the most frequently used term, appearing 44 times. "Higher education" is the second most 

frequent term, appearing 10 times.  Other notable keywords include "ChatGPT," 
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"education," "generative artificial intelligence," "medical education," and "technology," 

indicating a focus on general educational contexts and emerging AI tools. In contrast, the 

Web of Science dataset has a more balanced distribution of keywords. "ChatGPT" and 

"artificial intelligence" are each mentioned four times. Terms such as "education," "large 

language model (LLM)," "physiotherapy," "medical education," "answer rationales," "clinical 

vignettes," and "GPT-4" appear less frequently. Moreover, these patterns suggest that 

Scopus captures broader, more established topics, while Web of Science highlights 

emerging, specialized areas within AI applications in education. The differences reflect the 

field's development, showing both the advancement of foundational themes and the 

exploration of new, innovative directions. This points to the evolving focus and growing 

diversity of research interests in AI-enhanced educational practices (Kamble et al., 2018; 

Knox, 2020; Mongeon & Paul-Hus, 2015; Rospigliosi, 2023; Tlili et al., 2023). 

Data from Scopus, Web of Science, and VOSviewer show a clear pattern regarding 

the most active countries in AI research within education. The United States leads in all 

datasets, with 197 publications in VOSviewer and approximately 215 in the bar chart, 

highlighting its dominant role in the field. Other countries such as Spain, China, the United 

Kingdom, Türkiye, Australia, Canada, Saudi Arabia, the UAE, and Germany also appear 

consistently, though the exact number of publications varies slightly between sources. For 

example, China has 64 documents in VOSviewer but a slightly higher count in the bar chart, 

likely due to updates or rounding differences. VOSviewer additionally identifies countries 

not included in the bar chart, such as India, Malaysia, Brazil, South Korea, and Italy, 

demonstrating a broader scope of global participation.  

Beyond publication counts, citation numbers, and link strength in VOSviewer 

provide insight into research influence and collaboration networks. Notably, projections 

suggest that 2024 will emerge as the peak year for both publications and citations in Scopus 

and Web of Science, reflecting increasing scholarly interest in AI’s applications in education. 

Therefore, these patterns indicate that AI research is expanding globally, with certain 

countries leading in output while others contribute through growing collaboration and 

influence, suggesting a dynamic and internationally connected research landscape (Arrieta 

et al., 2019; Gocen & Aydemir, 2020; Pedro et al., 2019). 

Chai Ching Sing, Ayanwale Musa Adekunle, and Molefi Rethabile Rosemary are 

among the most productive authors in the field of artificial intelligence in education. Each 

of these authors has published two articles, receiving 128, 23, and 9 citations , which reflects 

both their output and the impact of their work. Mishra stands out with 13 publications, 

including a 2024 study, cited 23 times, indicating consistent contribution and recognition in 

the field. Similarly, D. Henriksen has produced 12 articles, with a 2023 study receiving 18 

citations, highlighting his influence. The results suggest that while some authors have a 

smaller number of highly cited works, others like Mishra and Henriksen demonstrate both 
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productivity and sustained impact, revealing different ways researchers contribute to the 

development of AI in education. 

The United States holds the highest number of publications in both datasets, 

indicating its leading role in AI research in education. Similar patterns are observed for 

Spain, China, the United Kingdom, Türkiye, and Australia, although minor differences exist 

in the exact number of documents. Notably, VOSviewer includes additional countries such 

as India, Brazil, and South Korea, which do not appear in the bar chart limited to the top 

ten, offering a broader perspective on global participation. On the other hand, VOSviewer 

provides supplementary information on citation counts and collaboration strength, 

enabling a deeper understanding of research influence and international networks. Overall, 

a comparative analysis of both datasets shows substantial overlap in the most productive 

countries, suggesting that the global distribution of AI research in education is consistent 

across different bibliometric sources, while also highlighting emerging contributors beyond 

the top-ranked nations (Abad-Segura et al., 2020; Hwang et al., 2020). 

 LIMITATIONS AND RECOMONDATIONS  

While this bibliometric analysis provides valuable insights into the development of 

artificial intelligence research in education, several limitations should be noted. The study 

is based solely on data from Scopus and Web of Science, which, although extensive, may 

not capture all relevant publications, particularly from regional journals or emerging 

databases. Differences in author-defined keywords and indexing practices can create 

inconsistencies in thematic categorization, potentially affecting the accuracy of keyword and 

trend analyses. Moreover, the study primarily relies on quantitative measures such as 

publication counts, citation metrics, and co-authorship networks, which may not fully 

reflect the qualitative depth or practical impact of the research. Finally, the focus on 

publications from 2010 to 2025 may overlook earlier foundational works or very recent 

studies not yet indexed, influencing longitudinal interpretations. 

Based on the findings of this study, several recommendations emerge for 

researchers, educators, and practitioners. Researchers are encouraged to investigate 

underrepresented regions, institutions, and emerging educational contexts to achieve a 

more globally inclusive perspective on AI in education. Integrating bibliometric analyses 

with content or systematic reviews can provide richer qualitative and quantitative insights. 

Given the rapid rise of tools such as ChatGPT, large language models (LLMs), and GPT-4, 

longitudinal studies are recommended to track their evolving effects on teaching and 

learning. Expanding the scope of data sources to include regional or specialized repositories 

may enhance comprehensiveness in future analyses. Moreover,  it is important for educators 

to develop training programs that enable effective use of AI tools in the classroom and to 

leverage AI-powered analytics to identify student learning needs for more targeted lesson 

planning. School administrators can use AI data to monitor teacher performance and 
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student achievement, while also informing intra-institutional collaboration and resource 

allocation decisions.  

Finally, it is recommended that policymakers support international collaboration in 

AI-related education research and consider the development of policies that address ethical 

aspects and equitable access to AI technologies. Implementing such measures may help the 

educational community utilize AI tools more effectively while mitigating potential 

challenges. 
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9 or 2025 or 2024 or 2023 or 2022 or 2021 or 2020 or 2019 or 2018 or 2017 or 2014 or 2011 (Pu

blication Years) and Open Access and Article (Document Types) and Education 

Educational Research or Education Scientific Disciplines (Web of Science 

Categories) and All Open Access (Open Access)017 or 2018 or 2019 or 2025 or 2024 or 2023 

or 2022 or 2021 or 2020 or 2019 or 2018 or 2017 or 2014 or 2011 (Publication Years) and Open 

Access and Article (Document Types) and Education Educational Research or Education 

Scientific Disciplines 

 

 


