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Abstract                                                                     

Background/Purpose. The integration of ChatGPT within higher 
education holds significant potential for enhancing learning through 
personalized, adaptive, and interactive educational experiences. This 
study’s aims were to investigate how academic engagement with 
ChatGPT in higher education has evolved within the Gulf Cooperation 
Council (GCC) countries. The objective was to identify key trends, 
benefits, challenges, and implications of adopting this technology in 
higher education systems across the region. 

Materials/Methods. This study employed a bibliometric analysis of 
publications indexed in the Scopus database, focusing on those 
related to ChatGPT and higher education. VOSviewer software was 
used to generate network and overlay visualizations of key research 
topics and their co-occurrence patterns over time. Constructivist 
learning theory was applied as the theoretical framework to 
contextualize the findings and explore how ChatGPT can be used to 
support personalized learning in higher education. 

Results. The analysis revealed that ChatGPT and artificial intelligence 
are central to the academic discourse on AI in higher education, 
particularly in GCC countries, with notable increases seen in research 
output over recent years. Key findings include the positive impact of 
ChatGPT on personalized learning and student engagement, as well as 
the growing focus on ethical concerns such as data privacy and bias. 
The study also identified strong interdisciplinary connections, with AI 
research in education intersecting with fields such as computer 
science, linguistics, and cognitive science. 

Conclusion. The findings suggest that ChatGPT is becoming 
increasingly relevant and influential in higher education, particularly 
in the GCC region, where its adoption aligns with ongoing educational 
reforms and technological advancements. However, addressing 
ethical challenges and ensuring equitable access to AI-driven tools are 
crucial in order to maximize the positive impact of ChatGPT on 
learning outcomes. The study provides valuable insights for educators, 
educational policymakers, and academic researchers on the effective 
integration of AI technologies within higher education. 
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ChatGPT is a state-of-the-art AI language model developed by OpenAI that generates human-like 
text based on input prompts. The tool has the capability to enhance higher education students’ 
performance through supporting them in their academic writing (Chen et al., 2020). The software 
leverages natural language processing in order to engage in interactive and contextually relevant 
conversations. It is argued that ChatGPT is able to provide tailored educational content and real-time 
feedback that addresses individual students’ needs, thus fostering a more effective and engaging 
learning environment (Javaid et al., 2023). It can also assist educators in managing routine tasks, 
allowing them to focus more on student interaction and pedagogical strategies (Holmes et al., 2019).  
Despite its growing integration into education, the use of ChatGPT has also raised significant concerns 
over academic integrity (Bin-Nashwan et al., 2023). The potential for students to use ChatGPT to 
generate essays, solve assignments, or to conduct research without proper attribution can lead to 
issues of plagiarism that undermine the educational process (Ekundayo et al., 2024). There is also an 
inherent risk of misinformation being spread if the AI-generated return provides incorrect or biased 
information. Educators have shared concerns over the authenticity of student work and the potential 
for critical-thinking skills’ erosion in cases where students rely excessively upon AI-generated content 
instead of engaging deeply with the material of their own accord (Zhai et al., 2024). In order to 
mitigate these issues, educational institutions have started to implement guidelines and tools that 
can detect plagiarism and AI-generated text as a means to monitoring and managing the use of AI by 
students and faculty alike. There has also been a push towards educating students and faculty about 
the appropriate and ethical use of AI, and emphasizing the importance of original thought and proper 
attribution in their academic work. However, the benefits of ChatGPT in enhancing learning, 
providing personalized support, and improving student engagement have driven its continued 
adoption in academia. By fostering a balanced approach that addresses ethical concerns whilst 
promoting educational support, institutions aim to harness the advantages of ChatGPT while also 
maintaining academic integrity (Holmes et al., 2019; Luckin et al., 2016). 

Recent developments have indicated that the integration of ChatGPT needs to align with 
regulations from the Committee on Publication Ethics (COPE) in order to ensure its ethical usage and 
adequate protection of data privacy (Foo & Wilson, 2012). COPE has emphasized the importance of 
transparency, accountability, and integrity in research and publication practices. Ensuring that 
ChatGPT operates within these guidelines is crucial to maintaining trust and credibility in educational 
settings. Issues such as bias in AI algorithms, concerns over data privacy, and the potential misuse of 
AI-generated content must be carefully managed (Binns, 2018). By adhering to COPE regulations, 
higher education institutions within GCC countries can aim to promote responsible AI integration and 
enhancement of the overall educational experience while safeguarding ethical standards and data 
privacy.  

Engagements with ChatGPT in the higher education context highlight its potential to 
revolutionize personalized learning and enhance student support (Adiguzel et al., 2023; Burger et al., 
2023; Qasem, 2023; Sabzalieva & Valentini, 2023). Ongoing conversations in this area are considered 
crucial to address issues of academic integrity, AI’s ethical usage, and concerns over data privacy. By 
continuing these discussions, stakeholders can develop effective strategies and guidelines aimed at 
maximizing ChatGPT’s benefits, whilst maintaining high-level educational standards and trust by all 
concerned. 

The integration of OpenAI’s ChatGPT tool into higher education has garnered significant 
worldwide attention, including in countries of the Gulf Cooperation Council (GCC). The GCC, which is 
comprised of Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the United Arab Emirates, has been 
proactive in adopting innovative educational technologies aimed at enhancing learning outcomes 
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and in fostering educational excellence (Alamri & Alsaleh, 2018). As these countries strive to 
modernize their educational systems, ChatGPT presents a transformative tool that can help address 
various educational challenges, and all with the aim to improve the overall teaching and learning 
experience. ChatGPT’s ability to generate human-like text based on user prompts makes it a versatile 
tool when used within the education context. It can be used to facilitate personalized learning by 
providing tailored educational content and real-time feedback, thus catering to the individual needs 
of students (Chen et al., 2020). This personalized approach can significantly enhance student 
engagement and help to meet learning outcomes, since it allows for the adaptation of educational 
material to suit different learning paces and styles (Zawacki-Richter et al., 2019). 

The countries of the GCC have been at the fore of integrating AI in education to bridge gaps 
in accessibility and inclusivity. For example, AI-powered tools like ChatGPT have been used to support 
students with disabilities by providing customized learning experiences that can accommodate their 
specific needs (Almogren et al., 2024). Inclusivity like this is crucial for ensuring that all students have 
equal opportunities to succeed, regardless of their individual challenges. AI-driven tools like ChatGPT 
have the capability to analyze vast amounts of data in order to tailor educational content to individual 
learners’ needs, thereby enhancing the learning process (Das et al., 2023). One significant advantage 
of AI’s usage in the education context is its capacity to facilitate personalized learning. AI systems can 
adapt to the unique learning pace and style of each student, providing customized resources and 
support (Akavova et al., 2023). This level of personalization is not easily achievable in traditional 
educational settings, where a one-size-fits-all approach often dominates. As such, AI tutors can offer 
additional exercises and explanations for students who struggle with specific concepts, ensuring that 
no student is left behind (Kulik & Fletcher, 2016). Moreover, AI tools like ChatGPT can provide real-
time feedback, a crucial element in the learning process, that helps students to understand their 
mistakes and to help them learn from them, which can lead to significant improvement in learning 
outcomes (Darvishi et al., 2024).  

Intelligent tutoring systems and automated grading tools are examples of AI applications that 
provide immediate feedback, helping students to continuously improve (Gligorea et al., 2023). AI also 
supports the creation of adaptive learning environments, which adjust the difficulty and type of 
content based on learner performance levels and the individual academic progress of students (Baek 
& Doleck, 2023). Adaptive learning technologies can help to identify when students are struggling 
and to modify the instructional approach accordingly so that it better suits their individual needs, 
thus facilitating a more effective and engaging learning experience (El-Sabagh, 2021). ChatGPT and 
other AI technologies are transforming the role of educators. These tools can now handle many 
administrative and routine tasks, freeing up educators to focus on more critical aspects of teaching, 
such as mentoring and developing innovative instructional strategies (Luckin et al., 2016). This shift 
allows educators to provide more personalized attention and support to their students (Holmes et 
al., 2019). 

The growing body of research on the integration of ChatGPT within GCC higher education 
underscores its potential to revolutionize teaching and learning practices. As GCC countries continue 
to invest in educational innovation, the role of ChatGPT is likely to expand, offering new opportunities 
for the enhancement of educational quality in the region. While previous studies have underscored 
the transformative potential of ChatGPT and AI tools in education, specific investigations into the 
trajectory of their role within GCC’s higher education sector remain limited or non-existent. The 
current study aims to address this gap by focusing on the following research question:  

 What are the evolving trends and key themes in academic research on ChatGPT’s integration 
in higher education within GCC countries over time? 
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The significance of this study lies in its thorough analysis of the academic engagement with 
ChatGPT in the higher education context of GCC countries. Specifically, the study seeks to explore 
how the integration of ChatGPT has been discussed and studied over time, providing a clearer picture 
of the region’s academic landscape. This is deemed to be of particular relevance given the GCC’s 
proactive efforts to embrace advanced educational technologies with the aim of improving learning 
outcomes (Shamsuddinova et al., 2024). Through the identification of trends, key themes, and 
research patterns, the study aims to offer valuable insights for educators, policymakers, and 
researchers into the current state of AI integration in the GCC region’s educational systems. It also 
highlights future directions for the employment of AI technologies such as ChatGPT in education 
throughout the region. The study aims to contribute to the literature by addressing a critical gap; that 
being the lack of region-specific analysis on how AI is being implemented in education. It is expected 
that understanding these trends will enable stakeholders to develop more targeted, culturally and 
socioeconomically relevant strategies to more effectively incorporate AI-driven educational 
technologies in GCC countries, while providing a historical framework for future AI-driven educational 
reforms. 

2. Literature Review 

The integration of ChatGPT in higher education has generated substantial global interest and 
discussion. The following literature review synthesizes key findings from recent studies in GCC 
countries in relation to the rest of the world. 

The ChatGPT AI tool offers several potential benefits for higher education, particularly in 
enhancing personalized learning and the provision of real-time feedback. Schönberger’s (2023) study 
in the United States highlighted that ChatGPT can serve as a valuable tool in providing tailored 
educational content and support, catering to individual student needs, and enhancing their overall 
learning experience. This capability aligns with findings from research conducted by Alneyadi and 
Wardat (2023) in Oman, where ChatGPT’s role in improving student engagement and academic 
performance is emphasized, particularly within complex subjects like electronic magnetism. Both 
their research and that of others has consistently shown that ChatGPT can significantly improve 
student engagement and learning outcomes. Lelepary et al. (2023) included data from various 
institutions worldwide to investigate how ChatGPT can serve as an interactive tutor, offering 
personalized support and addressing specific learning challenges faced by students. This personalized 
approach was further supported by the findings of Alneyadi and Wardat’s (2023) study, in which it 
was indicated that students in Oman benefitted from the tailored feedback and explanations 
provided by ChatGPT, which in turn led to improved student motivation and better academic 
performance.  

Here it should be stated that the integration of ChatGPT within higher education is not just 
about exploiting technological advantage, but also about the enhancement of pedagogical practices. 
Alhasan and Aljamaan (2023) explored how ChatGPT can be integrated into various educational 
settings, including those in Saudi Arabia and the United Arab Emirates, to support teaching and 
learning processes. Their findings suggested that ChatGPT can assist in automating routine academic 
tasks, allowing educators to focus more on student engagement and innovative teaching strategies. 
Similarly, Faisal (2024) discussed how ChatGPT can facilitate adaptive learning environments, where 
the content and difficulty level can be adjusted based on learners’ performance and progress. 

Despite its clear benefits, the integration of ChatGPT within higher education presents 
significant challenges and risks. One of the primary concerns, as highlighted by Lelepary et al. (2023), 
is the potential for reinforcing existing biases. The vast dataset used to train ChatGPT may contain 
inherent biases, which can then be reflected in its responses to users, potentially perpetuating 
stereotyped views and misinformation. Also, Schönberger (2023) raised concerns about data privacy 
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and the ethical use of AI-generated content, particularly in maintaining academic integrity. The 
ethical implications of using ChatGPT in education are critical. Faisal (2024) emphasized the 
importance of developing clear guidelines for the responsible use of ChatGPT in order to ensure that 
its usage enhances rather than undermines educational practices. Issues such as plagiarism, 
authorship, and the ethical use of AI-related tools in education must be carefully managed so as to 
maintain integrity of the educational process. Furthermore, Almogren et al. (2024) highlighted the 
need for transparency in how AI tools like ChatGPT are integrated into educational settings, which 
aligns with the aforementioned COPE regulations (Foo & Wilson, 2012). 

The comparative analysis offered by the current study aims to provide valuable insights into 
the best practices and challenges associated with AI tools such as ChatGPT, and their integration 
within educational practices. Almogren et al. (2024) suggested that GCC countries, particularly Qatar 
and the UAE, are making significant strides forward in adopting innovative technologies in education. 
The literature highlights the proactive steps taken by GCC countries to integrate with AI-related tools 
such as ChatGPT as a means to improving educational outcomes. Interdisciplinary research that 
combines insights from education, computer science, and cognitive science is expected to lead to a 
more comprehensive understanding of AI’s impact on education, as discussed in the study published 
by Alneyadi and Wardat (2023). 

2.1. Theoretical Framework - Constructivist Learning Theory 

Constructivist learning theory is primarily derived from the works of Jean Piaget and Lev 
Vygotsky, and provides a robust theoretical framework for the current study (Biggs, 1996). This theory 
posits that learners construct their own understanding and knowledge of the world through 
experiencing things and in their subsequent reflection on those experiences (Chen & Lertamornsak, 
2023). When students encounter something new, they reconcile it with their previous ideas and 
experiences, which may subsequently change what they believe or the new information may be 
discarded as irrelevant (Smith et al., 1994). In the context of GCC countries, the integration of 
ChatGPT into higher education can support the region’s goals of modernizing education and 
improving learning outcomes. The personalized and interactive nature of ChatGPT aligns with the 
educational reforms and technological advancements being pursued in GCC countries. By adopting a 
constructivist approach, the GCC’s educational institutions can leverage the advantages of ChatGPT 
in order to create more engaging, effective, and student-centered learning environments. 

The constructivist learning theory provides a solid foundation from which to understand the 
potential impact of ChatGPT in higher education. By emphasizing the roles and advantages of 
personalized learning, active engagement, collaboration, reflection, and contextual learning in higher 
education, this theoretical approach can be used to highlight ways in which ChatGPT could be used 
to transform educational practices and enhance student learning experiences. As GCC countries 
continue to embrace innovative educational technologies, the principles of constructivism can guide 
the effective integration of ChatGPT, ensuring that the move supports meaningful and impactful 
learning. 

3. Methodology  

3.1. Research Design 

The design of this study follows the research onion concept established by Saunders et al. 
(2007). The research philosophy for this study is pragmatism, which is considered ideal in this case, 
as outlined in Saunders et al.’s (2007) research onion, since it prioritizes practical outcomes and real-
world applications over abstract principles. Pragmatism allows for the integration of multiple 
research methods, particularly the combination of quantitative bibliometric analysis to identify 
trends and patterns in academic publications (Phair & Warren, 2021). As such, this approach is 
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deemed to be particularly suitable for exploring the evolving academic engagement with ChatGPT in 
higher education within GCC countries, where diverse educational contexts and technological 
advancements need to be considered. Pragmatism supports the use of bibliometric analysis to 
systematically analyze large datasets from the Scopus database, enabling the identification of 
significant trends, key themes, and influential contributors. By focusing on practical solutions and 
outcomes, pragmatism ensures that the research findings are actionable and relevant, providing 
valuable guidance for the effective integration of ChatGPT in educational settings. 

The study employs a deductive approach, which is suitable because it allows the research to 
begin with a theory or hypothesis about the integration of ChatGPT in higher education, which can 
then be tested through empirical observation and analysis. The bibliometric analysis will help test the 
theory or hypothesis that academic engagement with ChatGPT is increasing and evolving in significant 
ways. A mono approach is adopted in the study, that being quantitative research, which is suited to 
comprehensive analysis of bibliometric data to quantify the occurrence and co-occurrence of 
keywords, to track publication trends, and for measuring the impact of research outputs.  

The primary research strategy employed is a case study focusing on GCC countries. This allows 
for in-depth exploration of how ChatGPT is integrated into higher education within a specific regional 
context. The study adopts a longitudinal time horizon, analyzing data over a period to capture the 
trends and changes seen in academic engagement with ChatGPT over time. This approach is deemed 
crucial to understanding the evolution and future trajectory of AI integration in higher education.  

This study uses bibliometric secondary data from the Scopus database, including title, 
keywords and the abstracts of published articles. The study’s data were collected through a 
comprehensive search conducted on the Scopus database on June 26, 2024, to gather relevant 
publications on ChatGPT’s integration in higher education in GCC countries. The search focused on 
identifying key academic literature by employing specific keywords related to “ChatGPT,” “Artificial 
intelligence,” “Higher education,” and “GCC countries,” ensuring the inclusion of studies that directly 
aligned with the study’s research question.  

The collected data were then subjected to bibliometric analysis, with VOSviewer used to 
visualize keyword networks and trends. By following Saunders et al.’s (2007) research onion 
framework, the current study follows a structured and comprehensive approach to explore the 
evolving academic engagement with ChatGPT in higher education within GCC countries.  

3.2. Search Strategy 

To systematically identify and analyze academic literature related to the integration of 
ChatGPT in higher education within GCC countries, a comprehensive search strategy was employed 
against the Scopus database. The search strategy was designed to capture relevant publications that 
discussed ChatGPT, chatbots, and their applications in higher education and university settings in 
Saudi Arabia, the United Arab Emirates, Oman, Qatar, Bahrain, and Kuwait (i.e., GCC countries).  

The following search terms and filters were applied: 

Search Query 

( TITLE-ABS-KEY ( chatgpt ) OR TITLE-ABS-KEY ( chatbots ) AND TITLE-ABS-KEY ( higher AND 
education ) OR TITLE-ABS-KEY ( universities ) OR TITLE-ABS-KEY ( university ) ) AND ( LIMIT-TO ( 

AFFILCOUNTRY , “Saudi Arabia” ) OR LIMIT-TO ( AFFILCOUNTRY , “United Arab Emirates” ) OR LIMIT-
TO ( AFFILCOUNTRY , “Oman” ) OR LIMIT-TO ( AFFILCOUNTRY , “Qatar” ) OR LIMIT-TO ( 

AFFILCOUNTRY , “Bahrain” ) OR LIMIT-TO ( AFFILCOUNTRY , “Kuwait” ) ) 
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3.3. Inclusion and Exclusion Criteria 

The study’s inclusion criteria were published academic articles, reviews, conference papers, 
and book chapters that discussed the integration of ChatGPT or chatbots in higher education or 
university settings. Only publications from authors affiliated to the specified GCC countries, namely 
Saudi Arabia, the United Arab Emirates, Oman, Qatar, Bahrain, and Kuwait, were considered. In order 
to ensure accessibility and comprehension, only English language publications were included.  

Conversely, the study’s exclusion criteria was used to eliminate publications not related to 
higher education or university settings, studies that did not involve ChatGPT or chatbots, and 
publications from countries outside of the specified GCC region. This selective approach ensures that 
the study remains focused on relevant literature within the appropriate geographical and thematic 
scope. Figure 1 presents a PRISMA flowchart of the study’s data collection process, illustrating the 
flow of information through the various stages of the systematic review (Kahale et al., 2021; 
Rethlefsen & Page, 2022).      

 

Figure 1. PRISMA Flowchart: Identification and Screening Process for Bibliometric Analysis 

 

4. Results and Interpretation 

This section provides a detailed analysis of the academic engagement with ChatGPT in higher 
education of GCC countries, employing VOSviewer for network and overlay visualizations. The 
bibliometric analysis of Scopus-indexed publications revealed keyword trends in this academic 
domain, with network visualizations used to illustrate the co-occurrence of frequently used 
keywords, uncovering central themes and research priorities. Overlay visualizations have been used 
to further highlight the temporal evolution of these themes, showing how the focus has shifted over 
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parameters 

(n = 147) 
 

Records remaining after data cleansing 
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Titles, abstracts, and keywords 
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time. The discussion then interprets these findings, exploring the implications associated with 
integrating ChatGPT within the higher education context of GCC countries.  

In order to answer the study’s research question, VOS viewer was used for the co-occurrence 
analysis of the keywords used in the examined research studies. This identified the keywords used 
and provided visualization of the relationships and interactions between frequently occurring 
keywords, thereby highlighting central themes and the research focus of the studies. This analysis 
helped to reveal how the keywords used were linked, revealing patterns and trends in the academic 
literature. 

For this dataset, keyword co-occurrence analysis was performed on all keywords with a 
threshold of five (i.e., those keywords with five or more occurrences), resulting in 34 significant 
instances out of the total keyword count of 835. For each of the 34 identified keywords, the total 
strength of their co-occurrence links with other keywords was calculated. Keywords with the highest 
total link strength were selected to highlight the most influential terms in this academic discourse, 
with Table 1 presenting the top 20 keywords. 

Table 1. Top 20 Keywords and Link Strength  

Keyword Occurrences Total Link Strength 

ChatGPT 75 195 

Artificial intelligence 58 197 

Students 31 135 

Chatbots 24 82 

Chatbot 22 72 

Education 18 68 

Higher education 18 66 

Education computing 15 77 

Natural language processing 13 57 

Human 12 54 

Machine learning 11 50 

AI 11 41 

Humans 10 49 

Learning systems 9 48 

Language model 9 42 

Article 8 36 

High educations 8 33 

E-learning 8 29 

Natural language processing 
systems 

7 35 

Performance 6 32 
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4.1. Network visualization 

The aim of using network visualization was to present the co-occurrence of the most 
frequently used keywords, uncovering central themes and research priorities.  

 

Figure 2. Network Visualization Showing Top 150 Network Co-Occurrences 

According to the network visualization analysis presented in Figure 2, the keywords of 
“ChatGPT” and “Artificial intelligence” are integral to the network, as indicated by their high 
occurrence and link strength (75 occurrences, 195 link strength for “ChatGPT”; 58 occurrences, 197 
link strength for “Artificial intelligence”). These keywords are at the core of academic discourse, 
connecting with various other terms and highlighting their pivotal role in research on AI in education.  

Other significant themes identified include “Students” (31 occurrences, 135 link strength) and 
“Education” (18 occurrences, 68 link strength), emphasizing the focus on how ChatGPT and AI impact 
learners and educational processes. The keywords of “Higher education” (18 occurrences, 66 link 
strength), “Education computing” (15 occurrences, 77 link strength), and “Natural language 
processing” (13 occurrences, 57 link strength) suggest a strong interest in the technological and 
pedagogical aspects of integrating AI into higher education within the GCC region. Supporting 
technologies such as “Chatbots” (24 occurrences, 82 link strength), “Machine learning” (11 
occurrences, 50 link strength), and “Language model” (nine occurrences, 42 link strength) indicate a 
broader technological context involving other AI tools and techniques relevant to ChatGPT’s 
application. The presence of keywords like “Human” (12 occurrences, 54 link strength) and “Humans” 
(10 occurrences, 49 link strength) underscores interest in the human-AI interaction aspect, 
highlighting ethical, psychological, and practical considerations in the adoption of AI in education. 
Keywords such as “Learning systems” (nine occurrences, 48 link strength), “E-learning” (eight 
occurrences, 29 link strength), and “Performance” (six occurrences, 32 link strength) point to the 
interest in how AI technologies can support learning environments and enhance educational 
outcomes. 

The performed network visualization confirmed that ChatGPT and AI are central to current 
academic research in the context of higher education, indicating that the current study’s focus on 
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ChatGPT is aligns well with prevailing academic interests. The network shows interdisciplinary 
connections, suggesting that research on ChatGPT in higher education is not confined just to 
educational technology, but also spans areas such as computer science, linguistics, and cognitive 
science. This broad scope can provide a richer understanding of how AI is transforming education.  

The prominence of terms related to human interaction and educational systems highlights 
ongoing research interests, but also suggests areas where more in-depth studies could be beneficial. 
For instance, investigating the specific impacts of ChatGPT on student engagement, learning 
outcomes, and the effectiveness of adaptive learning systems could provide valuable insights. 
Understanding the strong co-occurrence of keywords related to education and AI in the GCC region 
can help policymakers and educational leaders recognize the key areas where AI can be integrated 
effectively. This can guide the development of targeted strategies and policies to support the 
adoption of AI in higher education. The significant linkage to human-related keywords underscores 
the importance of addressing ethical concerns, data privacy, and the responsible use of AI in 
education. This aspect is crucial for gaining acceptance and ensuring the positive impact of AI 
technologies. 

4.2. Overlay visualization  

The aim of an overlay visualization is to highlight the temporal evolution of these themes, 
showing how the focus may have shifted over time. 

 

Figure 3. Overlay Visualization of Top 150 Co-Occurrences 

According to the overlay visualization presented in Figure 3, the co-occurrence of keywords 
related to the integration of ChatGPT in higher education in the GCC region is illustrated according to 
the relationships between these keywords and through highlighting the temporal aspect of their co-
occurrences. The color gradient used in Figure 3’s visualization ranges from blue (signifying earlier 
years) to yellow (more recent years), indicating the average publication year of documents associated 
with each keyword.  
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As can be seen from Figure 3, the central keywords of “ChatGPT” and “Artificial intelligence” 
are the most prominent, with “ChatGPT” having 75 occurrences and a total link strength of 195, and 
“Artificial intelligence” having 58 occurrences and a total link strength of 197. These keywords are 
central to the network, signifying their importance in the academic discourse on AI in education 
around the GCC region. The color gradient indicates that research on artificial intelligence and 
ChatGPT spans multiple years, with more recent studies (presented as yellow) showing a growing 
focus on these technologies. Keywords such as “Education computing,” “Machine learning,” and 
“Learning systems” appear in green, suggesting that they were the focus of research in the middle of 
the period analyzed in the current study. More recent keywords, appearing in yellow, include “Higher 
education,” “Language model,” and “Large language models,” indicating a newer, more recent 
interest in these areas. 

The overlay visualization shows that interest in ChatGPT and related technologies has 

increased over time, with a significant shift towards these topics in more recent years. This trend 

suggests that ChatGPT is becoming increasingly relevant in higher education research, reflecting its 

growing adoption and exploration in educational settings. The prominence of keywords such as 

“Students,” “Education,” and “Higher education” indicates that a major focus of the research 

undertaken has been on the impact of AI on learners and educational processes. This aligns with the 

study’s aim to understand how ChatGPT is being integrated into the GCC’s higher education and its 

effects on various stakeholders. The emergence of keywords like “Large language models” and 

“Language model” in more recent years highlights new areas of research interest, suggesting that the 

academic community is increasingly looking into the specific capabilities and applications of advanced 

AI models in education. The network visualization reveals connections between educational research 

and technological advancements in AI, suggesting an interdisciplinary approach. This intersection of 

fields can lead to more comprehensive and innovative studies, combining insights from education, 

computer science, and cognitive science.  

By identifying the most frequently occurring and strongly linked keywords, key areas can be 

pinpointed that have been studied extensively, as well as those that may require further exploration. 

While areas such as artificial intelligence and ChatGPT have been well-researched, areas that include 

the ethical implications of AI’s usage in higher education, as represented by keywords such as 

“Human” and “Humans,” may benefit from deeper investigation. The visualization presented in 

Figure 3 offers valuable insight for educational policymakers and leaders by highlighting the central 

themes and emerging trends seen in the published literature on AI integration within GCC higher 

education. Understanding these patterns can help in the formulating of effective strategies and 

policies to support the adoption of AI technologies in educational institutions across GCC countries. 

The significant linkage to human-related keywords underscores the importance of addressing ethical 

considerations, data privacy, and the responsible use of AI in higher education. This aspect is 

considered crucial for gaining acceptance and to ensure a positive impact is realized from the use of 

AI technology in GCC higher education. 

5. Discussion and Conclusion 

The bibliometric analysis conducted in the current study provides a comprehensive overview 

of the evolving academic engagement with ChatGPT’s integration within higher education in GCC 

countries. The findings, derived from the Scopus database, revealed significant insights into the 

temporal trends that have shaped the academic landscape in the GCC region. 
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The central keywords identified in the analysis, “ChatGPT” and “Artificial intelligence,” 

underscore the pivotal role these technologies play in current academic discourse within the GCC 

region. The high occurrence and total link strength of these keywords indicate a sustained and 

growing interest in exploring the capabilities and implications of AI-driven tools like ChatGPT within 

educational settings. This aligns with global trends where AI’s potential to revolutionize education 

through personalized learning, real-time feedback, and adaptive learning environments has been 

widely acknowledged (Du Boulay, 2023; Hamal et al., 2022).  

The temporal aspect of the overlay visualization (see Figure 3) highlighted a significant shift 

towards AI-related research in recent years. Keywords used in studies such as “Higher education,” 

“Language model,” and “Large language models,” which have appeared in more recent studies, 

suggest an increasing focus on the practical applications and specific functionalities of advanced AI 

model utilization in education. This trend is reflective of the rapid advancements seen in AI 

technology and its adoption within educational practices, particularly in the context of GCC countries, 

which have been proactively seeking to integrate cutting-edge educational technologies (Akiba & 

Fraboni, 2023; Bin-Nashwan et al., 2023; Hamal et al., 2022; Javaid et al., 2023).  

Thematic analysis revealed that the impact of AI on students and educational processes has 

become a major area of academic interest. Keywords such as “Students,” “Education,” and “Higher 

education” are central to the network, indicating that much of the research has been focused on 

understanding how AI, and ChatGPT specifically, affects learner engagement, academic performance, 

and overall educational outcomes. This focus is crucial since it directly addresses the practical 

implications of integrating AI in education, which is a key concern for educators and policymakers 

aiming to enhance learning experiences and outcomes. The presence of keywords such as “Machine 

learning,” “Natural language processing,” and “Chatbots” highlights the technological context within 

which ChatGPT operates. The use of these keywords emphasize the interdisciplinary nature of the 

published research, combining insights from education, computer science, and cognitive science to 

explore the multifaceted applications of AI’s usage within educational contexts. This interdisciplinary 

approach is considered essential for the development of comprehensive and effective AI-driven 

educational tools.  

The analysis also underscored the importance of ethical considerations of using AI in 

education, along with issues pertaining to data privacy and human-AI interaction (Kooli, 2023). 

Keywords related to human elements such as “Human” and “Humans” suggest a burgeoning 

academic awareness of the ethical and practical challenges associated with using AI in education. 

Addressing these challenges is therefore considered critical to ensuring the responsible and equitable 

use of AI technologies within educational settings. 

In conclusion, the focus of academic engagement on ChatGPT’s integration within higher 

education in GCC countries has evolved significantly over time. This evolvement can be said to reflect 

the broader global trends in AI research and its applications within educational contexts, with a 

particular emphasis seen on how it impacts both students and educational processes. The increasing 

prominence of advanced AI models, such as large language models, indicates a shift towards 

exploring the specific capabilities and benefits of these technologies in educational settings. 
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5.1. Limitations and suggestions for future research 

The current study has several limitations. First, it relies solely upon publications listed on the 

Scopus academic database, potentially excluding other relevant studies indexed in alternative 

databases or regional journals, leading to a potentially limited representation of academic 

engagement on ChatGPT in the GCC region. Second, whilst the use of bibliometric analysis, including 

keyword co-occurrence and network visualization, offered considerable quantitative insights, the 

study lacked qualitative depth; although such methods may not capture how ChatGPT is practically 

implemented in educational settings or its specific impacts on student outcomes. Third, focusing 

exclusively on the GCC region limits the generalizability of the findings, as educational systems and 

cultural contexts vary in other regions of the world. These limitations suggest that further research is 

needed to expand the scope and depth of analysis in this area. 

Future similar studies could expand data sources beyond just Scopus, incorporating alternative 

databases such as Web of Science and regional journals to capture a broader range of studies. 

Integrating qualitative methods, such as case study and interview, could elicit deeper insights into 

the practical application and outcomes of ChatGPT’s usage within GCC higher educational settings. 

Cross-regional comparisons are also recommended in order to identify how ChatGPT is integrated 

differently based on cultural and educational contexts, with the aim of producing global best 

practices. Longitudinal studies are also needed so as to assess the long-term impact of ChatGPT on 

student learning outcomes and institutional practices over time. Lastly, future research could explore 

the ethical and practical issues associated with the use of AI in education, such as data privacy, bias, 

and academic integrity. By addressing these areas, it is hoped that future studies can offer more 

comprehensive insights into the evolving role of ChatGPT’s usage in higher education. 

6. Suggestions 

Based on the findings of this bibliometric analysis, several recommendations can be made to 

enhance the integration of ChatGPT and other AI technologies in higher education within the GCC 

countries: 

1. Collaborative research should be encouraged among universities, educational institutions, and AI 
developers to create tailored AI applications that address educational needs specific to the GCC 
region. 

2. Interdisciplinary research centers should be established that focus on the use of AI in education 
as a means to fostering innovation and knowledge exchange. 

3. Comprehensive guidelines and policies should be developed in order to ensure the ethical use of 
AI within educational contexts, addressing concerns related to data privacy, bias, and the impact 
on human-AI interaction. 

4. Research should be prioritized that examines the practical applications and real-world impacts of 
using ChatGPT in educational settings, including pilot programs and case studies to demonstrate 
its effectiveness and to identify areas for potential improvement. 

5. AI tools should be further integrated into existing educational frameworks and curricula with the 
aim of enhancing learning experiences and outcomes. 
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