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Artificial Intelligence; This bibliometric analysis study aims to understand the use of
artificial intelligence (AI) in business education. The Scopus and
Web of Science databases were the main sources of publication
metadata and citation metrics (416 documents). The findings
Web of Science reveal that the research on Al in business education was almost
non-existent until 2010, then increased exponentially after 2018.
The conceptual structure keywords trend-specific phrases from
about 2010 to 2022 were decision support systems, and more
recently, ChatGPT and computational linguistics. Themes that
exhibited a high level of development that organised the study
field were Al in decision support systems and decision-making.
Others included linkage of Al to other transformative technologies,
humans (human-technology interaction), student, teaching, and e-

Business Education;

Bibliometric analysis

Scopus

learning, and then artificial intelligence, learning, systems, and
deep learning which cut both the motor and basic themes.
Additionally, analyses of intellectual structure and social structure
maps show low levels of scientific collaboration and relationships
between researchers, institutions, and countries. This research
contributes to shaping the future agenda, which includes
integrative thinking to resolve the dilemma of AI in business
education. It also contributes to understanding the need for ethical
use and governance and strengthening Al in education with other
transformative technologies. Finally, in research that will help
develop guidelines to maximise human-computer cognitive
efficiency and grounding theories of Al use in business education.

1. Introduction

1.1. Background

The emergence of artificial intelligence (AI) has been a groundbreaking development in digital
technology, bringing forth disruptive forces and creating exciting opportunities for advancements in
education (Sayed et al., 2021; Timotheou et al., 2023; Kamalov et al., 2023). It has unlocked
unexplored possibilities in education by revolutionising established traditional methods and

approaches to learning (Holmes et al., 2019; Kavitha & Joshith, 2024). It has become an essential
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component of the education process, as it incorporates materials and software with abilities such as
abstract reasoning, learning, adapting to new circumstances, interacting and mimicking intelligent
entities (Seo et al., 2021; Britwum et al., 2022). Currently, students can access customised learning
experiences designed to meet their specific needs, preferences, and learning speed through Al-
powered platforms (Sayed et al., 2023). The Al offerings to students include assigning competency-
based tasks, participating in conversations, receiving feedback, and using adaptable digital
environments (Chiu et al., 2023). This is particularly important in business education within the
business school. This is because business schools have consolidated their pedagogical approaches
from different disciplines, such as humanities, economics, sciences, mathematics, and law, to offer an
application-driven educational experience (Prasad, 2019). Therefore, there is a continuous need for
business school education to adapt and keep abreast of evolving times as well as developments in
novel educational modalities - and even in contributing to evolving and making more effective such
novel educational modalities - and simultaneously emphasising the need for flexibility regarding
student/lecturer participation in education including contact/online, fulltime/part-time learning
sessions. Such developments introduce permutations in teaching and learning that are further
conflated by high levels of uncertainty and changes within adopted disciplines. As such, business
schools must provide a value proposition that aligns with the requirements of the business industry
(Ahuja & Purankar, 2018), entrepreneurship (Surmanidze & Beridze, 2023), and society (Cornuel &
Hommel, 2012). Redgrave et al. (2023) posit that the relevance of business schools is to achieve a
holistic view and create solution-orientated knowledge. Additionally, business schools must advance
knowledge of societal significance, thus ensuring that business school outputs are considered relevant

and influential beyond academia.
1.2. Problem Statement

The rapid growth of Al applications and systems in education, including higher education, has caused
a large public debate (Seo et al., 2021; Ayala-Pazmifio, 2023). Although the potential for Al is
encouraging, the influence of Al systems in education and the expectations surrounding student-
instructor interactions remain uncertain (Seo et al., 2021). With a growing body of literature, there is
an urgent need to ensure that the field has a strong conceptual foundation and solid research outcomes
(Bond et al., 2024). Bibliometric analysis has been used in various study domains to assess research
progress, current state of knowledge, and future directions of the field (Oztiirk et al., 2024). Through
its application, the research comprehensively understands the constituents and conceptual, intellectual,
and social structures (Donthu et al., 2021). This approach is valuable for the development of the
subject area. Patra et al. (2024) explained that Al is a highly prominent and preferred research area,
but despite this, there are only a limited number of studies focusing on the bibliometric analysis

component of this topic. This study helps to build the body of knowledge of bibliometric analysis on



the use of Al in business education while contributing to the development of a future agenda in this

arca.
1.3. Research Objectives

With the growing advancement of Al in education to meet the requirements of the business industry,
entrepreneurship, and society, it is important to understand the use of Al in business education and the
proposed future agenda. Therefore, the research objectives are the following:

RO1: to understand Al in business education and determine the research constituents that

characterise the use of Al in business education.

RO2: to determine the research structures (conceptual, intellectual, and social) of the use of

Al in business education.

RO3: to determine the future agenda with the focus areas on the use of Al in business

education.

The remainder of the article reviews the literature focusing on understanding Al in business
education, criticism and controversies of Al, and the limited use of AI in business education.
Following this section, the research presents the study methodology, highlighting how the
bibliometric analysis was conducted in this investigation. The results and a discussion follow, and
then the development of a proposed future agenda. The final section presents the conclusions and

limitations of the research.
2. Review of the literature

The initial focus of the literature review was to understand Al in business education, including its

criticisms, controversies, and limitations.
2.1. Understanding Artificial Intelligence in Business Education

The definition of artificial intelligence remains elusive today, with a certain degree of agreement
when defined within a particular context (Bhatnagar et al., 2018; Sollosy & Mclnerney, 2022). Monett
et al. (2018) argued that the lack of a clear and precise definition of Al has caused significant
perplexity among professionals and the general public. This creates a need for studies that have a clear
objective in artificial intelligence (Al) and effectively communicate a unified message to the
mainstream media, policy makers, investors, and the public, particularly where these studies should
aim to debunk misconceptions about Al. Despite this, there is a level of agreement that Al systems
analyse data and acquire knowledge from it to accomplish a certain objective or task (Kaplan &
Haenlein, 2019). These systems can attain performance almost equivalent to that of a superhuman in
various tasks (Angelov et al., 2021). The Al systems in education include Al chatbots, virtual

teaching assistants, adaptive learning platforms, intelligent tutoring systems (ITS), speech recognition



and natural language processing (NLP), Al data analytics, predictive analytics tools, Al in modelling

and simulation, Al-based editing systems, and Al-based assessment tools.

Chatbots and virtual Al teaching assistants can offer real-time assistance by responding to inquiries,
clarifying concepts, and furnishing supplementary materials. Chatbots are being used as virtual
assistants or agents to enhance the learning and teaching process. The growing utilisation of chatbots
can be attributed to recent advancements in natural language processing (Adamopoulou &
Moussiades, 2020). The increased accessibility of computing power and communication technology
has greatly aided the rapid advancement and use of chatbots in education. They can also serve as
virtual teaching assistants that support lecturers through various methods (Labadze et al., 2023;
Strakova & Valek, 2024; Yetisensoy & Karaduman, 2024). There are also adaptive learning platforms
and intelligent tutoring systems (ITSs) that help manage the student's progress and deliver customised
and adaptive training to students. Such ITSs are computer-based educational systems that use Al that
can simulate and represent several aspects of students' psychological states, including motivation,
emotion, and cognition (Kochmar et al., 2022; Lin et al., 2023; Alrakhawi et al., 2023). They are
therefore very promising educational tools that integrate intelligent instruction and feedback to
customise formal education. During the last decades, ITSs have revolutionised the field of education

by significantly altering methods of teaching, learning, and related research (Guo et al. (2021).

Al data analytics and Al predictive analytics tools are also used for efficient data analysis (Morgan,
2023; Davison et al., 2024) and for predicting scenarios (Bond et al., 2024). Thus, Al can profile and
predict student journeys and their performance using data-driven methods to allow better decisions
about admissions and course scheduling, predict and reduce the number of students who drop out and
stay in school, and create complete models of students to measure and improve their academic
performance by looking at patterns and trends in their data (Bond et al., 2024). Other uses of Al in
education include knowledge generation, teaching, learning and research, immersion and interactivity
learning, cognitive and intellectual stimuli, assessments, and evaluations. Such Al technologies
efficiently assist online teaching and learning (Seo et al., 2021). Practically, this involves
incorporating Al tools into educational curricula and research procedures to enhance, rather than
substitute, human capabilities. The Al systems such as GPT-4 open up new opportunities where
knowledge is transformed into concrete, textual form, and stored (Clegg & Sarkar, 2024). These
systems teach course material, determine each student's strengths and weaknesses, and give them
automated, personalised feedback, find the right learning materials, allow students to work together in
meaningful ways, and give lecturers feedback on how to improve their teaching methods (Bond et al.,
2024). Virtual learning experiences have increasingly relied on immersion and interactivity as crucial
elements (Mills & Brown, 2021). Furthermore, due to the explosion of learning apps and the rise of
short-form video communities, students now have access to interactive learning environments where

they can watch and discuss videos in depth, thereby promoting the sharing of information across



platforms and the discovery of new information (Perguna et al., 2021). Significantly, Al has
improved student technical skills, creativity, critical thinking, and problem-solving ability
(Southworth et al., 2023). Zhang and Aslan (2021) introduced more Al enhancements, such as
increased user participation, enhanced educational materials, and cognitive stimuli. Because human-
computer interaction can make students feel responsible for building a better knowledge repository,
recursive feedback can help students develop their reasoning skills in a particular direction.
Rebuilding the knowledge repository is a way to put the pedagogical design into action through
modelling (Zhai et al., 2021). Studying how humans and Al work together in learning can help
improve the development of Al-assisted learning experiences that are more effective and equitable.
Literature emphasises the importance of shifting from a mindset focused on learning products to a
mindset focused on learning processes (McDonald et al., 2024; Rudolph et al., 2024). Business
education can usefully apply Al in assessments and evaluations (Seo et al., 2021; Mwuese
Kwaghtsulesega et al., 2023). Two key areas where Al has impacted are automated assessment and
grading, which would greatly increase efficiency and consistency in evaluations and the ability to
predict how well online students would do (Chiu et al., 2023). In addition, Al can provide immediate
and constructive feedback to students after the evaluation procedure so that lecturers can help students

improve certain abilities.

2.2. Criticism and controversies of Al in business education

Artificial intelligence technologies are also said to reduce human decision-making ability and
contribute to and significantly impact human laziness (Ahmad et al.,, 2023). Furthermore, it
significantly influences security and privacy (Mtotywa et al., 2022a; Haung, 2023). Academics,
business industries, and governments worldwide are considering the ethical implications of Al, which
has sparked serious discussions about humanity's place in the technological universe. As education
undergoes a digital transition, schools, lecturers, and students generate large amounts of personal data
in digital forms, yet they lack control over these data. Therefore, protecting student privacy is a major
challenge, as third-party institutions control and possess huge volumes of educational data, while
schools, teachers, and students merely serve as passive data suppliers. To exacerbate this challenge
and contrary to the intended goal of the notice-and-consent structure, students often skip over the
extensive content of the privacy statement in favour of clicking "I agree" to save time (Haung, 2023).
Some studies contend that substantial precautionary steps are needed before implementing Al
technology in education (Ahmad et al., 2023; Haung, 2023; Karan & Angadi, 2023). Ahmad et al.
(2023) posit that embracing Al without adequately addressing significant human issues would be akin
to invoking malevolent forces. To effectively address the issue, these authors recommended focusing
on deliberate development, implementation, and use of Al in business education. Additionally,

predictions about the future of Al and the real and psychological impacts that this may have on



lecturers have sparked "extinction risk fears" that educational personnel may find concerning (Wogu
et al., 2018; Humble & Mozelius, 2022). Despite this, there is a view that Al cannot replace human
lecturers; however, it has already demonstrated sufficient capability to help lecturers and school
administrators (Wogu et al., 2018; Humble & Mozelius, 2022). In addition, there is a concern that
students may not be able to learn effectively without the use of online platforms and artificial teaching
assistants and that the relationship between lecturers and students could suffer due to the extensive use
of Al-techniques in the classroom. The possibility that Al-techniques introduce 'too much'
personalisation into the educational process poses a further risk to students' expected learning
outcomes (standardisation) (Wogu et al., 2018). This risk is exacerbated by being able to do some of

the work in education and having passed some of the examinations (Newton & Xiromeriti, 2024).
2.3. Limited use of artificial intelligence in business education

Gaining a comprehensive understanding of the influence of Al on education is crucial to guiding
instructors in developing instructional tools. Discovering the appropriate instruments to incorporate
Al into the educational structure poses a challenge to both lecturers and students (Camelia et al.,
2024). Although most students recognise the value of Al as a tool, their engagement with Al in
education appears to be more restricted than anticipated as they primarily focus on a limited number
of tools with a higher level of awareness (Camelia et al., 2024) These authors indicate that students
value using Al to assist lecturers with administrative work, tailor learning programmes to individual
needs, and reduce time spent on these tasks. However, students have limited knowledge of the
advantages offered by Al tools, except for computer vision, edge computing, and Al chatbots. In
addition, lecturers play a critical role in improving the reliability of Al-powered evaluation tools and
serving as role models for Al algorithm training (Celik et al., 2022). However, challenges exist where
there is inadequate technical expertise (Chiu & Chai, 2020) and the inadequate technology
infrastructure to optimally leverage Al capabilities of Al (Celik et al., 2022; Mtotywa et al., 2022a).

3. Research Methodology

Researchers use bibliometric analysis to understand emerging trends of a specific topic of interest or
domain in the extant literature (Donthu et al., 2021). This approach allows analysis of performance,
research constituents, and collaborative patterns (Passas, 2024). Bibliometric analysis is a valuable
tool for understanding and visualising established areas of collective scientific knowledge. The flow
of bibliometric analysis comprises the research objective and scope definition, which is the use of Al
in business education, data collection from the relevant literature, data analysis and visualisation,
interpretation of findings, and specification of the future agenda (Oztiirk et al., 2024). In this study,
Scopus and Web of Science (WoS) were used as the main sources for publication metadata and

citation metrics. These databases provide abundant and all-encompassing data sources for various



purposes (Zhu & Liu, 2020). The documents collected from these databases were current up to 9 July
2024.

For Scopus, the search string was:

(ALL("business education") AND TITLE-ABS-KEY("artificial intelligence"))
For WoS, the search string was:

“business education” (All Fields) and “artificial intelligence” (All Fields)
After two-stage filtering, the combined searched databases yielded 435 documents. The R-package
utilizing RStudio—Bibliometrix and Biblioshiny was used for bibliometric analysis (Aria &
Cuccurullo, 2017). Scopus and WoS documents were combined and duplicates were removed:
Combined newl—mergeDbSources(web data, scopus data, remove.duplicated = T). After the
removal of duplicates, the final documents totalled 416. Data were analysed and visualised by
performing the performance analysis that highlights the main information on documents, annual
scientific production, citation analysis, authors, countries of origin, and collaborations. Additionally,
the conceptual, intellectual, and social structures of the data were analysed to understand the main
themes in the subject matter, the knowledge base and research focus areas, key research influences,
collaborations, and patterns of social dynamics. These results were interpreted and the future agenda
on the use of artificial intelligence in business education was developed. This is critical to take the

research forward in this area of interest.
4. Results and Findings

4.1. Performance Analysis

The information timespan for the documents is 1984 to 2024, yielding 416 documents, with an
average citation per document of 9.49 (Figure 1). The published documents in this subject area
indicate that the work of Al in business education was almost non-existent until 2010, then increased
exponentially after 2018, peaking at 97 documents in 2023. These documents, which comprised
50.7% articles, 24.3% conference papers, and 16.1% books and chapters, were published by 1181
authors, with 77 single authors and 3.17 co-authors per document and an international co-authorship

percentage of 2.163.
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Figure 1: Main information on document and annual scientific production.

Source: Author’s analysis in bibliometrix.

The journal production distribution was performed using Bradford's law (Newby et al., 2003). Zone 1
had a cumulative 137 papers, with nine Lecture notes in computer science papers, followed by the
International Journal of Management Education with eight papers, Sustainability (Switzerland) with
seven papers, and Advances in Intelligent Systems and Computing with six papers. Zone 2 had 142

documents, and Zone 3 had 137 documents (Figure 2).
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Figure 2: Core sources by Bradford’s Law

Source: Author’s analysis in bibliometrix

The Sankey diagram was used to visually depict the relationships and flow of information and

represent the interconnections and magnitudes among several variables (Chong et al., 2021). Figure 3



presents the three-field Sankey diagram showing the network between the authors (left), keywords
(middle), and journals (right) of the documents over the period 1984 — 2024. This information helps
researchers identify the most productive writers with whom to collaborate, the most relevant journals
in which to publish, and the themes that should be explored to enhance the likelihood of successfully
publishing research in high-impact journals in Scopus and WoS. Authors such as Acharya, Barua,
Molinari, Ooi, Gudigar, Hamdan, Raghavendra, Ciaccio, Zhang, and Loh have achieved the highest
level of productivity in this field. These authors have published in the International Journal of
Management Education, Communications of the Association for Information Systems, Lecture Notes
in Computer Science (LNCS), Amfiteatrue Economic, Advances in Intelligent Systems and

Computing, and Sustainability.
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Figure 3: Three-Fields Plot. Relationships between authors, keywords, and journals.

Number of items (1-10)
Source: Author’s analysis in bibliometrix
4.2. Conceptual, intellectual, and social structures

The conceptual structure analyses the main themes in the subject matter, representing the knowledge
base and the research focus being explored. This was analysed with trending keywords, a co-
occurrence network, and a two-dimensional map. Keywords and trend-specific phrases are the
fundamental substance of a research paper. They are used to identify and classify the primary topics
and themes within a collection of publications. In the early years, computer software and computers
were trending and from about 2010 to 2022, the main trend was decision support systems; more

recently, it was learning ChatGPT and computational linguistics (Figure 4).
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Figure 4: Trending of keywords over the period
Source: Author’s analysis in bibliometrix

The co-occurrence network analysed the proximity of words to the centre of the network map,
resulting in six clusters (Figure 5). Cluster 1, denoted in blue, is artificial intelligence; cluster 2,
denoted humans; cluster 3, in orange for lecturers; cluster 4, in green, is computational language and
linguistic model; cluster 5, purple in computer and computer science; and cluster 6 is brown, is

ChatGPT.
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Figure 5: Co-occurrence network

Source: Author’s analysis in bibliometrix

Figure 6 presents a two-dimensional map (centrality versus density), a crucial instrument in
bibliometric analysis that illustrates the strategic placement of research themes within a scientific field

(Mufoz-Leiva, 2012). The map provides insights into the maturity and influence of the different



research subjects. Themes located in the upper-right quadrant, the motor-themes, exhibit a high level
of development and are crucial for organising a study field. These themes, with their significant level
of centrality and density, are the backbone of the speciality. In this subject area, the themes are
characterised by their advanced development, and a significant impact is artificial intelligence with a
decision support system and decision-making, humans (human-technology interaction), students,
teachers, and e-learning, as well as sustainability, developing countries and pandemic, and artificial
intelligence. In the cluster network of decision support systems and decision-making, this theme
highlights the network, particularly its links to other transformative technologies such as the Internet
of Things (IoT), augmented reality, big data (analytics), neural networks, and cybersecurity
(Appendix Al). This highlights those other transformative technologies in the field complement Al.
In addition, there is in-depth information on some of the functions within business education, which
includes it as a learning tool, knowledge-based system, re-enforcement learning, literature reviews,
industrial research, behaviour and experiment research, intelligent agents, and personnel training.
These help in decision-making, e-commerce, information analysis, investment, and economic and
social effects systems. Major applications include ChatGPT, generative Al, chatbot, computational
linguistics, and large language models. The other theme in the quadrant deals with human(s) and
highlights the interaction between technology and humans using, amongst others, machine learning
(Appendix A2). This assists with data integration, prediction, feature extraction, and cognition,
amongst others. The other theme in this quadrant is student, teaching, and e-learning (Appendix A3).
This highlights the different capabilities and use of Al in business education. There is also
sustainability, developing countries, and a pandemic theme (Appendix A4). The themes of artificial
intelligence, learning systems, and deep learning cut both the motor theme and the lower right, which

are Basic and Transversal Themes (Appendix AS).
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The basic and transversal themes indicate low density and high centrality, implying areas that are not
extensively developed. However, they are essential because of their strong connections with other
themes. They frequently symbolise nascent areas of investigation or fundamental principles that
connect different disciplines. This theme highlights that artificial intelligence with learning systems
with functions and applications is still a topical subject area for knowledge development. The other
basic theme is gamification and performance. Themes in the upper left quadrant exhibit strong
internal connections but weak exterior connections, making them of limited significance within the
field or subject area. This includes action space, continuous space and computer science and
computers. These subjects are considered very specialised and have a peripheral nature. Themes in the
lower left quadrant exhibit little development and occupy a peripheral position. This quadrant's motifs
have low density and low centrality, primarily reflecting either emerging or waning themes. This
research argues that there is more likelihood that these are emerging themes than disappearing themes
since the majority of work in these areas was completed after 2016. These themes are artificial
intelligence, natural culture with a neural network, and international business. The intellectual
structure analyses influencers and their development, while the social structure maps scientific
collaboration and relationships between researchers, institutions, and countries. The intellectual
structure provides a methodical and all-encompassing understanding of the knowledge foundation. It
discerns significant connections among several crucial citations. Co-citation analysis is a bibliometric
technique used to determine connections between different study components (Shiau et al., 2023). The
method regards co-citation numbers as a metric for similarity. It examines the connections between

different aspects, such as authors, journals, and references, to gain insight into specific characteristics



of the associated domain (Song et al., 2023). Co-citation analysis is a method used to evaluate the
intellectual structure of a scientific subject by examining papers that are closely related to each other
in terms of their study topics, methods, or theories. Figure 4(a) provides the collaboration network

between the author, Figure 4(b) between institutions, and Figure 4 (c) the collaboration world map.
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Figure 7: Maps of intellectual and social structures
Source: Author’s analysis in bibliometrix

This bibliometric analysis has provided good insight into the research on Al in business education. It
confirmed the growing interest in using Al in different fields, including education, after 2018, an
observation made by several scholars (Celik et al., 2022; Crompton & Burke, 2023). The majority of
the studies focus on Al's capabilities in education and what different roles they can play to enhance
business education. Recently, there was a high focus on applications and systems such as ChatGPT
and other computational linguistics. The ability of advanced natural language processing (ANLP)
models, particularly ChatGPT-4, to efficiently analyse and condense large volumes of text data has
been shown to greatly enhance the scope and effectiveness of management education (Clegg &
Sarkar, 2024). This can lead to the discovery of new perspectives and improvements in the quality of
academic research (Dwivedi et al., 2023). The flexible characteristics of Al and customisable

educational algorithms are now transforming how students engage with information (Zhang & Aslan,



2021). Undoubtedly, as the popularity of Al in education grows, there will be a need to increase the
focus on research the use beyond application and the capabilities of Al. This requires improvement in
developing strategic frameworks and another relevant model with a theoretical and methodological
relevance. In this study, the bibliometric analysis shows that the work in artificial intelligence cuts
between the motor theme and the basic (and transversal) themes. Thus, the need to further develop use
of Al in business education is advancing. Several areas beyond capabilities, which are still very small
within the Al theme, include risk and data privacy. Furthermore, though in the motor theme, most of
the work in humans (human-technology interaction) is a literature review, and these do not progress to
more detailed levels of the human-technology interaction. This is not surprising, as human-
technology advances are still in their infancy. Studies have confirmed that Al cannot replace human
lecturers, although it has demonstrated sufficient capability to help lecturers and school administrators
(Humble & Mozelius, 2022). This is one of the main reasons for the transition from technologies of
the fourth industrial revolution, which promotes computational efficiency (Schwab, 2016; Eleyyan,
20201; Mtotywa et al., 2022b), to fifth industrial technologies to enhance human-machine
collaboration (Noble, 2022; Ziatdinov et al., 2024). Within the context of the use of Al, the concept of
Al co-piloting is introduced, where humans and Al work together to make decisions, including
problem-solving, and is a critical skill in this new era (Xu & Babaian, 2021). There are some studies
on the ethical use of Al (Haung, 2023; Karan & Angadi, 2023) but a dearth of studies on the overall
governance. There is also a lack of interest in the theoretical grounding of the use of Al in business
education, with only a few, such as learning theory (Gibson et al., 2023) and changing social learning
theory (Attwood, 2020). The one elephant in the room is the dilemma of use versus not use of Al in
business education, considering the different pro and cons, and the lack of interest in this lens of
studies, despite being fundamentally important for the future of use of Al in business study. More so
since there is convincing evidence that integrating Al technologies in education greatly improves
students' engagement and academic outcomes (Zhang & Aslan, 2021; Southworth et al., 2023), while
at the same time, Al is associated with increased student laziness (Ahmad et al., 2023), focuses
security and privacy risk and challenges (Haung, 2023) and can help students ‘cheat’ as some of the
Al applications passed some of their exams, making the scholar recommend administering some
exams in controlled environment with limited availability of ChatGPT and similar tools. This is

especially important for exams that evaluate fundamental knowledge (Newton & Xiromeriti, 2024).

5. Future Agenda
This bibliometric analysis provides an analysis of the existing literature on artificial intelligence in
business education and has found areas that require more investigation, aligning with the third

objective of this research. The structured approach to the future agenda will shape the future agenda:



First, the dilemmas of the use of artificial intelligence in business education. Studies are needed to
analyse the dilemmas of Al use in business education in light of its benefits, criticisms, and
controversies. These studies should go beyond the ethical dilemma and address the functional
dilemma (Boyle, 1969) for the different attributes and domains of Al use. Studies can also consider
methods for resolving these functional dilemmas, such as integrative thinking. Integrative thinking
empowers decision-makers to combine seemingly contradictory alternatives into a stronger one
through a systematic and directed process (Martin, 2007; Baker et al., 2023).

Second, ethical use of Al in business education and governance. Studies have begun on the ethical
use of Al. However, more studies are needed on the over-holistic governance of Al in business
education so that it can help all stakeholders, including lecturers, students, and business school and
university management, infuse and effectively manage the integration of Al in business education.
Third, Al in education should be strengthened with other transformative technologies. Studies
are needed to investigate the potential to leverage Al with other transformative technologies in
decision-making, complementing Al with augmented and virtual reality technologies.

Fourth, guidelines for maximising human-computer cognitive efficiency (cognition). With the
advent of the fifth industrial revolution, which promotes collaboration between humans and machines,
empirical studies are necessary to develop these areas so that they can help improve cognition and
overall cognitive efficiency.

Lastly, there is a theoretical grounding for using artificial intelligence in business education.
Theories are crucial in interpreting and understanding research and contributing to advancing new
knowledge (Eriksson-Zetterquist et al., 2021). Theory plays a crucial role in research, regardless of
whether quantitative or qualitative approaches are used. It helps to thoroughly examine a
phenomenon, clarifying the underlying mechanisms and causal elements that lead to its occurrence
(Mtotywa & Mohapeloa, 2023). The development and extensions of theories that underlie the use of

artificial intelligence can help to strengthen the conceptual aspects of this research field.

6. Conclusions, Limitations, and Future Research

Integrating artificial intelligence (Al) is a dynamic and innovative advancement that brings about
significant changes in various areas of education. Bibliometric analysis is used for various purposes,
the main being to identify emerging trends, the performance of articles and journals, patterns of
collaboration, and the composition of research in the subject area (Donthu et al., 2021). The purpose
of the study was to understand the use of artificial intelligence (Al) in business education. The first
objective was to understand Al in business education and determine the research constituents that
characterise the use of Al in business education. The findings revealed that there are 416 documents
with an average number of citations per document is 9.49, with these documents authored by 1181

individuals, with 77 being single authors and an average of 3.17 co-authors per document, and a



percentage of foreign co-authorship of 2.163. The second objective was to determine the research
structures (conceptual, intellectual, and social) of the use of Al in business education. The conceptual
structure keywords trend-specific phrases from about 2010 to 2022 were decision support systems,
and more recently, ChatGPT and computational linguistics. Themes that exhibited a high level of
development that organised the study field were Al in decision support systems and decision-making,
linkage of Al to other transformative technologies, humans (human-technology interaction), student,
teaching and e-learning, and then artificial intelligence, learning, systems, and deep learning which
cut both the motor and basic themes. Furthermore, intellectual structure analyses and social structure
maps show low levels of scientific collaboration and relationships between researchers, institutions,
and countries. The last objective was to determine the future agenda with focus areas on the use of Al
in business education, which includes integrative thinking to resolve the dilemma of Al in business
education, ethical use and governance, strengthening Al in education with other transformative
technologies, guidelines to maximise human-computer cognitive efficiency, and grounding theories of
Al use in business education. This study has some limitations. Despite its advantages, bibliometric
analysis is still relatively new in business research, and sometimes its potential is not fully utilised
(Donthu et al., 2021). The research is a bibliometric analysis, not an empirical analysis based on
fieldwork. Work in the field would be effective in moving this subject matter forward. This research
contributes to shaping the future agenda and demystifying some of the research within Al in business

education for stakeholders in academia and society.

7. Acknowledgments

This research gratefully acknowledges Rhodes School of Business and Rhodes University.

Appendix Al Cluster network for decision support systems

decision supﬁBr’[ systems

business educations

T data mining

internet of things

decision making
artificial intelligence technologies



Appendix A2 Cluster network for human(s)

P —

human camohon T _¢ _
machine learning
humans
"t automation
systematic review e re\“/'r'HeW

fomale -'zeurorj‘.ag‘mg
male R A,

" i ¢ -~ diagnosis
- CO o annes

Appendix A3 Cluster network for students

teé?ﬁing
¢ eﬂgneeri@ectcaiior-
%
|/ curficula
??.ucat:an?o:ﬁﬂf%ﬁ"ﬂ ---d-—
. students
- co '.“.L‘;J'—::'. 5:.\9'&! Instruction
e-IeEFning
Appendix A4 Cluster network for sustainable development
-
R efficiency s
compe
P P

developing countries + 4
rugal inhoya

L3
Prene

o

panaemic

sustainable development



Appendix AS Cluster network for students

learning systems

artificial iﬁelligence

References

Adamopoulou, E., & Moussiades, L. (2020). Chatbots: History, technology, and applications.
Machine Learning With Applications, 2, 100006. https://doi.org/10.1016/j.mlwa.2020.100006

Ahuja, V., & Purankar, S. (2018). Quality business school education and the expectations of the
corporate-A research agenda. Procedia Computer Science, 139, 561-569.
https://doi.org/10.1016/j.procs.2018.10.209.

Ahmad, S. F., Han, H., Alam, M. M., Rehmat, M. K., Irshad, M., Arrafio-Mufioz, M., & Ariza-

Montes, A. (2023). Impact of artificial intelligence on human loss in decision making, laziness
and safety in education. Humanities & Social Sciences Communications, 10(1).

https://doi.org/10.1057/s41599-023-01787-8

Alrakhawi, H., Jamiat, N. & Abu-Naser, S. (2023). Intelligent tutoring systems in education: A
systematic review of usage, tools, effects and evaluation. Journal of Theoretical and Applied
Information Technology, 101, 1205-1226.

Angelov, P. P., Soares, E. A., Jiang, R., Arnold, N. ., & Atkinson, P. M. (2021). Explainable artificial
intelligence: An analytical review. Wires Data Mining & Knowledge Discovery, 11(5), e1424.
https://doi.org/10.1002/widm.1424

Aria, M., & Cuccurullo, C. (2017). Bibliometrix : An R-tool for comprehensive science mapping

analysis. Journal of Informetrics, 11(4), 959-975. https://doi.org/10.1016/.101.2017.08.007

Attwood, A. . (2020). changing social learning theory through reliance on the Internet of Things and
Artificial Intelligence. Journal of Social Change, 12(1).
https://doi.org/10.5590/josc.2020.12.1.08.

Ayala-Pazmiiio, M. (2023). Artificial intelligence in education: Exploring the potential benefits and
risks. 593 Digital Publisher CEIT, 8, 892-899. 10.33386/593dp.2023.3.1827


https://doi.org/10.5590/josc.2020.12.1.08
https://doi.org/10.1016/j.joi.2017.08.007
https://doi.org/10.1002/widm.1424
https://doi.org/10.1057/s41599-023-01787-8
https://doi.org/10.1016/j.procs.2018.10.209
https://doi.org/10.1016/j.mlwa.2020.100006

Baker, R., Nelson, M., Blackstien-Hirsch, P., & Fung, J. (2023). Using integrative thinking techniques
to design integrated care programming in Ontario, Canada. International Journal of Integrated
Care, 23(S1), 283. https://doi.org/10.5334/ijic.ICIC23283

Bhatnagar, S., Alexandrova, A., Avin, S., Cave, S., Cheke, L., Crosby, M., & Hernandez- Orallo, J.

(2018). Mapping intelligence: Requirements and possibilities. In V. C. Miiller (Ed.),
Philosophy and theory of artificial intelligence 2017 (pp. 117—135). Berlin: Springer.

Bond, M., Khosravi, H., De Laat, M., Bergdahl, N., Negrea, V., Oxley, E., Pham, P., Chong, S. W., &
Siemens, G. (2024). A meta systematic review of artificial intelligence in higher education: A
call for increased ethics, collaboration, and rigour. International Journal of Educational

Technology in Higher Education, 21(1). https://doi.org/10.1186/s41239-023-00436-z

Boyle, R. P. (1969). Functional dilemmas in the development of learning. Sociology of Education,
42(1), 71. https://doi.org/10.2307/2111809
Britwum, F., Obed Amoah, S., Acheampong, H. Y., & Adjei, E. (2022). Self-esteem as a predictor of

students’ academic achievement in the colleges of education. International Journal of Learning
and Teaching, 14, 29-40.

Surugiu, C., Gradinaru, C., & Surugiu, M.R. (2024). Artificial intelligence in business education:
Benefits and tools. Amfiteatru Economic, 26, 241. 10.24818/EA/2024/65/241

Celik, 1., Dindar, M., Muukkonen, H., & Jarvela, S. (2022). The promises and challenges of artificial
intelligence for teachers: A systematic review of research. TechTrends, 66(4), 616—630.

https://doi.org/10.1007/s11528-022-00715-y

Chai, C. S., Jong, M., & Yan, Z. (2020). Surveying Chinese teachers’ technological pedagogical
STEM knowledge: A pilot validation of STEM-TPACK survey. International Journal of
Mobile Learning and Organisation, 14(2), 203-214. https://doi.org/10.1504/
IIMLO.2020.106181

Chiu, T., Xia, Q., Zhou, X., Chai, C. S., & Cheng, M. (2023). Systematic literature review on

opportunities, challenges, and future research recommendations of artificial intelligence in
education. Computers and Education: Artificial Intelligence, [e-journal] 4(100118).
https://doi.org/10.1016/j.caeai.2022.100118

Chong, C., Zhang, X., Kong, G., Ma, L., Li, Z., Ni, W., & Yu, E. H. C. (2021). A visualization
method of the economic input—output table: Mapping monetary flows in the form of Sankey

Diagrams. Sustainability, 13(21), 12239. https://doi.org/10.3390/su132112239

Clegg, S., & Sarkar, S. (2024). Artificial intelligence and management education: A conceptualization
of human-machine interaction, The International Journal of Management Education, 22(3),

https://doi.org/10.1016/j.ijme.2024.101007

Cornuel, E., & Hommel, U. (2012). Business schools as a positive force for fostering societal change:
Meeting the challenges of the post-crisis world. Business & Professional Ethics Journal, 31(2),
289-312. http://www.jstor.org/stable/41705484



http://www.jstor.org/stable/41705484
https://doi.org/10.1016/j.ijme.2024.101007
https://doi.org/10.3390/su132112239
https://doi.org/10.1007/s11528-022-00715-y
https://doi.org/10.2307/2111809
https://doi.org/10.1186/s41239-023-00436-z
https://doi.org/10.5334/ijic.ICIC23283

Davison, R. M., Chughtai, H., Nielsen, P., Marabelli, M., lannacci, F., Van Offenbeek, M., Tarafdar,
M., Trenz, M., Techatassanasoontorn, A. A., Andrade, A. D., & Panteli, N. (2024). The ethics
of using generative Al for qualitative data analysis. ISJ. Information Systems Journal, 34(5),
1433-1439. Journal/Information Systems Journal. https://doi.org/10.1111/is].12504

Donthu, N., Kumar, S., Mukherjee, D., Pandey, N., & Lim, W. M. (2021). How to conduct a

bibliometric analysis: An overview and guidelines. Journal of Business Research, 133, 285—
296. https://doi.org/10.1016/j.jbusres.2021.04.070
Dwivedi, Y. K., Sharma, A., Rana, N. P., Giannakis, M., Goel, P., & Dutot, V. (2023). Evolution of

artificial intelligence research in technological forecasting and social change: Research topics,
trends, and future directions. Technological Forecasting & Social Change, 192, 122579.
https://doi.org/10.1016/].techfore.2023.122579

Eleyyan, S. (2021). The future of education according to the fourth industrial revolution. Journal of
Educational Technology & Online Learning, 4(1), 23-30.

Eriksson-Zetterquist, U., Hansson, M., & Nilsson, F. (2021). On the use and usefulness of theories
and perspectives: A reply to Brunsson. Scandinavian Journal of Management, 37(4), 101178.
https://doi.org/10.1016/ j.scaman.2021.101178

Gibson, D., Kovanovic, V., Ifenthaler, D., Dexter, S., & Feng, S. (2023). Learning theories for
artificial intelligence promoting learning processes. British Journal of Educational Technology,
54(5), 1125-1146. https://doi.org/10.1111/bjet.13341

Guo, L., Wang, D., Gu, F., Li, Y., Wang, Y., & Zhou, R. (2021). Evolution and trends in intelligent

tutoring systems research: A multidisciplinary and scientometric view. 4sia Pacific
Education Review, 22(3), 441-461. https://doi.org/10.1007/s12564-021-09697-7
Kochmar, E., Vu, D. D., Belfer, R., Gupta, V., Serban, 1. V., & Pineau, J. (2022). Automated data-

driven generation of personalized pedagogical interventions in intelligent tutoring systems.
International Journal of Artificial Intelligence in Education, 32(2), 323-349.
https://doi.org/10.1007/s40593-021- 00267-x

Haenlein, M., Kaplan, A., Tan, C. W., & Zhang, P. (2019). Artificial intelligence (Al) and

management analytics. Journal of Management Analytics, 6(4), 341-343.
https://doi.org/10.1080/23270012.2019.1699876
Holmes W., Bialik M., & Fadel C. (2019). Artificial intelligence in education. promise and

implications for teaching and learning. https://www.researchgate.net/publication/332180327
Huang, L. (2023). Ethics of artificial intelligence in education: Student privacy and data protection.

Science Insights Education Frontiers, 16(2), 2577-2587. https://doi.org/10.15354/sief.23.re202

Humble, N., & Mozelius, P. (2022). The threat, hype, and promise of artificial intelligence in
education. Discover artificial intelligence, 2(22), https://doi.org/10.1007/s44163-022-00039-z



https://doi.org/10.1007/s44163-022-00039-z
https://doi.org/10.15354/sief.23.re202
https://www.researchgate.net/publication/332180327
https://doi.org/10.1080/23270012.2019.1699876
https://doi.org/10.1007/s12564-021-09697-7
https://doi.org/10.1016/j.techfore.2023.122579
https://doi.org/10.1016/j.jbusres.2021.04.070
https://doi.org/10.1111/isj.12504

Kamalov, F., Calonge, D. S., & Gurrib, I. (2023). New era of artificial intelligence in education:
Towards a sustainable multifaceted revolution. Sustainability, 15(16), 12451.
https://doi.org/10.3390/sul51612451

Kamil, N., Sultan, H., & Ramadhan, S. (2023). Bibliometric study: Project-based learning in

education on learning outcomes Scopus publication 2021-2023. Jurnal Inovasi Dan Teknologi

Pembelajaran, 10(2), 201. https://doi.org/10.17977/um031v10i22023p201

Karan, B., & Angadi, G. R. (2023). Potential risks of artificial intelligence integration into school
education: A systematic review. Bulletin of Science, Technology & Society, 43(3-4), 67-
85. https://doi.org/10.1177/02704676231224705

Kavitha, K., & Joshith, V. P. (2024). The transformative trajectory of artificial intelligence in

education: The two decades of bibliometric retrospect. Journal of Educational Technology
Systems, 52(3), 376-405. https://doi.org/10.1177/00472395241231815
Labadze, L., Grigolia, M., & Machaidze, L. (2023). Role of Al chatbots in education: Systematic
literature review. International Journal of Educational Technology in Higher Education,
20(1). https://doi.org/10.1186/s41239-023-00426-1
Lin, C. C,, Huang, A. Y. Q., & Lu, O. H. T. (2023). Artificial intelligence in intelligent tutoring

systems toward sustainable education: A systematic review. Smart Learning Environments,

10(1). https://doi.org/10.1186/s40561-023-00260-y

Martin, R. L. (2007). Becoming an integrative thinker. Rotman Magazine, 4-9.

McDonald, N., Johri, A., Ali, A., & Hingle, A. (2024) Generative artificial intelligence in higher
education: Evidence from an analysis of institutional policies and guidelines.
https://doi.org/10.48550/arXiv.2402.01659.

Mills, K. A., & Brown, A. (2021). Immersive virtual reality (VR) for digital media making:

Transmediation is key. Learning, Media & Technology/Learning, Media and Technology,
47(2), 179-200. https://doi.org/10.1080/17439884.2021.1952428

Monett, D., & Lewis, C. W. (2018). Getting clarity by defining Artificial Intelligence - A Survey. In
V. C. Miiller (Ed.), Philosophy and theory of artificial intelligence 2017, 212-214. Berlin:

Springer.

Morgan, D. L. (2023). Exploring the use of artificial intelligence for qualitative data analysis: The
case of ChatGPT. International Journal of Qualitative Methods, 22.
https://doi.org/10.1177/16094069231211248

Mtotywa, M. M., Mangele, S. P., Mthethwa, N., Seabi, M. A., & Moitse, M. (2022a). Barriers to

effectively leveraging opportunities within the fourth industrial revolution in South Africa.
African Journal of Developmental Studies, 2, 213-236. https://doi.org/10.31920/2634-
3649/2022/sin1al0

Mtotywa, M. M., Moitse, M., & Seabi, M. A. (2022b). South African citizens’ self-assessed

knowledge about the fourth industrial revolution. African Journal of Science, Technology,


https://doi.org/10.31920/2634-3649/2022/sin1a10
https://doi.org/10.31920/2634-3649/2022/sin1a10
https://doi.org/10.1177/16094069231211248
https://doi.org/10.1080/17439884.2021.1952428
https://doi.org/10.48550/arXiv.2402.01659
https://doi.org/10.1186/s40561-023-00260-y
https://doi.org/10.1186/s41239-023-00426-1
https://doi.org/10.1177/02704676231224705
https://doi.org/10.17977/um031v10i22023p201
https://doi.org/10.3390/su151612451

Innovation and Development, 14(6), 1476-1485.
https://doi.org/10.1080/20421338.2021.1961358

Mtotywa, M. M., & Mohapeloa, T. (2023). A guiding framework for theory adaptation in operations
management studies. Cogent Business & Management, 10(3).
https://doi.org/10.1080/23311975.2023.2262699

Muioz-Leiva, F., Viedma-Del-Jestus, M. 1., Sanchez-Fernandez, J., & Lopez-Herrera, A. G. (2011).
An application of co-word analysis and bibliometric maps for detecting the most highlighting
themes in the consumer behaviour research from a longitudinal perspective. Quality and
Quantity, 46(4), 1077-1095. https://doi.org/10.1007/s11135-011-9565-3

Mwuese Kwaghtsulesega, H., N. Obodoechi, D., & Christiana Anyanwu, O. (2023). Enhancing

Global Business Education through Artificial Intelligence Application. Xpertno

International Journal of Interdisciplinary Research (XIJIR), 1(1), 81-99.
https://doi.org/10.5281/zenodo.10458252

Newby, G. B., Greenberg, J., & Jones, P. (2003). Open-source software development and Lotka’s
Law: Bibliometric patterns in programming. Journal of the American Society for Information
Science and Technology, 54, 169-178.

Newton, P., & Xiromeriti, M. (2024). ChatGPT performance on multiple choice question
examinations in higher education. A pragmatic scoping review. Assessment & Evaluation in
Higher Education, 1-18. https://doi.org/10.1080/02602938.2023.2299059

Noble, S. M., Mende, M., Grewal, D., & Parasuraman, A. (2022). The Fifth Industrial Revolution:

How harmonious human—machine collaboration is triggering a retail and service [r]evolution.
Journal of Retailing, 98(2), 199-208. https://doi.org/10.1016/j.jretai.2022.04.003
Oztiirk, O., Kocaman, R., & Kanbach, D. K. (2024). How to design bibliometric research: An

overview and a framework proposal. Review of Managerial Science.
https://doi.org/10.1007/s11846-024-00738-0

Passas, 1. (2024). Bibliometric analysis: The main steps. Encyclopedia, 4(2), 1014—1025.
https://doi.org/10.3390/encyclopedia4020065

Patra, A. K., Praharaj, A., Sudarshan, D., & Chhatoi, B. P. (2024). Al and business management:

Tracking future research agenda through bibliometric network analysis. Heliyon, 10(1), €23902.
https://doi.org/10.1016/j.heliyon.2023.23902

Perguna, L. A., Apriyanti, N., & Kurniasih, D. (2021). Alternative online learning using social media
as a panacea. International Journal of Emerging Technologies in Learning (iJET), 16(7), 257.
https://doi.org/10.3991/ijet.v16i07.21209

Redgrave, S. D. J., Grinevich, V., & Chao, D. (2022). The relevance and impact of business schools:

In search of a holistic view. International Journal of Management Reviews, 25(2), 340-362.

https://doi.org/10.1111/ijmr.12312



https://doi.org/10.1111/ijmr.12312
https://doi.org/10.3991/ijet.v16i07.21209
https://doi.org/10.1016/j.heliyon.2023.e23902
https://doi.org/10.3390/encyclopedia4020065
https://doi.org/10.1007/s11846-024-00738-0
https://doi.org/10.1016/j.jretai.2022.04.003
https://doi.org/10.1080/02602938.2023.2299059
https://doi.org/10.5281/zenodo.10458252
https://doi.org/10.1007/s11135-011-9565-3
https://doi.org/10.1080/23311975.2023.2262699
https://doi.org/10.1080/20421338.2021.1961358

Rudolph, J., Mohamed Ismail, F. M., & Popenici, S. (2024). Higher Education. Generative Artificial
Intelligence Paradox: The Meaning of Chatbot. Journal of University Teaching and Learning
Practice, 21(6). https://doi.org/10.53761/54fs5¢77

Sayed, F. A., Mohd, K. R., Muhammad, S. M., Muhammad, M. A., & Syed, I. H. (2021). Artificial

intelligence and its role in education. Sustainability, 13, 1-11.
https://doi.org/10.3390/su132212902
Sayed, W. S., Noeman, A. M., Abdellatif, A., Abdelrazek, M., Badawy, M. G., Hamed, A., & EI-

Tantawy, S. (2022). Al-based adaptive personalized content presentation and exercises
navigation for an effective and engaging E-learning platform. Multimedia Tools and
Applications, 82(3), 3303-3333. https://doi.org/10.1007/s11042-022-13076-8

Schwab, K. 2016. The Fourth Industrial Revolution. Davos: World Economic Forum.

Seo, K., Tang, J., Roll, L., Fels, S., & Yoon, D. (2021). The impact of artificial intelligence on learner—
instructor interaction in online learning. International Journal of Educational Technology in
Higher Education, 18(1). https://doi.org/10.1186/s41239-021-00292-9

Shiau, W., Yogesh, K. D., & Han, S. (2017). Co—citation and cluster analyses of extant literature on

social networks. International Journal of Information Management, 37, 390-99.

Song, Y., Lixin, L., Lijuan, W., & Shiji, C. (2023). Studying domain structure: A comparative
analysis of bibliographic coupling analysis and co—citation analysis considering all authors.
Online Information Review, 47, 123-37.

Sollosy, M., & Mclnerney, M. (2022). Artificial intelligence and business education: What should be
taught. International Journal of Management Education, 20(3), 100720.
https://doi.org/10.1016/j.ijme.2022.100720

Southworth, J., Migliaccio, K., Glover, J., Glover, J., Reed, D., McCarty, C., Brendemuhl, J., &

Thomas, A. (2023). Developing a model for Al Across the curriculum: Transforming the higher
education landscape via innovation in Al literacy. Computers and Education: Artificial
Intelligence, [e-journal] 4(100127), 1-10. https://doi.org/10.1016/ j.caeai.2023.100127
Strakova, N., & Valek, J. (2024). Chatbots as a learning tool: Artificial intelligence in education.
R&E-SOURCE, 245-265. https://doi.org/10.53349/resource.2024.is1.a1259

Surmanidze, M., & Beridze, R. (2023). The Role and importance of education in business.
International Journal of Science, Engineering and Management (IJSEM), 10(11), 65-72.
Timotheou S., Miliou O., Dimitriadis Y., Sobrino S. V., Giannoutsou N., Cachia R., Monés A. M., &
Ioannou A. (2023). Impacts of digital technologies on education and factors influencing

schools’ digital capacity and transformation: A literature review. Education and Information
Technologies, 28(6), 6695-6726. https://doi.org/10.1007/s10639-022-11431-8
Wogu, 1. A. P., Misra, S., Olu-Owolabi, E. F., Assibong, P. A., Udoh, O. D., Ogiri, S. O., &

Damasevicius, R. (2018). Artificial intelligence, artificial teachers and the fate of learners in


https://doi.org/10.1007/s10639-022-11431-8
https://doi.org/10.53349/resource.2024.is1.a1259
https://doi.org/10.1016/j.ijme.2022.100720
https://doi.org/10.1186/s41239-021-00292-9
https://doi.org/10.1007/s11042-022-13076-8
https://doi.org/10.3390/su132212902
https://doi.org/10.53761/54fs5e77

the 21st century education sector: implications for theory and practice. International Journal of
Pure and Applied Mathematics, 119(16), 2245-59.

Xu, J. J., & Babaian, T. (2021). Artificial intelligence in business curriculum: The pedagogy and
learning outcomes. The International Journal of Management Education, 19(3), 100550.

https://doi.org/10.1016/.ijme.2021.100550

Yetisensoy, O., & Karaduman, H. The effect of Al-powered chatbots in social studies
education. Education and Information Technologies, (2024). https://doi.org/10.1007/s10639-
024-12485-6

Zhang, K., & Aslan, A. B., (2021). Al technologies for education: Recent research and future

directions. Computers and Education: Artificial Intelligence, 2(100025), 1-11.
https://doi.org/10.1016/j.caeai.2021.100025
Zhu, J., & Liu, W. (2020). A tale of two databases: the use of Web of Science and Scopus in academic
papers. Scientometrics, 123(1), 321-335. https://doi.org/10.1007/s11192-020-03387-8
Ziatdinov, R., Atteraya, M. S., & Nabiyev, R. (2024). The Fifth Industrial Revolution as a

transformative step towards society 5.0. Societies, 14(2), 19.

https://doi.org/10.3390/s0¢14020019



https://doi.org/10.3390/soc14020019
https://doi.org/10.1007/s11192-020-03387-8
https://doi.org/10.1016/j.caeai.2021.100025
https://doi.org/10.1007/s10639-024-12485-6
https://doi.org/10.1007/s10639-024-12485-6
https://doi.org/10.1016/j.ijme.2021.100550

	Use of Artificial Intelligence in Business Education: Bibliometric analysis and future agenda
	1. Introduction
	1.1. Background
	1.2. Problem Statement
	1.3. Research Objectives

	2. Review of the literature
	2.1. Understanding Artificial Intelligence in Business Education
	2.2. Criticism and controversies of AI in business education
	2.3. Limited use of artificial intelligence in business education

	3. Research Methodology
	4. Results and Findings
	4.1. Performance Analysis
	4.2. Conceptual, intellectual, and social structures

	5. Future Agenda
	6. Conclusions, Limitations, and Future Research
	7. Acknowledgments
	Appendix A1 Cluster network for decision support systems
	Appendix A2 Cluster network for human(s)
	Appendix A3 Cluster network for students
	Appendix A4 Cluster network for sustainable development
	Appendix A5 Cluster network for students
	References


