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Abstract

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
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 AI in decision support  systems and decision-making.
Others included linkage of AI 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.
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 AI in education with other
transformative  technologies.  Finally,  in  research  that  will  help
develop  guidelines  to  maximise  human-computer  cognitive
efficiency and grounding theories of AI 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  AI-

powered platforms (Sayed et al., 2023). The AI 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 AI applications and systems in education, including higher education, has caused

a large public  debate  (Seo et  al.,  2021;  Ayala-Pazmiño,  2023).  Although the potential  for  AI  is

encouraging,  the  influence of  AI  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 (Öztürk 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 AI 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 AI in business education while contributing to the development of a future agenda in this

area. 

1.3. Research Objectives

With the growing advancement of AI in education to meet the requirements of the business industry,

entrepreneurship, and society, it is important to understand the use of AI in business education and the

proposed future agenda. Therefore, the research objectives are the following: 

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

characterise the use of AI in business education. 

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

AI in business education. 

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

education. 

The  remainder  of  the  article  reviews  the  literature  focusing  on  understanding  AI  in  business

education,  criticism  and  controversies  of  AI,  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 AI 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 & McInerney, 2022). Monett

et  al.  (2018)  argued that  the  lack  of  a  clear  and  precise  definition  of  AI  has  caused  significant

perplexity among professionals and the general public. This creates a need for studies that have a clear

objective  in  artificial  intelligence  (AI)  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 AI.  Despite this, there is a level of agreement that AI 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  AI  systems in  education  include  Al  chatbots,  virtual

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



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

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

Chatbots and virtual AI 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;

Straková & Válek, 2024; Yeti̇şensoy & 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 AI 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). 

AI data analytics and AI 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, AI 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 AI in

education include knowledge generation, teaching, learning and research, immersion and interactivity

learning,  cognitive  and  intellectual  stimuli,  assessments,  and  evaluations.  Such  AI  technologies

efficiently  assist online  teaching  and  learning  (Seo  et  al.,  2021).  Practically,  this  involves

incorporating AI tools  into educational  curricula and research procedures  to  enhance,  rather  than

substitute,  human capabilities.  The AI 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,  AI  has

improved student  technical  skills,  creativity,  critical  thinking,  and  problem-solving ability

(Southworth  et  al.,  2023).  Zhang  and  Aslan  (2021)  introduced  more  AI  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 AI work together  in  learning can help

improve the development of AI-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  AI  in  assessments  and  evaluations  (Seo  et  al.,  2021;  Mwuese

Kwaghtsulesega et al., 2023). Two key areas where AI 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, AI 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 AI 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 AI, 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  AI

technology in education (Ahmad et al., 2023; Haung, 2023; Karan & Angadi, 2023). Ahmad et al.

(2023) posit that embracing AI 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  AI  in  business  education.  Additionally,

predictions about the future of AI 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 AI 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  AI-techniques  in  the  classroom.  The  possibility  that  AI-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 AI on education is crucial to guiding

instructors in developing instructional tools. Discovering the appropriate instruments to incorporate

AI into the educational structure poses a challenge to both lecturers and students (Camelia et al.,

2024).  Although most  students recognise the value of AI as a tool,  their  engagement with AI 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 AI 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 AI tools,  except for computer vision, edge computing, and AI chatbots. In

addition, lecturers play a critical role in improving the reliability of AI-powered evaluation tools and

serving as role models for AI 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 AI capabilities of AI (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 AI

in business education, data collection from the relevant  literature,  data analysis and visualisation,

interpretation of findings, and specification of the future agenda (Öztürk 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_new1—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. 



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).

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

Timespan 1984:2024
Documents 416
Annual Growth Rate % 12.09
Document Average Age 3.58
Average citations per doc. 9.49
References 1910
Authors 1181
Single-authored docs 77
Co-Authors per docs 3.17
International co-authorships % 2.163



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.

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). 



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. 

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

(Muñoz-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 A1). This highlights those other transformative technologies in the field complement AI.

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 AI, 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  AI  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 A5). 

 



Figure 6: Two-Dimensional Map (centrality versus density)
Source: Author’s analysis in bibliometrix

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. 

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 AI in business education. It

confirmed the growing interest in  using AI 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 AI'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  AI  and  customisable

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



2021). Undoubtedly, as the popularity of AI in education grows, there will be a need to increase the

focus on research the use beyond application and the capabilities of AI. 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 AI in business education is advancing. Several areas beyond capabilities, which are still very small

within the AI 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 AI 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 AI, the concept of

AI  co-piloting  is  introduced,  where  humans  and AI  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 AI (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 AI 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 AI 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 AI in business study. More so

since there is  convincing evidence that integrating AI technologies in education greatly improves

students' engagement and academic outcomes (Zhang & Aslan, 2021; Southworth et al., 2023), while

at  the  same time,  AI  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

AI 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  AI  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 AI 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 AI in business education and governance. Studies have begun on the ethical

use of  AI.  However,  more studies  are needed on the over-holistic  governance of AI  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 AI in business education. 

Third, AI in education should be strengthened with other transformative technologies.  Studies

are  needed  to  investigate  the  potential  to  leverage  AI  with  other  transformative  technologies  in

decision-making, complementing AI 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 (AI) 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 (AI) in business education. The first

objective was  to understand AI in business education and determine the research constituents that

characterise the use of AI 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 AI 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 AI in decision support systems and decision-making,

linkage of AI 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 AI

in business education, which includes integrative thinking to resolve the dilemma of AI in business

education,  ethical  use  and  governance,  strengthening  AI  in  education  with  other  transformative

technologies, guidelines to maximise human-computer cognitive efficiency, and grounding theories of

AI 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 AI in business

education for stakeholders in academia and society. 
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