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Abstract: This paper explores the influence of GenAl chatbot (ChatGPT) and Al-based simulation
(SimVenture) on the start-up intention through the mediating roles of entrepreneurship educational
outcomes; entrepreneurship cognition, entrepreneurship competencies, and innovation spirit of
students in higher education institutions in the Middle East. The proposed conceptual framework
was empirically tested with partial least squares structural equation modeling using 166 survey
responses from fourth-year undergraduate students enrolled in business administration programs
in four higher education institutions in the Middle East region. The findings reveal that ChatGPT
significantly promotes start-up intention, while ChatGPT has insignificant influence on
entrepreneurship educational outcomes. Conversely, the SimVenture platform negatively
influences start-up intention. Additionally, the SimVenture platform significantly improves
entrepreneurship educational outcomes; thereby entrepreneurship educational outcomes directly
influence start-up intention. Furthermore, the mediation paths show ChatGPT has an insignificant
indirect influence on start-up intention through the mediating roles of entrepreneurship educational
outcomes, while the SimVenture platform exhibits a notable indirect influence on startup intentions
through improved entrepreneurship educational outcomes. These findings seek to provide insights
for higher education institutions in the Middle East region in leveraging GenAl chatbot (ChatGPT)
and Al-based simulation (SimVenture) to enhance entrepreneurial knowledge, awareness,
competencies, and the spirit of innovation, which leads to promoting students” intentions to start
their businesses. Theoretically, the study contributes to filling the gap in the existing literature
between AI tools and entrepreneurship education. This study is among the first to empirically
explore the influences of GenAl chatbot (ChatGPT) and Al-based simulation (SimVenture) on
entrepreneurship educational outcomes and the intention of students to embark on entrepreneurial
ventures. It highlights the need for understanding Al technologies as distinct pedagogical tools.

Keywords: artificial intelligence; GenAl chatbot; ChatGPT; Ai-based simulation; SimVenture;
entrepreneurship education; entrepreneurship cognition; entrepreneurship competencies;
innovation spirit; start-up intention; higher education; middle east

1. Introduction

Since the Industrial Revolution, the younger generation has become the most entrepreneurial,
and with this major shift has come similar increases in entrepreneurship education through growth
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and development in entrepreneurship-related curricula and programs. Peter Drucker’s quote, “The
entrepreneurial mystique? It's not magic, it’s not mysterious, and it has nothing to do with the genes.
It's a discipline. And, like any discipline, it can be learned” (Drucker, 1985). This statement prompted
researchers to question: Can entrepreneurship be taught? Numerous researchers have conducted
empirical studies to support Drucker’s view comes from a 10-year (1985 to 1994) literature review of
enterprise, entrepreneurship, and small business management education that reported, “. . . most of
the empirical studies surveyed indicated that entrepreneurship can be taught, or at least encouraged,
by entrepreneurship education” (Gorman et al, 1997, P. 63). The question of whether
entrepreneurship can be taught is obsolete. Nowadays, academics have gone deeper than teaching
entrepreneurship through usual methods. Academics are now striving to take advantage of
intelligent technologies and integrate them into entrepreneurship education, such as artificial
intelligence (AI) technology. For two decades, academics have sought to understand
entrepreneurship through several sources: academic journals, textbooks on entrepreneurship, books
on entrepreneurship, biographies or autobiographies of entrepreneurs, compendiums on
entrepreneurs, periodical news, Venture periodicals, Newsletters, Proceedings of conferences, and
Government publications (Kuratko, 2005). But at present, with the emergence of the Al boom, Al can
be adopted as a vital source in understanding entrepreneurship by analyzing market trends,
consumer behavior, and competitor strategies by processing large data sets from various sources,
including social media, news articles, and market reports. This helps entrepreneurs identify
opportunities, potential challenges and areas for innovation. Accordingly, Al is a buzzword that now
expands beyond computer science to encompass all fields. According to Pedro et al. (2019), Al is the
rationality of computers, systems, or software, as well as human performance. Artificial Intelligence
(Al) is a trend in educational technologies that mostly affects higher education. It relieves instructors
of some of their responsibilities through automation, saving time and personnel cost (Ifenthaler et al.,
2024). All levels of educational institutions have adopted artificial intelligence (Al) in the teaching
and learning of science, technology, engineering, and mathematics; nevertheless, social science finds
it difficult to employ this intelligent technology due to lack of organized content (Roll & Wylie, 2016).
As Al has been demonstrated to offer potential for personalized learning, facial recognition and
feedback, and administrative task management, its application in education has grown. As stated by
Holmes et al. (2019), Alis being used to personalize instruction for students so they can focus on their
areas of difficulty and capitalize on their strengths. This favorable characteristic is attributed to the
fact that the program is tailored uniquely to each student, given the nature of the students in the
entrepreneurship field, where students are different in terms of their cognition and skills, as well as
their levels of innovation spirit. This personalized approach complements the dynamic nature of
technology-based simulations such as SimVenture and VentureBlocks which Yasin & Hafeez (2018)
suggest offer more engaging and hands-on alternatives to traditional methods. By integrating Al-
based Simulation technologies; teachers can enhance entrepreneurship education, providing a
customized and immersive learning environment, and aligns closely with real-world entrepreneurial
practices. Bawack & Tchokoté (2024) have also noted that through the use of Al the company
environments can be mimicked and the students can practice their business skills in a risk-free
environment.

The other side of Al is generative chatbots such as OpenAl's ChatGPT, GPT-4, Playground,
DALL - E 3, and Sora, Anthropic’s Claude, Google’s Gemini (previously Bard), Stability Al’s Stable
Diffusion 3, and Runaway’s Gen-2. Generative artificial intelligence (GenAl) has great importance in
enhancing entrepreneurial practices and activities by generating ideas, analyzing data, and helping
to solve problems. In the same context, GenAl has worked to facilitate entrepreneurship learning
processes. (Winkler et al., 2023; Fayolle, 2018; Neck & Greene, 2011). Moreover, Duong et al. (2024)
describe how GenAl such as ChatGPT uses NLP to deliver fun and efficient learning that enhances
students’ problem-solving and decision-making abilities.

This study seeks to enrich the existing literature on integrating Al tools into entrepreneurship
education. This emperical study is the first to explore the influence of Al-driven entrepreneurship
education, specifically GenAl chatbot (ChatGPT) and Al-based simulation (SimVenture) on start-up
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intention through the mediating roles of entrepreneurship education outcomes, (entrepreneurship
cognition, entrepreneurship competencies, and innovation spirit) in the higher education institutions
in the Middle East region.

After providing a brief review of the literature and identifying the research gap, we identified
the research questions as follows:

RQ1: How does GenAl chatbot (ChatGPT) influence start-up intention of students in higher
education institutions in the Middle East?

RQ2: How does Al-based simulation (SimVenture) influence start-up intention of students in
higher education institutions in the Middle East?

RQ3: How does GenAlI chatbot (ChatGPT) influence entrepreneurship educational outcomes of
students in higher education institutions in the Middle East?

RQ4: How does Al-based simulation (SimVenture) influence entrepreneurship educational
outcomes of students in higher education institutions in the Middle East?

RQ5: How do entrepreneurship educational outcomes influence start-up intention of students
in higher education institutions in the Middle East?

RQ6: How does GenAl chatbot (ChatGPT) influence start-up intention through the mediating
roles of entrepreneurship educational outcomes of students in higher education institutions in the
Middle East?

RQ7: How does Al-based simulation (SimVenture) influence start-up intention through the
mediating roles of entrepreneurship educational outcomes of students in higher education
institutions in the Middle East?

2. Literature Review
2.1. Artificial Intelligence

The history of Al dates back from the mid twentieth century, with leading early scholars such
as Alan Turing and John McCarthy who had started the idea of the modern progressive science.
Turing, in his famous paper Computing Machinery and Intelligence presented in 1950 posed the
question ‘Can machines think?’ and as part of the proposal for an identification of a procedure for
this Turing put forward what is today referred to as the Turing Test (Turing, 1950). and then
McCarthy used for the first time in 1956 the term “Artificial Intelligence”, which is considered as the
official start of the Al as an academic field (McCarthy, et al., 1955).

During the 1960s and 1970s, the work based on symbolic processing contributed much to the
advancements of the Al technology and during the early 1980’s it led to the creation of expert systems
which were defined as computer programs which were purposed to solve specific problems that are
much similar to that of an expert professional in that certain field (Feigenbaum, 1980). However, it
was found that due to the constraints of these initial systems for instance, being highly reliant on rule
based programming; Al has witnessed a stagnation known as the “Al winter’. An Al winter is a time
in the history of artificial intelligence research when funding and interest are lower (Al Newsletter,
2005).

Most of us remember the historic event in 1996 when the Deep Blue team developed a computer
capable of defeating world chess champion Garry Kasparov. The computer beats the world chess
champion! ...And the computer succeeded in defeating the best chess player in the world at that time.
The Deep Blue team has already astonished the world by outlining in magazines, “Machine
Intelligence Beats Human Intelligence.” Machine intelligence has been developed and is now known
as artificial intelligence. The revival of Al started around the late 1990s and early 2000s propelled by
the birth of machine learning that is a branch of Al that tries to train machines on data. This transition
happened due to enhanced computation capacity and generality of big data (Domingos, 2012). The
enhancement of the neural networks and deep learning later pushed Al into higher innovations and
refining the models which could perform complex tasks such as image and speech recognition
(LeCun et al., 2015).

The period between the year 2000 and 2024 can be attributed as an era of marked progress in the
area of Artificial Intelligence and evident incorporation from the sphere of technology into society.
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The early 2000’s saw the birth of Al basic growth, upon the development of machine learning’s such
as support vector machines and deep learning setting the pace for enhanced algorithms (Russell &
Norvig, 2016). Robotic and automation innovation came into the picture with products like iRobot’s
Roomba while programming smart cars was seen in programs like DARPA’s Grand Challenge (Lin
& Goodrich, 2009; Thrun, et al., 2006).

From 2006 to 2010, deep learning was developed which led to significant improvements in image
recognition and language processing (Hinton et al., 2006). Such as Google Translate or IBM Watson
in translating languages and in diagnosing health conditions (Ferrucci et al., 2013; Le & Schuster,
2016). One of the developments that we saw in 2010 was the technology voice to a mobile phone user,
which was launched by Apple’s Siri.

Starting in 2016 and going up to 2020, Al had huge surprises: a boom in natural language
processing with transformer models like BERT and GPT-3; enhanced Al abilities in understanding
and generation of human language (Devlin et al., 2018; Brown, et al., 2020). In 2023, the sharpeness
of large language models or LLMs like ChatGPT dramatically changed the Al's performance and its
capability to create enterprise value. These new generative Al practices are such that deep learning
models can then be fine-tuned on unstructured massive unannotated data (IBM., 2023).

After presenting the historical development of artificial intelligence, Table 1 reports the most
cited definitions of artificial intelligence.

Table 1. Most cited definitions of artificial intelligence.

Author Definition
Al is the technology that makes it possible for machines to mimic human
intelligence and problem-solving skills on computers.

IBM (2023)

European Commission Alis a group of technologies that combines computing power, algorithms,
(2020, p.2) and data.
Al is the rationality of computers, systems, or software, as well as human
performance.

Pedro et al. (2019, p.8)

Russell & Norvig (2016, the study of [intelligent] agents that receive precepts from the environment
p. 60) and take action.

Al is the process of turning machines into intelligent beings; intelligence is
Nilsson (2010, p. 13)  the characteristic that allows an object to operate sensibly and predictably
in its surroundings.

Defined as It is the engineering and science of creating intelligent devices,

McCarthy (2007, p.2) .
particularly computer programs.

In this study, the authors relied on (1) GenAl chatbot such as OpenAl’s ChatGPT. (2) Al-based
simulation, such as SimVenture Business Simulations. Google (2023) defines generative Al as a
technology that generates text, images, music, audio, and video. GenAl then “uses the learned
patterns to generate new content.” GenAl shines brightly in the world of Al for it moves away from
the old route of Al which was all about leaning on machine learning (ML) and predicting stuff based
on what happened before. Stepping away from what was once common GenAl draws on the strength
of large language models (LLMs) and those dealing with art and video to develop new writings and
stuff that mixes text with other modes (Wharton School 2023).

The general framework of SimVenture is that it is a business simulation tool designed to provide
an experience, in the form of small business venture mimicry. It is popular in educational and training
circumstances to teach entrepreneurship, business organization and management, and decision-
making. This aspect makes the platform quite realistic and more engaging since the targeted skills
are practiced with an aspect of handling a virtual business entity (SimVenture, 2024).

2.2. Entrepreneurship Education

Entrepreneurship Education is essential to a successful learning journey that meets the demands
of the workplace since it improves students’ involvement in the dynamic corporate world and their
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causal and linear grasp of strategic thinking (Lazear, 2004). Any pedagogical [program] or process of
education for entrepreneurial attitudes and abilities is referred to as entrepreneurial education (EE)
(Fayolle et al., 2006, p. 702). EE has been around for a while and has become quite common (Kuratko,
2005). However, various stages of growth are the focus of different types of EE (Bridge, O’'Neill, &
Cromie, 1998; Gorman, Hanlon, & King, 1997). According to this concept, EE is the process that gives
individual the knowledge and abilities they need to take advantage of opportunities (Li, et al., 2023).

The fundamentals of entrepreneurship are being taught at many colleges and educational
institutions so that students can initiate their own project, comprehend the dynamics that change in
tumultuous contexts, and then take advantage of profitable chances (Iwu, et al., 2021). Academics
have listed numerous types of EE that are aimed at particular groups of people (Jamieson, 1984;
Lifian, 2004). For example, Jamieson (1984) considered three type of EE: (1) education for awareness,
(2) preparation for aspiring entrepreneurs, and (3) management training for existing. Moreover,
Lifian (2004) revealed four different types of EE: (1) education for awareness, (2) education for start-
up, (3) entrepreneurial dynamism, and (4) continuing education for existing entrepreneurs.

2.3. Al in Entrepreneurship Education (AIEE)

With the rapid development of artificial intelligence and the several advantages it offers,
academics have worked to benefit from artificial intelligence and integrate it with teaching and
learning. Table 2 shows various research papers that detail the use of Al in the teaching and learning
of entrepreneurship and the type of artificial intelligence encompassing Al-based simulation, GenAl
such as ChatGPT, machine learning, and big data. It is in the educational context where these technologies
are employed to support learners and improve students’ entrepreneurial knowledge, competencies,
and spirit. The previous study used various research methods (e.g., qualitative studies, quantitative,
and systematic reviews) applied in different regions of the world. Neural networks and other machine
learning technologies are also discussed concerning the educational process in entrepreneurship. In the
experimental research conducted by Botha et al. (2021), the authors explore the applicability of the
concept of the neural networks in the teaching process in Zambia, specifically, in understanding the
patterns and trends in business-related activities and integrating the outcomes of the analysis into
students” knowledge of entrepreneurship. Likewise, Xu & Zhang (2021) in China employs wavelet
neural networks to analyze unsustainable signals, which in return offer students with valuable
information about the time and frequency area. These studies draw emphasis on self-development
of machine learning technologies to enhance the condition of analytical and cognitive properties
concerning the EE.

Table 2. AIEE.

Adoption of Al Definition of applied Al Research
Authors Area
technology technology method
Digital business games, which will
hereafter be referred to as “business
Al-based ., . .. . .
Bawack & . . . . games” for simplicity, are interactive
. simulations (Digital . . . .
Tchokoté . digital learning tools that mimic a Review Global
Business Games, .
(2024) . company setting and allow students to
e.g., SimVenture) ) .
practice or assess their hard and soft
business skills.
ChatGPT is Al chatbot, which make use
Duone et al of sophisticated natural language Quantitative
(20%2 2 " GenAlI (ChatGPT) processing (NLP) algorithms, have research Vietnam
become extremely effective tools for (survey)

companies all over the world.
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6
Al-based
simulations Virtual reality (VR) and business
Kangiwa, et (Business simulations are two potent Al tools that Qualitative Not
al. (2024)  Simulationsand  provide entrepreneurs with hands-on research  specified
Virtual Reality (VR) learning experiences.
environments)
- titati
George Not provide direct definition, but Quantitative
Reyes, et GenAlI (ChatGPT) o . . research Ecuador
describing ChatGPT in education .
al. (2024) (Experiment)
Herani & Quantitative

. . finiti
Angela  GenAl (ChatGPT) g;iﬁ;;?é:;g;gei;;jf;'t?;ﬁ research  Indonesia

(2024) (survey)
GenAl is the most recent development

in Al big data, and machine learning, is

inkl litati
Winkler et GenAI (ChatGPT) capable of carrying out a wide range of Qualitative Global
al. (2023) . research
natural language processing (NLP)
tasks.
Machin Learning, Quantitative
Alqahtani Natural Language, Not provide direct definition, but research Qatar
(2023)  Expert Systems, and describing them. (survey)
Machine Vision Y
Ausat et al. ChatGPT is a language model created by Qualitative
AT (ChatGPT lobal
(2023) GenAl (ChatGPT) OpenAl that uses artificial intelligence. ~ research Globa
ChatGPT is a sophisticated language
Su & Liu learning model created by OpenAl an  Qualitative .
(2023) GenAl (ChatGPT) American artificial intelligence research ~ research China
center.
. . . . Quantitative
Abaddi Not provide direct definition, but
(2023) GenAl (ChatGPT) describing ChatGPT in education research Jordan
(survey)
Large-scale heterogeneous data that can
Al-Darras & ) be sorted and examined with a wide  Quantitative
Big data (data
Tanova analytics) range of tools (e.g., Apache Hadoop, research Jordan
(2022) Y Apache Spark, Microsoft Azure, and (survey)
Tableau Software)
Liang et SPA-VFS and Not provided directly, but describing Ql;:;:;i?ye China
al. (2021) GRNN and combining two algorithms .
(Experiment)
Botha etal. Machine learning a method for seeing trend? and patterns Quantitative .
in a series of actions research Zambia
(2021) (neural networks) .
(Experiment)
Machine learning Wavelet analysis technology is a useful Quantitative
Xu & Zhang . . . .
(2021) (Wavelet neural tool for analyzing unstable signals in the  research China

network) time and frequency domains. (Experiment)
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7
Numerous online courses on
social media (Wiki, entrepreneurial education are .availab¥e
. on Coursera. In summary, social media
Facebook), serious .
was used to promote collaboration
games (FLYGBY .. . .
. among participants in online and
and SimVenture), . . .
Chen et al. . blended entrepreneurship education;  Systematic
and Massive Open . . . Global
(2021) . serious games were employed to raise review
Online Courses .
. student enjoyment and engagement;
platform (Massive . .
. and Massive Open Online Courses
Open Online . .
offered a platform in addition to
Courses platform), . .
excellent learning materials.
Game-based business simulation is so
ood at simulating a real-world
Al-based & titati
Baruah & . as.e business, it's regarded as one of the Quantitative Not
simulations . . . research .
Mao (2021) . most significant teaching and learning . specified
(SimVenture) . . (Experiment)
resources in entrepreneurship
education.
Machine learnin the standpoint of cognitive
Tkachenko & understanding of information and Qualitative Not
(model of neuro- . L
et al. (2019) development of the entrepreneurial research  specified
fuzzy regulator) ..
training
SimVenture which offer students a real-
Al-based .
Baruah, et . . world taste of managing a company and .
al. (2019) simulations roving their creative ideas Review Global
) (SimVenture) p & ’
Big data is terabytes (1013 bytes),
petabytes (1015 bytes), and larger
t ies of online dat th
Sedkaoui Big data (data « egon.es .O onime data cor'npo'se € Qualitative Not
. majority of IG data, which is o
(2018) analytics) . research  specified
predominantly network-generated on a
large-scale volume, by diversity, and
velocity.
Williams Al-based SimVenture is a business simulation  Quantitative
(2015) simulations game created by entrepreneurs for research UK
imVenture entrepreneurs. xperiment
SimV P Experi
Not provide directly, bust describe it as
SimVenture aims to engage young
Williams Al-based people’s brains and foster business, = Quantitative
2011) simulations entrepreneurship, and entrepreneurial ~ research UK
(SimVenture) thinking while making learning (Experiment)
engaging, relevant, and fun.
GenAl (ChatGPT
ear; d }fo bzse d ) Not provide direct definition, but Quantitative Middle
This study . . describing ChatGPT and SimVenture research
simulations in EE (survey) East
(SimVenture) y

Big data analytics is another relative significant Al technology implemented into the EE. Al-
Darras & Tanova (2022) further expand the big data analytics model with regard to the roles that the
mediating variable of entrepreneurial orientation plays between big data analytics capabilities and
organizational agility. The quantitative study conducted in Jordan shows that the value of
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entrepreneurial orientation mediates the link between big data analytics capabilities and agility.
Consequently, based on the suggestion of Sedkaoui (2018) considered that students’ practice of
entrepreneurship is also of vital importance when properly designed with business processes as well
as learning requirements and can lead to improved performance as well as the quality of decisions
made. These studies continue to support the use of big data analysis in the enhancement of students’
abilities to address big data problems and support decision-making processes.

Table 2 also presents other Al technologies used in EE as found in other studies. Citing the study
of Liang et al. (2021) from China, the author explains how SPA-VFES and GRNN algorithms are used
in accomplishing the use of diverse Al techniques in the educational contexts. Tkachenko et al. (2019)
focus on the analysis of the neuro-fuzzy regulator model from the cognitive point of view, while
giving the qualitative notes on the use of this model in the field of entrepreneurial training. Moreover,
Chen et al. (2021) do a systematic review of Wiki and Facebook social media, FLYGBY and
SimVenture serious games, and Massive Open Online Courses (MOOCs) to demonstrate the
collaboration and learners’ engagement in the online EE. In this study, we concentrate on GenAl
chatbot (ChatGPT) and Al-based simulation (SimVenture) and integrated these tools into EE among
students of higher education institutions in the Middle East.

2.4. Hypotheses Development

One of the advantages of ChatGPT is generating creative ideas and helping entrepreneur in
designing strategic plans. According to Joosten et al. (2024) Al-generated ideas are better than human-
generated ideas. the idea of using ChatGPT can be equally suitable for managing business processes
and decision-making as it can enhance the methods of business management and strategic decision-
making by increasing business efficiency, productivity, and quality of decision-making. Regarding
the benefits that can be offered by ChatGPT, it is possible to list the following: ChatGPT will serve as
an intelligent assistant for enterprises, as it allows prompt responses, detailed data analyses and
creates user-specific communication (Jusman et al., 2023).

We believe ChatGPT is a vital tool in boosting entrepreneurs’ intentions to start their own
business and help in conducting a feasibility study. Giirsoy & Dogan (2023), identified strengths,
weaknesses, opportunities and threats of applying ChatGPT in financial markets while doing a
SWOT analysis. Therefore, acquiring knowledge of the relationship between the identified features
allowed to conclude that ChatGPT can have certain advantages in financial analysis and the decision-
making process.

In addition, Fu et al. (2024) suggested that ChatGPT experienced difficulties in understanding
terms that were specific to planning, however, it would minimize human mistakes by capturing
details in complex planning documents. ChatGPT has a role in several areas that entrepreneurs can
benefit n shaping start-up intentions by enhancing various stages of the entrepreneurial process.
There are several advantages offered by ChatGPT that cover a broad range. In addition to customer
insights, these advantages include market research, virtual assistantship, market entry strategies,
segmentation, marketing plans, and product development (Tarabah & Amin, 2024). In this regard,
we believe that chatGPT is a vital tool and aid for entrepreneurs in generating creative ideas and
assisting in designing strategic plans. It is possible to characterize chatGPT as a management
consultant. Based on above, the study hypotheses can be developed as follows:

Hypothesis 1a. ChatGPT has a positive influence on start-up intention of students in higher education
institutions in the Middle East.

Hypothesis 1b. ChatGPT positively influences start-up intention through the mediating role of
entrepreneurship cognition of students in higher education institutions in the Middle East.

Hypothesis 1c. ChatGPT positively influences start-up intention through the mediating role of
entrepreneurship competencies of students in higher education institutions in the Middle East.
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Hypothesis 1d. ChatGPT positively influences start-up intention through the mediating role of innovation
spirit of students in higher education institutions in the Middle East.

SimVenture is a highly specific and virtual business simulation game concerning the idea of a
small business which further impacts the start-up intentions of the students in a significant manner.
This tool is commonly applied in entrepreneurship education to foster learners’ understanding of
business environments and running enterprises. By the application of SimVenture, the users gain
practical skills in financial control and analysis, designing the marketing plan, and operating
management which are the core components of entrepreneurship. This kind of training and practice
not only builds students’ commercial awareness but also prepares students for the spirit and abilities
that viable opportunities exist in the real business environment (Beckem & Watkins, 2012). Another
area that is affected by SimVenture is the decision-making skills. The simulation presents the students
with strategic decisions that are real-life like and hence the development of critical thinking and
problem solving skills. As Pittaway & Cope (2007) indicated, this kind of learning-by-doing is
particularly important for the enhancement of decision making skills that in turn affect the start-up
intentions. Moreover, it also increases the confidence of the students in their entrepreneurial abilities
through the risk-free environment that is offered by SimVenture to allow the students to practice,
take risks, and even fail. This enhanced self efficacy leads to a higher level of actual intent to start a
real business (Zhao et al., 2005). Based on above, the study hypotheses can be developed as follows:

Hypothesis 2a. SimVenture has a positive influence on start-up intention of students in higher education
institutions in the Middle East.

Hypothesis 2b. SimVenture positively influences start-up intention through the mediating role of
entrepreneurship cognition of students in higher education institutions in the Middle East.

Hypothesis 2c. SimVenture positively influences start-up intention through the mediating role of
entrepreneurship competencies of students in higher education institutions in the Middle East.

Hypothesis 2d. SimVenture positively influences start-up intention through the mediating role of innovation
spirit of students in higher education institutions in the Middle East.

Entrepreneurs can overcome their hesitation to try out new technologies and increase the scope
of their experimentation activities when there is a high-quality technology (Gupta, 2024). One of the
technologies that university students have come to rely on to solve their assignments, academic
projects, and other matters is the ChatGPT tool. We believe that adopting technologies that help
students learn and remove barriers to building knowledge and saving time is important. However,
considering ChatGPT, we doubt the accuracy of the data it offers. Accordingly, another prominent
theme in the Table 2 is the adoption of GenAl technologies, particularly ChatGPT, in EE. Duong et
al. (2024) indicates that the use of ChatGPT in entrepreneurship has a favorable impact on the ability
to recognize opportunities, digital entrepreneurial knowledge, and self-efficacy. It was also
discovered that the effects of Al-related stimuli on digital entrepreneurial intention and conduct were
considerably mediated by digital entrepreneurial self-efficacy. Similarly, Herani & Angela (2024)
mentioned that if young people believe that GenAl technology adoption will take a lot of effort, they
will be much more motivated to participate in digital entrepreneurship if they believe that the tool
will be very helpful for their future company ventures. Moreover, Duong et al. (2024) showed that
using ChatGPT significantly enhanced perceptions of Al competencies, the ability to recognize
business opportunities, and the confidence to pursue digital entrepreneurship. Students make
significant progress in learning the information required for scientific entrepreneurship. Using a
narrative scripting technique in conjunction with AI ChatGPT can open up new learning
opportunities for learners (George-Reyes et al., 2024).

The integration of ChatGPT stimulates entrepreneurial creativity by enabling entrepreneurs to
figure out innovative ideas, try out cutting-edge business models, and come up with inventive
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answers to challenging problems (Sieja & Wach, 2023). After presenting previous studies that
integrated GenAl in EE, we note that the literature still needs empirical studies (quantitative
methods) that provide evidence about the integration of GenAl cahtbot (ChatGPT) into EE and the
extent of its impact on the entrepreneurship educational outcomes of students of higher educational
institutions. Accordingly, the study hypotheses can be developed as follows:

Hypothesis 3. ChatGPT has a positive influence on the entrepreneurship cognition of students in higher
education institutions in the Middle East.

Hypothesis 4. ChatGPT has a positive influence on the entrepreneurship competencies of students in higher
education institutions in the Middle East.

Hypothesis 5. ChatGPT has a positive influence on the innovation spirit of students in higher education
institutions in the Middle East.

Entrepreneurship Simulation is the Startup Game is a hybrid computer game and real-world
experience created to help students comprehend the startup process from a range of constrained
perspectives. As they work to launch their company, players might assume the roles of employee,
funder, or founder. In addition to hiring staff members and competing with other founders and their
businesses, players also accept funding from investor players (Fox et al., 2018). Numerous works are
devoted to Al-based simulations to use them as teaching materials in the field of entrepreneurship.
For example, Bawack & Tchokoté (2024) highlight that; business digital games such as SimVenture
allows students a controlled realistic environment to practice and self assess their business skills
within a simulated corporate environment. Likewise, Baruah et al. (2019) review the implementation
of online business simulation systems like SimVenture Evolution and SimVenture Validate which
enable students to manage and validate their business ideas. Such kinds of technologies can assist
students in developing numerous competencies that are necessary to enhance their entrepreneurial
qualities. In this way, organizing business simulation through SimVenture, students develop their
innovative thinking and entrepreneurial skills in contexts and situations of real life (Baruah & Mao,
2021). These simulations are evaluated by the studies using experimental research methodologies
regarding the effect of such simulations on student’s entrepreneurial knowledge and competencies
and innovation spirit.

Through the business simulation, students were able to confront their weaknesses, overcome
some of them, and advance their learning significantly. The use of SimVenture increased students’
understanding of business in general and the difficulties faced by entrepreneurs (Williams, 2015).
Thus, SimVenture is an efficient agent of knowledge transformation into practice that has a positive
impact on formation of entrepreneurship cognition, competencies and innovation spirit. The
assigned group work simulation enhances the emergence of key entrepreneurial personal factors and
perspectives to nurture the successful entrepreneurial mindset amongst students in the
contemporary entrepreneurial world. Such results proved the relevance of the integration of the
simulation-based decision-making methodology into the educational process of students-
entrepreneurs and showed the possibilities of using such an approach to improve the educational
process and outcomes for students. Accordingly, the study hypotheses can be developed as follows:

Hypothesis 6. SimVenture has a positive influence on the entrepreneurship cognition of students in higher
education institutions in the Middle East.

Hypothesis 7. SimVenture has a positive influence on the entrepreneurship competencies of students in higher
education institutions in the Middle East.

Hypothesis 8. SimVenture has a positive influence on the innovation spirit of students in higher education
institutions in the Middle East.
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Students with a strong awareness, knowledge, and understanding of entrepreneurial concepts
have a greater chance of starting a business (Krueger Jr et al., 2000). Which in line with Shane &
Venkataraman (2000) indicated that individuals with high levels of entrepreneurial cognition exhibit
superior ability to spot opportunities in the market. This capability increases their inclination to
initiate their own businesses. Consequently, entrepreneurship cognition influences how individuals
perceive risk and make decisions. Entrepreneurs with developed cognitive frameworks are more
adept at assessing risks. They make informed decisions, which increases their confidence in
managing uncertainties of entrepreneurship (Mitchell, et al., 2002). This confidence, known as
entrepreneurial self-efficacy further strengthens their intention to launch business (Chen et al., 1998).
Educational programs and environmental factors also shape entrepreneurship cognition. Programs
that teach opportunity recognition enhance cognitive frameworks. Risk management skills contribute
significantly to problem-solving abilities. These components can increase start-up intentions among
aspiring entrepreneurs. Exposure to role models and supportive ecosystems reinforces positive
attitudes. Such factors motivate individuals to pursue ventures in start-up environments (Fayolle &
Gailly, 2015). Accordingly, a hypothesis is developed as follows:

Hypothesis 9. Entrepreneurship cognition has a positive influence on start-up intention of students in higher
education institutions in the Middle East.

Numerous studies have shown that entrepreneurship competencies have a significant effect on
start-up intentions. According to Lans et al. (2008), the acquisition of skills in such areas as financial
management and strategic planning increases the level of self-assessed business confidence and
makes individuals more likely to be ready for business. Sanchez (2013) pointed out that EE enhances
these competences, which increases entrepreneurial intention levels. McGee et al. (2009) identified
entrepreneurial self-efficacy as a mediating variable in the relationship between entrepreneurship
competences and start-up intentions. According to Fayolle and Gailly (2015), programs aimed at
developing such competences as the ability to see opportunities or risk management have a positive
effect on entrepreneurial attitudes and intentions. From all of the above, it can be well emphasized
that good entrepreneurship competences act as motivating factors for encouraging individuals to go
in for start-up business. Based on above, the hypothesis can develop as follows:

Hypothesis 10. Entrepreneurship competencies have positive influence on start-up intention of students in
higher education institutions in the Middle East.

According to previous studies, an innovation spirit greatly enhances it by creating an
environment that is conducive to creativity and where individuals can create new ideas for business
(Kirkley, 2016). It also helps improve problem-solving skills among entrepreneurs so that they can
go about their daily challenges more innovatively (Amabile, 2018). Risk-taking and resilience are
other components embedded in an innovation spirit which are important dimensions when facing
entrepreneurial uncertainties (Zhao et al., 2005). Promoting educational programs on creativity may
further enhance these effects thereby increasing entrepreneurial intentions (Nielsen & Lassen, 2012).
Accordingly, a hypothesis is developed as follows:

Hypothesis 11. [nnovation spirit has a positive influence on start-up intention of students in higher education
institutions in the Middle East.

Based on above, we proposed the conceptual framework in Figure 1 as follows:
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Figure 1. Proposed conceptual framework.

3. Materials and Methods
3.1. Context of the Study

The emphasis on the use of Al in teaching entrepreneurship is consistent with Middle Eastern
countries’ efforts to enhance strategy, which is considering the development of knowledge-based
economies and supportive ecosystems for entrepreneurship. In this regard, the management of
universities in the region is gradually integrating Al technologies into their programs to equip
students to face the challenges of today’s business environments. Some of these institutions include
Bath Spa University (UAE), Institute of Management Technology (UAE), MSA University Cairo
(Egypt) and Qatar University (Qatar) and the interaction between themselves and the intended EE
students’ forms rich insights into how Al is affecting and would impact on start-up intentions. These
institutions were chosen due to their status as SimVenture clients and software users (SimVenture,
2024). This fits in with the context of the study in Al-driven entrepreneurship education and business
simulation tools. One of the programs offered at the Institute of Management Technology (UAE) is
Bachelor of Business Administration (BBA), and it has a comprehensive curriculum in
entrepreneurship. In the third year of the program, “Entrepreneurship” coded BBA216 is scheduled
to introduce students into basic principles as well as advanced concepts of entrepreneurship. This
course acts as a basis for comprehending entrepreneurial principles and practices by students. In the
second semester, students have an option to take other elective courses such as “Entrepreneurship
Simulation” with code BBA430. SimVenture platform oriented, this elective teaches students through
business simulations using hands-on applications that boost their entrepreneurial skills as well as
decision-making abilities. The purpose of these courses is therefore integrating theoretical knowledge
with practical applications to build competencies needed by graduates when they engage real life
entrepreneurial challenges. At Bath Spa University, Business Administration program is offered with
majors in Human Resource Management (HRM) and Marketing. This affords a relevant business
curriculum matched to provide students with all necessary knowledge and skills needed in the
business field. During the second semester of the second year, students majoring in HRM and
Marketing subjects are required to take the Entrepreneurship course. Hence, it is expected that after
completing this course, the students will have a grasp of the basic concepts relating to
entrepreneurship. It encourages them to explore innovative business ideas and develop
entrepreneurial mindsets. During the first semester of the third year, students specializing in HRM
and Marketing take a course “Enterprise; Creating your business”. This course is continued from the
prior course “Entrepreneurship” in which this course provides the real-world experiences of students
regarding the initiation and management of new business firms. Finally, it concentrates on important


https://doi.org/10.20944/preprints202408.1140.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 15 August 2024 doi:10.20944/preprints202408.1140.v1

13

processes in business planning and analysis, course as well as strategic management to prepare
students for challenges of creating and managing business enterprises. However, Bath Spa University
offers external courses related to the Entrepreneurship Simulation (SimVenture) after the third year
of program.

BA of Marketing and International Business program at MSA University Cairo offers
Entrepreneurship and Small Business Management courses in the third year. However, the Business
Simulation course is not compulsory or an elective course, but rather an independent course that
students are free to join. The course is called the “The stock market simulation course” and is offered
to students of the Faculty of management Sciences. Similarity, Qatar University also provides an
undergraduate BA of Business Administration and Marketing program, which teaches
entrepreneurship courses and provides a business simulation (SimVenture) course, but it is not
compulsory for students.

The focus on Al-driven EE aligns with strategic objectives of Middle Eastern countries to build
knowledge-based economies and foster entrepreneurial ecosystems. In this context universities in the
region are incorporating Al technologies into their curricula. They aim to better prepare students for
demands of modern business landscapes. Institutions such as Bath Spa University (UAE), Institute
of Management Technology (UAE) MSA University Cairo (Egypt) and Qatar University (Qatar) are
at the forefront of this educational innovation. They provide fertile ground for examining the
influence of Al-driven EE on entrepreneurship educational outcomes and students’ start-up
intentions.

3.2. Research Method

The current study adopts a quantitative research method to examine the influence of GenAl
chatbots (ChatGPT) and Al-based simulation (SimVenture) on students’ start-up intentions through
the mediating role of entrepreneurship educational outcomes in higher education institutions in the
Middle East; thus, the need for a quantitative method that is based on facts and figures and which
can easily analyze the relationship between variables statistically (Creswell, 2014). This method will
help in making an evidence-based conclusion since it will be centered on numerical data and
statistical analysis, about the influences of ChatGPT and Simventure on the mediating variables of
entrepreneurship cognition, competencies, and innovation spirit, and subsequently determining
students’ intention to start a business. Several studies have used the quantitative method to
measuring ChatGPT in EE (Duong et al., 2024; Herani & Angela, 2024). This study is similar in the
method used to measure ChatGPT in EE. Still, this study is the first to rely on the quantitative method
(survey) to measure the SimVenture platform EE, compared to most previous studies that relied on
the quantitative approach (experiments) or qualitative to explore the relationship between the
SimVenture platform in EE, as shown in Table 2.

3.3. Sample and Procedures

The study sample consisted of fourth-year undergraduate students enrolled in business
administration programs or related programs in four universities in the Middle East that offer a
business simulation course for the SimVentur platform. As shown in Table 3, we collected 166
questionnaires by designing an online questionnaire through Google Forms and publishing a Google
Drive link in Facebook and WhatsApp groups for fourth-year students, especially in groups related
to SimVenture business simulation courses. The student was required to meet two filter questions:
student was allowed to complete the questionnaire if he (1) used ChatGPT in education (2) and had
completed the SimVenture business simulation course. Otherwise, or if one of the two questions was
not met, the student was completely excluded from the study sample.
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Table 3. Characteristics of the Study Sample of Fourth-Year Undergraduate Students in Business
Programs Utilizing ChatGPT and SimVenture.
University Country Questionnaire completed

Bath Spa University UAE 32
MSA University Cairo Egypt 97
Qatar University Qatar 11
Institute of Management Technology UAE 26
Total Middle East Region 166

3.4. Scale Items Development of ChatGPT and SimVenture

While qualitative methods have been used in several studies to evaluate ChatGPT, it has also
been assessed quantitatively, using frameworks like the Technology Acceptance Model (TAM) as
shown in Table 2. Nonetheless, this paper seeks to measure ChatGPT in EE on two primary
dimensions: learning enhancement and student engagement fostered by ChatGPT. We posit that the
TAM is not appropriate to assess ChatGPT in EE since it does not capture the specific objectives of
this research. After a careful review of the available literature, it was found that there were no scales
specifically for EE appropriate to this study. The evidence further exposed this particular need for a
new scale, for capturing the typical dimensions of ChatGPT in EE. Hence, in order to realize the
objectives set down in this study, the development of a tailored scale is inevitable.

This extends to the measurement of SimVenture. Scholars have more recently been narrowing
down to the evaluation of SimVenture as far as EE is concerned and its impact on educational
outcomes using quantitative experimental research method. This approach is considered appropriate
and has proven its effectiveness in measuring the effects of SimVenture. However, in this study, we
pursued a different method where we applied a quantitative survey research method to assess
SimVenture in EE and how it affects students” educational outcomes and intentions to start their
businesses.

We developed a new survey instrument based on the Likert scale for use in quantitative surveys
(see Appendix) after drawing insights from previous quantitative experimental studies as shown in
Table 2. This approach would help measure the nuanced impact that SimVenture has on students’
startup intentions, thus giving a fuller picture of how far it helps foster EE.

3.5. Measurement of Entrepreneurship Outcomes and Start-Up Intention

Entrepreneurship cognition was measure using 5 items scale adopted from (Alqahtani, 2023;
Bian et al., 2021). While Entrepreneurship competencies was measure using 5 items scale adopted
from (San-Martin et al., 2022; Ismail, et al., 2019; Adeniyi, 2023). Additionally, innovation spirit was
measure using 3 items scale adopted form (Lee et al., 2019; Bian et al., 2021). Finally, start-up intention
was measure using 9 items scale adopted from (Lee et al., 2019). A five-point Likert scale was used to
rate each item (1 = strongly disagreed and 5 = strongly agreed).

3.6. Filter Question

This study has two filter question; (1) Do you use ChatGPT in learning? This question is
answered with yes or no, so if the answer is (no), please do not proceed the questionnaire, as you are
not part of the required sample. This also applies to the question (2) Did you complete the SImVenture
course?

3.7. Pilot Study

Conducting a pilot study is important in the research process since it allows the refinement of
the research instruments, procedures, and overall design to be done before the full-scale study. In
regard to this research on the effect of Al-driven tools like ChatGPT and SimVenture on EE and
students’ start-up intentions, a pilot study was done having a sample of 28 undergraduate students
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from selected universities in the Middle East. A reliability test was conducted to confirm the item’s
validity and reliability, and Cronbach’s Alpha was utilized to measure the consistency and reliability
of the results.

Table 4 shows the results of Cronbach’s Alpha reliability test of the constructs items of the
questionnaire. The results of reliability test indicates that all the factors with Cronbach’s Alpha values
are highest than 0.7 which is acceptable according to (Hair et al., 2010). All the factors had a high and
very excellent Cronbach’s Alpha values. Moreover overall the questionnaire had an excellent and
high and Cronbach’s Alpha value with 0.977 including 34 items.

Table 4. Cronbach’s Alpha Reliability Test Results.

Factors Cronbach’s Alpha Comments No. of Items
ChatGPT 0.952 Excellent 7
SimVenture 0.965 Excellent 6
Entreprel.le.urshlp 0.918 Excellent 3
Cognition
Entrepreneurship
. 0.939 Excellent 5
Competencies
Innovation Spirit 0.939 Excellent 3
Start-Up Intention 0.973 Excellent 9
Overall 0.977 Excellent 34

3.8. Data Analysis

We collected data from the above-mentioned Middle Eastern universities students, and
analyzed the data using SPSS V. 26 to test pilot study and descriptive analysis, and SmartPLS V. 4.
Partial least square structural equation modeling (PLS-SEM) was used, which leads to a statistical
examination of the relationships between the factors of the adoption model. The reason for choosing
PLS-SEM for data analysis was that it has been shown to work well with complex models.

4. Results
4.1. Demographic Profile of Respondents

The Table 5 describes the gender and nationalism of the participants in the study. Regarding the
gender distribution, the sample involves 166 respondents; 62% of which are male (103), while 38%
are female (63). This means that the study has more male participants compared to females, hence a
clear gender bias in the sample. With respect to nationality, Egyptian participants are dominant
having comprised 52% of the sample (87 participants). The second most represented group is
participants associated with UAE where 43 participants constitute 26 percent of the total. Another 5%
or 9 individuals of the sample are from Qatar. Furthermore, there is ‘Other” account, which comprises
17% of the sample, (n=27).

Table 5. Demographic Profile of Respondents.

Variables Categories N %
Male 103 62%
Gend
enaer Female 63 38%
Total 166 100%
Qatar 9 5%
. . United Arab Emirates 43 26%
Nationality
Egypt 87 52%
Other 27 17%

Total 166 100%
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4.2. Descriptive Statistics

Table 6 provides a summary of the descriptive statistics and correlation matrix for all variables.
The mean of ChatGPT variable is 3. 232 and its standard deviation of 0. 999, which means that the
respondents’ level of the students is between unspecific to agree with a slightly negative skewness of
-0. 221, which means that the distribution had more participants scoring slightly above the mean and
fewer participants scoring much higher than the mean and a kurtosis of -0. 328 which is flatter than
normal. It is also obvious that the mean of SimVenture variable is 3. 934 and the standard deviation
of 0. 894, which mean that the students’” respondents are between unspecific to agree. It has a
skewness of -0. 957, which means that the distribution is more negatively skewed with the scores
more concentrated above the mean and the kurtosis is 1. 289 which is closer to 1 and indicates a more
peaked distribution. The mean of Entrepreneurship Cognition (EC) is 4. 018 and a standard deviation
of 0. 953, which indicates that participants overall have a positive attitude towards cognition in
entrepreneurship. The skewness of -1.031 and kurtosis of 0. 808 suggest that the distribution is
negatively skewed but has a normal distribution at the peak. ECS mean was 3.559 and the standard
deviation of 0. 948, it is moderate in perceived competencies among the participants. The results
obtained in the correlation matrix show that there is a correlation between the variables. Most
importantly, it is evident that SimVenture (SV) has high positive correlation with Entrepreneurship
Cognition (EC) 0. 835" and Innovation Spirit (IS) 0. 829** this infurs that high interaction with
SimVenture enhances high level of entrepreneurship cognition and innovation spirit. A positive and
significant relationship exists between the SI and all the other variables particularly with the IS with
a coefficient of 0. 931 ** implying that a positive change in the innovation spirit will greatly affect the
start-up intention positively. Also, there are positive relations between EC and ECS, which are
significant and equal to 0. 777* thereby suggesting that, cognitive involvement in entrepreneurship
is related to perceived competencies.

Table 6. The results of descriptive statistics and correlations matrix.

Variables Mean S.D Skewness Kurtosis C SV EC ECS IS SI
C 3.232  0.999 -0.221 -0.328 1
SV 3.934 0.894 -0.957 1.289 0.503** 1

EC 4.018 0.953 -1.031 0.808  0.427** 0.835** 1
ECS 3.559 0.948 -0.470 0.051  0.364™ 0.668** 0.777* 1
IS 3.839 0.994 -0.650 -0.154  0.465** 0.829** 0.821** 0.716** 1
SI 3.812  0.989 -0.695 -0.195  0.484* 0.798** 0.868** 0.783** 0.931** 1
Notes: N= 166, ** Correlation is significant at the 0.01 level (2-tailed); C = ChatGPT; SV = SimVenture; EC =
Entrepreneurship cognition; ECS = Entrepreneurship competencies; IS = Innovation spirit; SI = Start-up intention.

4.3. Measurement Model Evaluation

Measurement Model Evaluation provides an analysis of six constructs: Using Factor Loadings
(FL), Cronbach’s Alpha (a), Composite Reliability (CR), Average Variance Extracted (AVE), and
Variance Inflation Factor (VIF), reliability as well as validity for the seven constructs, namely,
ChatGPT, SimVenture, Entrepreneurship Cognition, Entrepreneurship Competencies, Innovation
Spirit, and Start-Up Intention will be deemed assessable. All the constructs demonstrate a reliable
internal consistency with the values of Cronbach’s Alpha and Composite Reliability above the
threshold level of 0. 7, indicating excellent reliability (Barrett, 2007). As shown in Table 7; therefore,
the model was reliable. After that, factor loadings, average variance extracted (AVE), and composite
reliability (CR) were calculated in order to verify the validity and discrimination of the measurement
model. Therefore, when factor sizes and AVE values are greater than 0.5 and CR values are greater
than 0.7, convergent validity is confirmed. Additionally, cronbach ‘s Alpha for constructs between
0.919 and 0.971. When the VIF value is higher than 5, multicollinearity appears, which is a sufficiently
high percentage (Shahzad et al., 2022). Moreover, the majority of VIF values are below 5 revealing
that there is little to no serious multicollinearity between the constructs.
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Table 7. Measurement Model Evaluation.

Constructs Items FL a CR AVE VIF
0.939 0.947 0.950
C1 0.870 6.037
2 0.823 3.577
C3 0.822 2.561
ChatGPT C4 0918 9.311
C5 0.901 6.550
Cé6 0.861 3.626
C7 0.791 2.472
0948 0.950 0.959
SVi1 0.877 3.620
SV2 0.876 3.129
SimVenture SV3  0.903 5.307
SV4 0.898 4.144
SV5  0.932 7.036
SV6 0.863 3.257
0.921 0.929 0.945
EC1 0.795 1.889
Entrepreneurship Cognition EC2  0.940 5.279
EC3  0.929 4.230
EC4  0.929 5.248
0940 0941 0.954
ECS1  0.929 5.470
Entrepreneurship Competencies ECS2 0.89 3.550
ECS3  0.882 3.116
ECS4 0.848 2.591
ECS5 0.934 5.643
0919 0.920 0.949
Innovation Spirit 151 0905 2.552
152 0.936 4.348
1S3 0.942 4.628

SI1 0920 0971 0973 0975 7.320

SI2 0.895 6.193

SI3 0.915 8.829

] SI4 0.937 9.904
Start-Up Intention S5 0.940 11.880
SI6 0.755 2.633

SI7 0.908 10.991

SI8 0.922 8.459

SI9 0.910 9.567

Note(s): FL = Factor loadings, VIF = Variance inflation factor, CR = Composite reliability, AVE = Average variance
extracted, a = Cronbach’s alpha.

4.4. Structural Model Evaluation

This study aims to explore the influence of GenAl chatbot (ChatGPT) and Al-based simulation
(SimVenture) on the students’ start-up intention through the mediating roles of entrepreneurship
outcomes (entrepreneurship cognition, entrepreneurship competencies, and innovation spirit) in the
higher education institutions in the Middle East region. Structure equation model was conducted
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using the BOOTSTRAP method in SmartPLS54 software to test the study’s hypotheses. Therefore, this
analysis examined both direct and indirect influence of GenAl chatbots (ChatGPT) and Al-based
simulation (SimVenture) on students’ start-up intention. Figure 2 shows the graphical outputs of the

structure model of C, SV, EC, ECS, IS, and SI.
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Figure 2. Graphical outputs of the structure model.

As shown in Table 8, GenAl chatbot (ChatGPT) had a significant positive influence on start-up
intention (p = 0.053, P < 0.05), which provides support for hypothesis Hla. In addition, Al-based
simulation (SimVenture) had a significant negative influence on start-up intention; where (3 =-0.109,
P < 0.05), the hypothesis H2.a was not supported. Therefore, these results highlight the direct
influence of both GenAl chatbot (ChatGPT) and Al-based simulation (SimVenture) on start-up
intention. Accordingly, the results showed that GenAl chatbot (ChatGPT) had a significant positive
influence on entrepreneurship cognition; where (3 = 0.009, P > 0.05), the hypothesis H3 was not
supported. Moreover, the analysis path of the direct effect of H4 from GenAlI chatbot (ChatGPT) to
entrepreneurship competencies is also not supported; where (3 =0.063, P > 0.05). Lastly, according to
the direct effect of GenAl chatbot (ChatGPT), the path showed that GenAl chatbot (ChatGPT) had an
insignificant influence on innovation spirit, where (3 = 0.071, P > 0.05), which H5 was not supported.

Table 8. The results of hypothesis testing.

Path p-values Mean STDEV t-values P-values Decision
Direct Effects

Hla C—SI 0.053 0.056  0.022 2.368 0.018* Supported
H2a SV — SI -0.109  -0.109  0.048 2.299 0.022* Not Supported
H3 C—EC 0.009 0.008  0.058 0.153 0.878 Not Supported
H4 C — ECS 0.063 0.070  0.081 0.779 0.436 Not Supported
H5 C—IS 0.071 0.075  0.052 1.378 0.168 Not Supported
He6 SV — EC 0.833 0.833  0.036 23.055 o Supported
H7 SV — ECS 0.636 0.630  0.086 7.428 o Supported
H8 SV — IS 0.792 0.788  0.050 15.782 o Supported
H9 EC — SI -0.109  0.295  0.063 4.648 o Not Supported
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H10 ECS — SI 0.140 0.147  0.049 2.860 0.004** Supported

H11 IS — SI 0.657 0.643  0.064 10.284 o Supported

Indirect Effects

Hi1b C->EC->SI 0.003 0.002  0.018 0.148 0.883 Not Supported
Hlc C->ECS->SI 0.009 0.009  0.012 0.745 0.456 Not Supported
Hid C->IS->¢8I 0.047 0.049  0.035 1.344 0.179 Not Supported
H2b SV ->EC->SI 0.243 0.246  0.054 4.515 o Full Mediation
H2c¢ SV ->ECS->8I 0.089 0.095  0.041 2.175 0.030* Full Mediation
H2d SV ->1S -> SI 0.520 0.506  0.052 10.041 o Full Mediation

Notes: N= 166, *** designates that the coefficient is significant with p < 0.001, ** means significance at the 1%
significance level with p < 0.01, and * indicates significance at the 5% significance level with p < 0.05; C =
ChatGPT; SV = SimVenture; EC = Entrepreneurship cognition; ECS = Entrepreneurship competencies; IS =
Innovation spirit; SI = Start-up intention.

Al-based simulation (SimVenture) had a significant positive influence on entrepreneurship
cognition; where (3 = 0.833, P < 0.001), Al-based simulation (SimVenture) had a significant positive
influence on entrepreneurship competencies; where (3 = 0.636, P < 0.001), and Al-based simulation
(SimVenture) had a significant positive influence innovation spirit; where ($=0.792, P <0.001), which
H6, H7, and H8 was supported. Subsequently, entrepreneurship cognition had a significant negative
influence on start-up intention; where (3 =-0.109, P <0.001), which H9 was not supported. In addition,
entrepreneurship competencies had a significant positive influence on start-up intention; where (8 =
0.140, P <0.01). Moreover, innovation spirit had a significant positive influence on start-up intention;
where (5 =0.657, P <0.001), which indicates that H10 and H11 were supported.

According to the mediation path, GenAl chatbot (ChatGPT) had an insignificant indirect
influence on start-up intention through the mediating role of entrepreneurship cognition; where (3 =
0.003, P > 0.05). Furthermore, GenAl chatbot (ChatGPT) had an insignificant influence on start-up
intention through the mediating role of entrepreneurship competencies; where (8 = 0.009, P > 0.05).
Additionally, GenAlI chatbot (ChatGPT) had an insignificant influence on start-up intention through
the mediating role of innovation spirit; where (3 = 0.047, P > 0.05), which H1b, Hlc, and H1d were
not supported.

Al-based simulation (SimVenture) had a significant indirect positive influence on start-up
intention through the mediating role of entrepreneurship cognition; where (3 = 0.243, P <0.001), Al-
based simulation (SimVenture) had a significant indirect positive influence on start-up intention
through the mediating role of entrepreneurship competencies; where ( = 0.089, P < 0.05), and Al-
based simulation (SimVenture) had a significant indirect positive influence on start-up intention
through the mediating role of innovation spirit; where (3 = 0.520, P < 0.001), which H2b, H2¢c, H2d
had full mediation.

5. Discussion

This study aims to explore the influence of Al-driven EE, specifically GenAlI chatbot (ChatGPT)
and Al-based simulations (SimVenture) on start-up intention through the mediating roles of
entrepreneurship  educational outcomes, (entrepreneurship cognition, entrepreneurship
competencies, and innovation spirit) in the higher education institutions in Middle East region. The
findings of this paper provide insights into how these Al tools, especially GenAlI chatbot (ChatGPT)
and Al-based simulation (SimVenture) influence the students’ knowledge and awareness of
entrepreneurship principles and concepts, moreover promoting the students’ competencies for
solving problems, enhancing leadership and communication skills, and the ability on developing
strategies. Additionally, the findings provide insights into how ChatGPT and SimVenture Platform
influence the students’ creative idea generation, and willingness to take calculated risks, and how
these influence the intention to start-up businesses among the students in the Middle Eastern
universities. The results of this study indicated that GenAl chatbots (ChatGPT) had a significant
positive influence on the start-up intention of business among students in Middle Eastern
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universities. This result is in line with previous research that Al chatbot (ChatGPT) could effectively
improve learning experiences to provide individual and instant feedback, hence enhancing
entrepreneurial intentions (Duong et al., 2024; George-Reyes et al., 2024). The ability of ChatGPT to
role-play real business conversations and situations might have facilitated this increase in start-up
intentions by picturing students as actively engaged entrepreneurs. Su & Liu (2023) had seen that the
language processing abilities of ChatGPT, as an Al, brought out these unique benefits in education
by improving learners’ engagement and motivation. Tarabah & Amin (2024) highlight that ChatGPT
has several advantages in business such as market research, virtual assistantship, market entry
strategies, segmentation, marketing plans, and product development.

Additionally, this study found that Al-based simulation (SimVenture) had a significant negative
influence on the start-up intention of business among students in Middle Eastern universities.
However, this result represents H2a which was not supported. This could probably be due to the fact
that students receive certain difficulties within the simulation environment which perhaps can
negatively impact their desire to be an entrepreneur. Prior research has also established that, although
simulations such as SimVenture gives real feel of managing a business, at times the settings may
sometime overwhelm the learners and as a result, decrease the desire of becoming an entrepreneur
(Baruah and Mao, 2021; Williams, 2015). It is thus paramount that the educators counter balance the
issue of complexity of the simulation with reasonable directions to ensure that the students’
entrepreneurial spirit is kept engaged. Subsequently, the result of the influence of AI GenAl chatbot
(ChatGPT) on entrepreneurship cognition was insignificant. This result, however, are not supported
by others such as Winkler et al., (2023) and George-Reyes et al. (2024) that found ChatGPT has an
evidence-based grounding in cognitive learning outcomes. Perhaps one reason for this difference
might be due to the level of educational context and how ChatGPT was actually implemented in that
curriculum. Moreover, students may need more scaffolded ChatGPT interactions to support
cognitive processing. GenAl chatbot (ChatGPT) also had no significant effect on entrepreneurship
competencies. This goes against prior work arguing that Al platforms can develop vocational and
practical business expertise (Duong, 2024). One possible explanation for this is that ChatGPT, though
informative in the abstract sense does not provide practical experience as well designed simulations
do which might be necessary to influence more specific skills development. The insignificant effect
of GenAlI chatbot (ChatGPT) on innovation spirit implies that although ChatGPT can lead to the
students engaging in an interactive discussion, it may not raise their innovative thinking needed for
creative problem-solving, this result is contrary to the study Sieja & Wach (2023) argued that the
integration of ChatGPT stimulates entrepreneurial creativity by enabling entrepreneurs to figure out
innovative ideas, try out cutting-edge business models, and come up with inventive answers to
challenging problems.

The result of the study showed that SimVenture had a significant positive influence on
entrepreneurship cognition, competencies and innovation spirit among higher education students in
Middle East. Therefore, the use of SimVenture platform by students improves their knowledge on
entrepreneurship concepts, thus improving their problem solving, leadership, communication, and
thinking skills. These findings are consistent with existing literature such as Bawack & Tchokoté
(2024) emphasize that; students can evaluate their business skills by playing digital business games
like SimVenture. Furthermore, SimVenture improved the knowledge of students about business in
general and the challenges faced by entrepreneurs (Williams, 2015). Hence Baruah & Mao (2021)
mentioned that SimVenture develops students’ innovation thinking and entrepreneurial skills.

Furthermore, the results showed that the entrepreneurship educational outcomes
(entrepreneurship cognition, competencies, and innovation spirit) had significant positive influence
on start-up intention among higher education students in Middle East. These results in lines with the
findings of previous studies such as Krueger Jr. et al. (2000) indicated that students who possess a
strong awareness, knowledge, and grasp of entrepreneurial ideas are better prepared to start a
business. According to Lans et al. (2008), obtaining business management skills raises an individual’s
self-assessed business confidence and boosts the chances of being prepared for the business world.
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While Nielsen and Lassen (2012) indicated that enhancing educational programs on creativity
increases entrepreneurial intentions.

Moreover, the results of the mediating roles of entrepreneurship educational outcomes
(entrepreneurship cognition, competencies, and innovation spirit) showed that the mediation of
entrepreneurship educational outcomes between the influences of GenAl chatbot (ChatGPT) on start-
up intention was insignificant. This suggests that while ChatGPT is effective in directly engaging
students, it may lack the cognitive skills needed to make entrepreneurs start their businesses. This
finding contrasts with a study by (Duong et al., 2024) which concluded that adoption of ChatGPT
significantly improves digital entrepreneurial self-efficacy, perceived Al competencies, and
awareness of entrepreneurial opportunities. It was discovered that attitudes toward digital
entrepreneurship are positively impacted by digital entrepreneurial self-efficacy, and that this, in
turn, promotes digital entrepreneurial intention. ChatGPT’s efficiency is a motivation for
entrepreneurs to start their businesses because of the advantages offered by artificial intelligence
technology (Herani & Angela, 2024). In addition to the indirect effects of Al-based simulation
(SimVenture) on start-up intention, the results showed significant positive indirect effects. Which in
line with the findings of Chen et al. (2021), who confirmed that simulations provide a deeper
understanding of business dynamics, thereby fostering a stronger intention to pursue entrepreneurial
ventures. (Chen et al., 2021). Moreover, SimVenture simulation game experience develops business
skills (Botha et al., 2021). Thus, Baruah et al. (2019) pointed out that Al-based simulation games in EE
enhance innovative thinking.

5.1. Theoretical Contributions

This study is among the first to empirically explore influences of GenAlI chatbot (ChatGPT) and
Al-based simulation (SimVenture) on entrepreneurship educational outcomes and intention of
students to start a business. It highlights need for understanding of Al technologies as distinct
pedagogical tools. Each of these technologies makes unique contributions to learning experiences.
This research provides insights into potential of using these Al tools in EE in higher education
institutions in Middle East. Furthermore, this study concluded that there was insignificant effect of
ChatGPT on entrepreneurship cognition, entrepreneurial competencies, and innovation spirit. In
contrast, the finding indicated that ChatGPT influences the intention to start-up entrepreneur
ventures, which contributes to this study that ChatGPT acts as a motivator for students in shaping
their intentions towards starting their businesses, as ChatGPT has advantages such as enhancing the
educational experience, analyzing data, and supporting in decision making.

The findings of this study indicated that Al-based Simulations (SimVenture) had a significant
positive influence on entrepreneurship educational outcomes (entrepreneurship cognition,
entrepreneurship competencies, and innovation spirit). This study contributes to the importance of
the SimVenture platform in teaching entrepreneurship to students by conducting a virtual business
simulation, which leads to increasing knowledge and awareness of entrepreneurship concepts, and
also enhances problem-solving, analysis, and decision-making skills, in addition to developing
creative thinking among students in generating new ideas and calculating risk tolerance.

Therefore, this study adopted three mediating variables (entrepreneurship cognition,
entrepreneurship competencies, and innovation spirit) and explored their impact on enhancing
students’ intentions to start their entrepreneurial journey. The study concluded that there were
positive significant impacts of (cognition, entrepreneurial competencies, and innovation spirit) on
start-up intention. Students’ good knowledge and awareness of entrepreneurship principles and
concepts, their ability to solve problems, make decisions, and think innovatively, all of these factors
contribute to enhancing students’ intentions to start their businesses and engage in the practical field
of entrepreneurship.

In addition to the importance of the mediating variables (entrepreneurship cognition,
entrepreneurship competencies, and innovation spirit), the results showed their importance in
clarifying the relationship between Al technologies (GenAlI and Al-based simulations) and start-up
intentions. As for ChatGPT, it did not have an indirect effect on start-up intentions, while an indirect
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effect was found for SimVenture on start-up intentions. The study contributes that the SimVenture
platform, as a virtual business simulation game, has a vital and effective role in enhancing start-up
intentions by expanding knowledge and awareness of entrepreneurship concepts among students,
enhancing their entrepreneurial competencies, and developing their spirit of innovation.

Moreover, this study contributes to drawing the attention of higher educational institutions in
the Middle East to the importance of GenAl chatbots and business simulation games in enhancing
students’ intention to embark on the entrepreneurial journey and start their own businesses by
raising levels of knowledge and awareness of entrepreneurship concepts, enhancing their
competencies and embodying the spirit of innovation. Thus, this study contributes to enriching the
existing literature on entrepreneurship education in higher education institutions by taking
advantage of Al technologies such as GenAl chatbots (ChatGPT) and Al-based simulation
(Simventure).

5.2. Practical Implications

According to the findings of this study, we have presented a set of recommendations to decision
makers and those responsible for implementation in higher education institutions in the Middle East,
as shown in Table 9:

Table 9. Recommendations & Implementation Mechanisms.

Recommendations Implementation Mechanisms

Management of educational institutions
Who? Cooperation between the business administration and the
IT department

Design courses related to teaching GenAl chatbots
(ChatGPT) to benefit from its advantages in the business
scope, training on market analysis, developing strategic

Boosting students’ intentions to
start their businesses by

leveraging the benefits of How? .
plans, and analyzing documents to reduce human errors
ChatGPT . .
and improve customer experience (Tkachenko et al.,
2019).
Cost? ChatGPT is less expensive than relying on human

resources (George & George, 2023).

Management of educational institutions
Who? Cooperation between the business administration and the
IT department

Instead, make the SimVenture business simulation course
a compulsory course instead of an elective course. This
provides students with the impression that the business

simulation course is important, allowing students to train

seriously and effectively on entrepreneurial activities
without financial risks.

Improving students’ experiences
on the Simventure platform  How?

Virtual learning environment (SimVenture) is lower cost

Cost? than physical resources, travel, and infrastructure
Who? Curriculum Designers and Faculty
Develop competencies with Al In designing a SimVenture course, the focus should be on
simulation How? the development of entrepreneurial competencies such as
the ability to solve problems and to make decisions.
Who? Teachers

Promote Innovation Spirit

through Al Technologies How? By providing Al-driven projects that help provide

innovative solutions to problems.
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5.3. Limitations & Future Research

The study presented a conceptual framework that explains the influence of Al-driven
entrepreneurship education, specifically GenAl chatbots (ChatGPT) and Al-based simulations
(SimVenture) on start-up intention through the mediating roles of entrepreneurship education
outcomes, (entrepreneurship cognition, entrepreneurship competencies, and innovation spirit) in the
higher education institutions in Middle East region. However, some limitations may be presented as
the basis for future research and can be explained in the following points:

1.  The study relied on ChatGPT and SimVenture and integrated them into entrepreneurship
education and measured their impact on start-up intention, thus we suggest exploring the
impact through different Al tools such as Duolingo, Coursera, Capsim platform.

2. This study concluded that ChatGPT did not influence entrepreneurship cognition,
entrepreneurship competencies, and innovation spirit. Therefore, we suggest that researchers
conduct further studies in this context, may researchers find different results.

3. This study found no impact of SimVenture on start-up intention. Therefore, we suggest that
researchers conduct further studies in this context, may researchers find different results.

4.  This study explored the influence of Al-driven entrepreneurship education, specifically GenAl
chatbot (ChatGPT) and Al-based simulations (SimVenture) on start-up intention through the
mediating roles of entrepreneurship education outcomes, (entrepreneurship cognition,
entrepreneurship competencies, and innovation spirit) in the higher education institutions in
Middle East region. We suggest that researchers conduct further studies that measure these

effects on higher education institutions in different geographic areas.
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Appendix A

Table Al. Questionnaire items.

Variable Code Items
Enhance Learning
ChatGPT has significantly improved my understanding of

C1 .
entrepreneurship concepts.

C2 Interacting with ChatGPT has enhanced my learning experience.
ChatGPT C3 ChatGPT provides helpful feedback that aids my learning process.
Engagement
C4 Using ChatGPT makes the entrepreneurship course more interesting.
I am more motivated to participate in the course activities when using

© ChatGPT.
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C6 Ienjoy the conversational aspect of learning with ChatGPT.
ChatGPT enhances my enthusiasm for learning about

c7 .
entrepreneurship.
Enhance Learning

SV1 SimVenture has significantly improved my understanding of
entrepreneurial concepts.

Svo Using SimVenture has deepened my comprehension of real-world
business challenges.

SV3 SimVenture provides a practical learning experience that complements

SimVenture theoretical knowledge.

sva I feel that SimVenture has enhanced my decision-making skills in
business scenarios.

SV5 SimVenture effectively illustrates complex entrepreneurial processes.

Effectiveness

SV6 I'would recommend using SimVenture to other students studying
entrepreneurship.
Understanding of entrepreneurial concepts

EC1 Iunderstand the principles of entrepreneurship.
Recognition of business opportunities

Entrepreneurshi . . .
p P BC2 1am aware of various business opportunities.

"
cognution EC3 I understand the process of developing a business plan.

I can differentiate between successful and unsuccessful entrepreneurial
ventures.

EC4

Problem-solver

I am confident in my ability to solve business-related problems
effectively

Leadership Skills

I have strong decision-making skills that help me in entrepreneurial
activities.

ECS1

Entrepreneurship ECS2

tenci
competencies ECS3 I possess leadership skills that enable me to motivate team effectively.

Communication skills

ECS4 I am proficient in communicating my business ideas persuasively.
Strategy development

ECS5 I can develop business strategies successfully.

Creativity and idea generation
IS1 Iam always looking for new ways to solve problems creatively
Innovation spirit Willingness to take calculated risks
IS2 I enjoy experimenting with new ideas, even if there is a risk of failure.
IS3 I am motivated to pursue new opportunities in business.

SI1 I will challenge myself to be an entrepreneur in the future.

SI2  Iam excited when I think of starting a business.

SI3 Thave a lot of passion for starting a business.

. . SI4 I plan to run my business one day.

Start-up intention . . .
I want to be a manager by starting a business rather than being an

employee

SI6 I will start a business even if there are a lot of risks.

SI5

SI7 Twould like to start a business whenever I have a great item
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SI8 I think start-ups are attractive despite the risk of failure
SI9 1will challenge myself to be an entrepreneur in the future.
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